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PROCEEDI NGS

DR. TAYLOR: |I'm Christine Taylor, and I'm
director of Office of Nutritional Products Labeling and
Di etary Supplenments at FDA's Center for Food Safety.

W will be this nmorning going through a series
of conversations, and what you' ve got right now is our
overview. So given the fact that we started just a few
m nutes late, we'll go ahead and try to shortcut this
overvi ew.

In the next few mnutes, we'll do a brief
overview for this Food Advisory Comm ttee neeting. We'll
review a couple of the admnistrative issues, which w |l
be focused on ethics and conflicts of interest. W'l
spend sone tine on regulatory context for this neeting,
and then we will begin the nmeeting per se with Dr. Bert
Garza serving as chair.

During the neeting, there will be a series of
presentations and white papers, which we have provided as
background information for the commttee. There will be
sonme di scussion, and then beginning tonorrow there w ||
be public coments, nore discussion, and response.

We're going to spend just a very few m nutes
this morning going over the role and expertise of the
task force nenbers, and |I think the key point to be
recogni zed is that there are several different kinds of

menbers sitting with us today.



FDA considers a nunmber of factors in selecting
i ndividuals to serve on the Food Advisory Committee,
including their scientific expertise, as well as issues
related to conflict of interest.

We al so have sitting with us a consuner
representative. This person is a voting nenber of the
Committee and represents the consuner perspective on
i ssues and actions that conme before the Commttee.

We al so have an industry representative sitting
with the commttee. This is a nonvoting nmenber, and
they're responsible for representing all nmenbers of the
i ndustry, and not any particul ar associ ation, conpany or
pr oduct .

Basical ly, the kinds of nmenbers we have on this
conmttee are tenporary voting nmenmbers, as well as sonme
menbers of our |arger Food Advisory Commttee. As |
menti oned, we al so have consumer reps and industry reps.

What |'d like to do, at this point, starting
with Dr. Baker, if you will, Dr. Baker, just so we can
get used to using the m crophones, if you would |et us
know your nane, where you are, and if you' re too nodest,
| have a listing of your expertise.

DR. BAKER: Robert Baker from Buffal o, New YorKk.
' ma pediatric gastroenterol ogist, and | have a Ph.D. in

bi ochem stry and in nutrition.



DR. STALLINGS: I'mVirginia Stallings, from
Children's Hospital in Philadelphia. |1'mthe head of the
Nutrition Section there, and | do work in healthy
children and children with chronic disease related to
nutrition.

DR. HEUBI: [I'mJimHeubi. |[|'ma pediatric
gastrologist, as well. [|I'mthe programdirector for the
GCRC, the CGeneral Clinical Research Center at the
Children's Hospital in Cincinnati, and | have a
| ongstanding interest in nutrition relating to infant
nutrition bone di sease, cholesterol, netabolism you nane
it, there's a variety of things.

DR. ANDERSON: |'m Jim Anderson. |'mat the
Uni versity of Nebraska Medical Center in Omha, Nebraska.
"' m chai rman of the Departnent of Preventive and Soci et al
Medicine, and |I'm a biostatistician by training.

DR. DOWNER: |'m Goul da Downer, a doctorate in
Human Nutrition, with a residency in pediatrics at
Georgetown. Currently, I'ma clinical nutritionist with
my own practice, and I'malso on faculty at George
Washi ngt on Uni versity.

MS. SI GVAN- GRANT: |' m Madel ei ne Si gman- G ant .
|'"'ma maternal and child nutrition specialist at the
Uni versity of Nevada Cooperative Extension.

DR. MOYER-M LEUR: |'m Laurie Moyer-MIleur, from

the University of Uah. |I'ma registered dietician with



a doctorate in exercise physiology, and | have over 20
years of neonatal nutrition experience.

DR. GARZA: |I'mBert Garza. |'m a professor of
nutrition at Cornell University. |1'mboth an MD. and
have a Ph.D. in nutritional biochem stry and netabolism
and ny primary interests have been in maternal-child
health, with interests in growth, and protein and energy
met abol i sm

DR. KUZM NSKI: I'm Larry Kuzmnski. |'mfrom
Duxbury, Massachusetts. |I'mretired fromthe food
processing industry, having R&D responsibilities and
operations responsibilities with the Kell ogg Conpany and
with Ocean Spray Cranberri es.

DR. DENNE: [|'m Scott Denne. |'mfrom I ndi ana
University. |'ma pediatric neonatologist. | have a
| ongstanding interest in neonatal nutrition,
specifically, and protein and energy netabolism

DR. THUREEN: |'m Patti Thureen, a neonatol ogi st
fromthe University of Col orado in Denver, and ny
particular interest is in protein and energy netabolism
in the extrenely | ow birth-wei ght neonate.

DR. BRILEY: |'m Margaret Briley fromthe
Uni versity of Texas at Austin, and nmy expertise has been
in nutrition of children and child care.

DR. TAYLOR: If we could just stop right there.

Margaret is our consuner rep, and on our right we have



Dr. Roger Clenens, who is substituting for Annette
Di cki nson, who is our industry rep

"Il go to the next slide and just give a mnute
or two about the staff you have sitting at the table with
you. As |I've nentioned, I'mwith the Ofice of
Nutritional Products Labeling and Dietary Suppl enents.

We al so have Dr. Susan Wal ker, who is our
associate director for Clinical Affairs, as well as Dr.
Beth Yetley, who's the |lead scientist for nutrition.

Jeanne Latham who is sitting next to Dr. Bert
Garza, is our executive secretary, and we're being joined
today by Ms. Mary Ann Killian, who is programintegrity
advi ser at the O fice of Human Resources at FDA.

Let me just spend a very quick mnute, and then
we Will return with a regulatory context. | think in
terms of nechanics, we need to understand kind of where
we are in the process. Currently, we are operating as an
ad hoc task force to the Food Advisory Conmttee. |In the
very near future, we will constitute an Infant Fornula
Subcomm ttee of the Food Advisory, but currently we are
still in the ad hoc node.

The current focus of the Infant Fornula Advisory
Meetings is to obtain scientific input for eval uating
whet her new i nfant fornmula supports normal physi cal
gromth of infants. This conmes under Section 412 of the

Food, Drug, and Cosnetic Act, which in a few nonments



we'll come back to in nore detail. W' re |ooking
basically for scientific input, which eventually wl|l
informthe Agency relative to regulatory efforts.

What we're undergoing currently is a series of
neetings, and |'m sure nost of you renmenber that | ast
April we held our first neeting on this issue of nornal
physical growth. It included a sonewhat genera
di scussion, an effort to understand the regul atory
context, as well as a few specific questions about
extrapol ation and attrition in the study.

This is the second of this series, and the
general scientific topics for today fall into three
categories: Growth Measures and Met hodol ogi es, the Role
of Such Measures and Met hodol ogies in Denonstrating
Normal Physical Growth, and then, finally, Principles and
Criteria to Determne the Need for a Clinical Study to
Provi de the Agency an Assurance of Normal Physi cal
Gr owt h.

It's always hel pful to be clear about what's not
on the table. There are so many issues in the area of
infant formula, normal physical growth, other issues
related to the Agency's regulatory purview that sonetinmes
it's inportant to realize there are things that are of
great interest, but are not on the table for discussion.

This lists a few, probably the ones that our

di scussions will nmost likely tend to gear toward. The



desi gn and conduct of studies is not on the agenda today,
ot her endpoints of clinical studies is not on the agenda.
What constitutes major and m nor changes is not on the
agenda. That's, of course, for those of you that are
intimately involved in the regulatory, you understand
that that has regulatory neaning. The nutritional inpact
or efficacy of formulas, the safety of individual
i ngredi ents and specific regulatory decisions are not
topics for today.

We have provided specific background for the

commttee in the formof white papers. W have a total

of nine white paper which, as Dr. Garza will explain in a
few noments, we'll go through this norning. Each of the
papers will be introduced by an expert, and then of

course di scussed by the commttee as appropriate. Those
related to the assessnent of normal physical growth are
listed here, and then for our second topic, changes
warranting a clinical study, we have two white papers.
Those should be in your notebooks and avail able for
further discussion.

Now, the Agency's role is to give you specific
charges that are to be acconplished by the end of the
meeting on Tuesday, and those charges are in your
not ebook in the form of seven questions, and | won't go
t hrough themnow. | think Dr. Garza will take the tine

to do that with you |ater on, but they fall into



basically four categories: Metrics for evaluation of
growth, which is Questions 1, 2, 3A and 3B; questions
about conparators, Questions 4 and 5; controlled feeding
paranmeters, Question 6; and then changes in conposition,
Question 7.

Just for the group of us here, the sunmary of
the charges fall into two categories: The criteria for
adequat e eval uati on of normal physical growth during the
first six nmonths, and here are several substantive ones.
Again, they are specifically it in your questions; and
t hen, secondly, the type of changes in infant fornula
that should warrant a clinical study. Again, those are
t he remai ni ng questions in your notebook.

Just in terms of the mechanics, this norning,
next, we'll cover the adm nistrative issues, Jeanne
Latham as assisted by Mary Ann Killian, will go through
that with you.

"Il return, and with the help of Dr. Wal ker and
Dr. Yetley, give you sone regulatory context and then the
actual task force neeting will begin.

VWhat we'll do is hold questions until after the
adm ni strative conponent, and then again after the
regul atory context, and then we should be on our way.

So, Jeanne, |'Ill turn the neeting over to you,

and dutifully return for the next part. Thank you.



MS. LATHAM Good norning. |'m Jeanne Lat ham
and, first of all, in terms of adm nistrative issues, we
wanted to have Cathy DeRoever's statenent read into the
record, and Dr. Garza will take care of that.

Thank you.

DR. GARZA: Catherine DeRoever, the executive
secretary of the Food Advisory Commttee, was asked to
take a few mnutes to refresh everyone's nenory about a
few of the rules of the road, in ternms of Advisory
Committee operations, so |'mgoing to be readi ng her
st at ement .

It is ny understanding that all commttee
nmenbers have been provided with a copy of a Commttee
Menmber Guide to FDA Advisory Committees and a video. The
video's title is "A Panel Menber's Responsibility."” |
believe there are copies of the Menber Gui de avail abl e at
the registration desk for anyone who may be interested.
The Committee Member GQuide is in need of updating but, by
and large, it provides a good operational overview.

FDA relies on its Advisory Committees to provide
t he best-possible scientific advice avail able to assi st
us in making conpl ex decisions. Qur goal is to do this
in as open and transparent a nmanner as possible. Part of
t hat openness carries with it a request that the nenbers

try to avoid even the appearance that issues are being



deci ded or concl usions are being reached outside the
actual neeting.

We understand that issues raised during the
meeting my well |ead to conversations over breaks or
during the nmeal. |In fact, we hope the discussions are
t hought - provoki ng. We have had instances where the
menbers have conme back from a break and said, "You know,
we were tal king over break, and we would |like to request
t hat FDA provide us sone additional information so we can
better understand thus and such.™ This is perfectly
accept abl e.

VWhat we don't want is to have a situation where
after the break the nmenbers cone back and say, "W were
tal ki ng over break, and we decided that the answer to
Question 1 is..." Fromour perspective, that would be
particularly troubl esone because neither the Agency, nor
t he public, would have had the benefit of listening to
the entire discussion, the questions raised, the
responses, et cetera.

In fact, FDA has recently adopted a policy that
only matters that can be decided by a show of hands are
procedure matters, for exanple, break tinmes. |[|'m not
sure | understand that.

[ Laught er. ]

DR. GARZA: All other votes and coments nust be

pl aced on the record, attributed to the nenmber making the



statenent. The policy goes even further. |f a nmenber
has to | eave the neeting early, that menber waives the
right to vote. You may wonder why woul d the person | ose
their right to vote, but the answer is fairly sinple.

FDA believes all parts of the nmeeting and the discussions
are inportant. Consequently, voting on issues w thout
having the benefit of all of the discussion would be
premat ure.

The issue of openness is |arger than what
transpires during the course of the neeting. | would
like to call your attention to the section in the
Menmbers' Guide, titled, "Menber Interaction Before,
During and After a Meeting." In essence, this section
underscores the fact that all comunication with the
menbers should be routed through the Commttee's
executive secretary. No one, not even FDA staff, wth
t he exception of the executive secretary, should be
contacting the menbers about upcom ng neetings, topics,
et cetera.

Thi s same gui dance applies to consultations
bet ween menbers prior to a neeting. |f a menber receives
an i nappropriate contact, the menbers should feel free to
notify the executive secretary and/or refer the person
maki ng the contact to the executive secretary. Qur goal

in having all contacts routed through the executive



secretary is to mnimze any situation that could be
nm si nt erpreted.

Appear ance issues are always difficult because,
as is true of many things, appearances can be decei Vi ng.
We ask that our menbers, guest speakers, and everyone
attending the neeting be m ndful of how an interaction
bet ween a nmenber and anyone, for that matter, m ght be
percei ved.

Pl ease let ne be clear it is not ny intention to
guestion anyone's notives or integrity, but I amvery
sensitive to the issue because | have, and inagi ne so
have you, seen highly respected individuals becone the
obj ect of negative attention based on a m sperception,
and | certainly wouldn't want anyone in this roomto
become such a target.

| am confident that everyone here is sensitive
to these issues and can appreciate that my comments are
i ntended as a gentle remnm nder.

Thank you.

Any questions? Wihich I will refer to M.

Lat ham

[ Laughter.]

DR. GARZA: From any of the comm ttee nembers?
s all of that clear?

[ No response. ]

DR. GARZA: Thank you.



MS. LATHAM Good norning. | am Jeanne Lat ham
t he executive secretary for the FDA's Food Advisory
Committee on Infant Formula. | want to wel conme everyone,
and 1'd like to read the conflict of interest statenment
for the record.

The follow ng announcenent addresses the issue
of conflict of interest with respect to this neeting and
is made a part of the record to preclude even the
appearance of such at this neeting.

By the authority granted under the Food Advisory
Comm ttee Charter of July 2002, the follow ng individuals
have been appointed as tenporary voting nenbers by Joseph
A. Levitt, director, Center for Food Safety and Applied
Nutrition:

James Anderson, Ph.D; Margaret Briley, Ph.D.
Robert Baker, M D., Ph.D.; Scott Denne, MD.; Cutberto
Garza, M D., Ph.D.; Janes Heubi, MD.; Laurie Myer-
Mleur, Ph.D.; Virginia Stallings, MD.; Patti Thureen
M D.

The issues to be discussed at this nmeeting are
i ssues of broad applicability. Unlike issues in which a
particul ar sponsor's product is discussed, the matters at
i ssue do not have a unique inpact on any particul ar
product or manufacturer, but rather may have w despread
implications with respect to all infant fornulas and

t hei r manuf acturers.



To determne if any conflicts of interest exist,
the comm ttee participants have been screened for
interest in conpanies that make infant fornmula. As a
result of this review, in accordance with 18 United
St ates Code, Section 208(b)(3), Dr. Cutberto Garza has
been granted a particular matter of general applicability
wai ver that permts himto participate fully in the
matters at issue. A copy of the waiver statenment may be
obtained by submtting a witten request to the Agency's
Freedom of Information Office, Room 12A30 of the Parkl awn
Bui | di ng.

Wth respect to FDA's invited guest speakers,
there are reported interests that we believe should be
made public to allow the participants to objectively
eval uate their comments.

Dr. W Caneron Chunml ea has a grant from Nestl e
to serve as a coordinating center for a nutritional study
of Chinese elderly.

Dr. Samuel Fonmon previously consulted with firns
that make infant fornula and is likely to do so in the
future.

Dr. Duane Benton owns stock in Abbott
Laboratories, and he receives retirenent benefits from
Abbot t .

Dr. Dennis Bier's enployer, the ARS Children's

Nutritional Research Center, recently received the



Bristol - Myers Squi bb- Mead Johnson nutritional 2002
unrestricted nutritional research grant. As Center
director, Dr. Bier is naned as the principal

i nvestigator, although no funds cone to him personally or
for his personal research.

We woul d also like to note for the record that
Dr. Roger Clenens is participating in this neeting as the
acting industry representative and a nonvoti ng nenber of
the Comm ttee.

In the event that the discussions involve any
ot her issues not already on the agenda, for which FDA
partici pants have a financial interest, the participant's
i nvol venent and their exclusion will be noted for the
record.

Wth respect to all other participants, we ask,
in the interest of fairness, that they address any
current or previous financial involvement with any firm
t hat makes infant fornula.

Thank you.

Wth that, I will turn the program back over to
Dr. Taylor.

DR. TAYLOR: Thank you very nuch, Jeanne.

Qur goal for the next 15 or 20 mnutes is to set
the regul atory context for the discussions we're having
today. For those of you that renmenber the spring

nmeeting, we did spend sone tine on that, and hopefully



nost of this is a review, and all we have to add is an
additional focus relative to the topic for today. As
|"ve mentioned earlier, this is an ad hoc task force of
t he Food Advi sory Committee, addressing infant formula
i ssues.

Obvi ously, we have statutory authority relative
to infant formula, and its long history goes back to
1980, at which tinme Congress passed special |egislation
t hat anended the Food, Drug, and Cosnetic Act. W, in
t he Agency, try to avoid throwi ng nunbers, and cl auses
and phrases around, but it's al nost inpossible not to,
and the key phrase is that it provided Section 412 to the
Food, Drug and Cosnetic Act.

In 1986, Congress had an interest in adding to
this, providing nore statutory authority, and so there
were sonme additional amendnents in 1986.

| think what we have to keep in mnd is that the
infant formula | egislation happened for a very specific
reason. Infant formula is unique fromother foods. It
is the sole source of nutrition for a vul nerable
popul ation. In Congress's mnd, it therefore warranted a
speci al set of provisions for regulation.

It's clear that the intent and outcone of this
action was the followi ng statenent from Congress. It
shoul d not only be safe, which I would point out is

handl ed in separate sets of provisions than what we're



addressing today and contain all of the necessary
nutrients, which again is the separate set of provisions
which are not on the table for today, but also should
provi de those nutrients in a bio-available formto ensure
that the infant fornmula were to support optiml infant
growt h and health. That's what we're about today in sone
respects.

This chart is a little conplicated at first, but
| think it sets the context for what we call to be
regul atory boxes, and really what's on the table today is
this particular conponent, but all of this is the
regul ation of infant fornula. The safety of the
i ndi vi dual ingredients, the classic safety considerations
are handl ed under a separate set of provisions, the so-
call ed Section 409. So ingredients for intended use,
that's where nost of your classic safety reviews cone in.

Section 412, as provided for by Congress in
1980, is really a statutory check on a particular
formul ated product. In providing those assurances,
conpani es consider the required nutrients that have to be
in the formula, the good manufacturing practices or G\Ps
and quality controls, and then quality factors.

Today, we are focusing on quality factors.
These assurances are provided prior to marketing, and
once marketing occurs, in the world of infant formnula,

the clains then conme in, as far as efficacy, truthful,



and not m sl eading, again, a separate set of provisions.
"Il come back to this in a monment, but the key conponent
is that we're here taking a | ook at that.

Now, as nentioned just a second ago, in order to
provi de these assurances, manufacturers submt a
notification to FDA 90 days prior to their intention to
mar ket that particular infant fornmula. Again, as |
mentioned, it's specific to a finished product. The
Agency reviews it, again, as | just nentioned, for those
t hree conponents, and it's here, hopefully, highlighted
in red that our questions today will focus.

The definition of quality factors is not
preci se. They certainly do offer the opportunity of
expandi ng, as needed. There is |anguage froma 1980
di scussion in the House Committee, and their references
to quality factors focus on things such as pertain to the
bi oavail ability of a nutrient and the maintenance of
| evel s or potency. They discuss at great length the
growth of infants during the first few nonths of life,
and they discuss the concept of healthy growth, the idea
bei ng that once you' ve formul ated a product, it needs to
support healthy growth. So, in its sinplest form
quality factors are a check on the concern that once you
get the entire product put together it works

appropriately.



Now t he types of quality factors could be many.
At this point, we basically have two. In the real m of
nutrient-specific, we have provisions for protein
efficiency ratios, protein per se, but over tine, others
could be put in place. In the world of the fornulation
itself, the totality of the fornmulation the quality
factor we address is normal physical growth, and, again,
others could be put in place over tine as needed.

So, for today, normal physical growth as
quality factor is what's on the table.

The scientific questions that will cone through
as you read the charges are basically twofold. How do
you neasure and affirm normal physical growth and how and
when shoul d assurances of normal physical growth be
appropriately provided?

Goi ng back to that again, this particular slide,
quality factors, normal physical growth, assurances for a
specific product, along with other components of these
assurances.

Now, just so that we're sure howit works from a
regul atory perspective, we've put in this slide, but I
think it's redundant to what we've said before. In order
to provide assurances, vis-a-vis Section 412, the
manuf acturer submts a notification 90 days prior to
mar keting. FDA reviews the notification package, taking

into all of the conponents, nutrients, GNPs, quality



control and quality factors, and if assurances are
adequately provided, FDA does not object to the marketing
of the fornmula.

If, in the Agency's opinion, assurances are not
adequately provided, FDA does |et the conpany know t hat
it objects to the marketing of this particular
formulation. |It's inportant to note, froma regul atory
perspective, that this is not a premarket approval
process, so manufacturers do have the right to go to
mar ket over FDA's objections.

The scientific input we get fromyou fol ks today
and tonmorrow will certainly guide our thinking about the
eval uati on of normal physical growth when infants are fed
a new fornmula. We'd like to point out that it certainly
hel ps us, but it's also helpful to stakeholders in that
what i s expected becones clear to them [It's not as nuch
of a black box if it's quite clear how FDA's scientific
consi derations are handl ed.

It's also going to guide our thinking about when
clinical studies should acconpany formulation of
processi ng changes in infant formulas, and again it's
hel pful to us, but it's also helpful to our stakehol ders.

The outcone of today's discussions can be used
to inform our ongoing reviews, but we do need to talk a
little bit about current rul emaking, in that discussions

t oday have the opportunity or the possibility of



i mpacting on current rulemaking activities. The current
state of our rul emaking, as probably many of you know, is
that in 1996, we proposed a rule to inplenent parts of
Section 412, and in that was included the inplenentation
of quality factors.

That final rule has not been issued, so we are
still in the process of what's known as rul emaking. |If
input fromthis Commttee is relevant, and it may or nmay
not be, but if input fromthis Commttee is relevant,
there would need to be an opportunity to coment on that,
and we woul d, of course, reopen the coment period on
this rule for that purpose. So we retain the option of
reopeni ng the comment period.

So, again, just to review, you' ve seen this
before, today's discussions, vis-a-vis the charges, our
growt h neasures and net hodol ogies, the role of such
measures relative to normal physical growth, and the
general principles and criteria to detern ne the need for
a clinical study to provide assurances of normal physical
gr owmt h.

| think we've gone over topics not under
di scussion, so I'lIl mention these only in passing, and
then again rem nd you that the specific charges fromthe
Agency to the Commttee are the seven questions in your
not ebook, and I'msure Dr. Garza will go over those with

you in sone detail.



| do want to introduce Dr. Susan Wal ker, who's
at the table here, our associate director for Clinical
Affairs, and Dr. Beth Yetley, who's our |ead scientist,
and the agreenent we have is if you have questions, |
will go join them and we will answer them as a troika.

Thank you very nuch.

MS. LATHAM Are there questions?

DR. GARZA: Are there any questions to Dr.
Tayl or ?

[ No response. ]

DR. GARZA: Thank you very much. That is clear
judging fromthe | ack of questions fromthe Commttee.
do want to take this opportunity to welcone the Committee
menbers, and guests, and staff that have joined us, and
to thank Dr. Taylor because we've made up the | ost tine.
| was concerned that we would be running late, but we're
doing all right in ternms of tine.

We have a very full agenda and would like to
begin by asking the Commttee nmenbers if, in fact, they
have any questions about the agenda.

[ No response. ]

DR. GARZA: Very quickly, just to review the
procedure, we're going to be |launching into one of the
maj or segnents of the Commttee neeting in just a few
m nutes, and that is nine presentations, based on the

ni ne background papers which were sent to each of us



several weeks ago. Only Comm ttee nenbers have the
privilege of asking questions to any of these presenters.
W will try to hold presentations to about 15 m nutes.
Someone will be hel pful in alerting the speakers when |
think there is about three mnutes left in their
presentations to help themallocate their tinme
appropriately, and then we will have about 10 m nutes of
questions from Commttee nenbers to each of their
presenters.

You also will have the opportunity to ask
guestions of those that nmake coments in the public
comment period tonmorrow, and we will have bl ocks of tine
then to come to sone consensus on the seven questions
t hat you have been sent as well.

It's going to be very inportant that we address
each of those questions carefully, and therefore I'd like
to make sure that each of you has a chance to review
t hose questions because | will be proposing time limts
to assure ourselves sufficient tinme to deal with each of
themin a way that doesn't shortchange any of them and
so we'll be trying to deal with that time allocation
| ater this afternoon.

Al'l experts, | amtold, will be able to stay
t hroughout today and tonorrow for those questions and
answers to that if, in fact, in those blocks of tinme when

we're dealing with any of those seven questions, any of



the commttee menbers would |ike to address any questions
to any of the presenters, and then obviously that's going
to be possible as well.

You have seven questions. They have been
divided for us in four sections. One of those sections
is on metrics for the evaluation of normal physical
growth, a second section deals with conparators for the
eval uati on of normal physical growth, and a third is on
controll ed feeding conparators, and the fourth is on
changes in infant fornula conposition.

Rat her than readi ng each of the seven questions,
|"d like to take just a few mnutes to ask commttee
menbers if you have any questions about the issues that
we' ve been asked to consider under each of these sections
so that, in fact, we can be clear what we're bei ng asked
to do, and you can have those clearly in mnd during the
present ations.

So let's begin with the first in ternms of
metrics for the evaluation of normal physical grow h.
There are two questions under that section. Do any of
the comm ttee nenmbers have any questi ons about points
that you're being asked to address? 1'l|l give you a few
m nutes to review those, and we can ask the troika to
clarify those for us. | think that's the way you were

descri bed. That was not ny word.



Havi ng had the pleasure to work with them
you' Il get informative responses to your questions, |'m
sure.

MS. LATHAM At the end of |ast week--this is
Jeanne Latham the exec sec--we e-mmiled to everyone the
updat ed questions, and | just wanted to make sure that
you all have those, and if you don't, we will get themto
you. You've got them . Anybody that doesn't have thenf?

[ No response. ]

DR. GARZA: | think they were in the packets
today, again, in case you didn't bring themw th you.

Woul d any nenber of the staff want to address
any questions in this section?

[ No response. ]

DR. GARZA: | take it, then, that they're clear-
-Dr. Thureen?

DR. THUREEN: Yes, | have one question. These
are nmetrics for the evaluation of growth between birth
and six nonths of age. We will be dealing with both term
and preterminfants, | presunme. Should they be handl ed
separately? Because the preterminfants we are
di scussing | believe growh after post-conceptional age
birth to six nonths, so should they be handl ed separately
or should we just do a general assessnent of these
eval uations, presumably for terminfants, with maybe

| ater adjustnents for preterminfants?



DR. GARZA: No, | would assunme that we w Il take
t hose separately, but let nme ask the staff if they would
object, if there's any reason why we shoul dn't take them
separatel y?

Committee nmenbers? So we'll probably do A and
B. Thank you. That's a good clarification, with preterm
being all preternms, low birth weight, very low birth
wei ght, and extrene |low birth wei ght.

Any ot her questions, then, on this first
section?

[ No response. ]

DR. GARZA: Then, on the second, on conparators
for the evaluation of normal physical growth, et nme give
you a few mnutes to review those two questions and see
if there are any issues that need to be clarified.

[ Pause. ]

DR. GARZA: Any questions on either of those?

We have one question on the control feeding
conparators. Let's take a | ook at that and see if that's
clear.

DR. ANDERSON: This is Jim Anderson.

| wonder if | could get a clarification of the
di fference between the current infant fornula plus new
ingredient that's listed on the first bullet and the
infant fornula plus new ingredient with the asterisks on

the | ast of the bullets.



DR. GARZA: On the last bullet, right? So it's
listed bel ow are exanples of controlled feeding clinical
conparators, and | believe the question is can you
clarify the distinction between the first and the | ast
bul | ets.

DR. TAYLOR: We're working on it.

DR. GARZA: | gather what it nmeant was that it
was a study in which the new ingredi ent woul d be used
with some infant fornula, but that the intention was to
mar ket the new i ngredi ent as a conponent of sone ot her
i nfant fornul a.

DR. GARZA: That was nmine or a generic infant
formul a, where that new ingredi ent nmi ght be added to any
formula, so that it would be a generic conparison was the
way | read that. AmI| not clear of that? |If ny
interpretation is correct, so it's a generic--

DR. WALKER: Your interpretation is correct.

DR. GARZA: So it's a generic endorsenment of the
i ngredi ent.

DR. WALKER: Ri ght .

DR. GARZA: Does that clarify it?

Dr. Wl ker, would you--

DR. WALKER: The instance in which the generic
ingredient is added to the new infant fornula and the way
t hat you discussed there, Dr. Garza, is a correct

i nterpretation.



DR. GARZA: So it's nore an endorsement of the
ingredient itself, with a test fornulation, but as
opposed to a specific formula that had been marketed in
the past, where a new ingredient would be added. |
understood it to nean a nore generalized eval uation,

rat her than a specific one.

DR. WALKER: | think after we have sone of the
di scussi ons, sonme specifics of these will be nmade nuch
nore clear. | think the speakers will address a | ot of
these issues in detail, and then we can have nore

questi ons.

DR. GARZA: And |'ve been rem nded that we nust
each identify ourselves before we ask questions. | wll
try to renenmber, but |'m probably the guiltiest of all.
| woul d hope that they would recognize ny voice before
this nmeeting i s over.

The statenent | was supposed to read said, "I am
Cat hy DeRoever." | thought | better not say that.

[ Laught er. ]

DR. GARZA: It would confuse people, and
obvi ously enbarrass Dr. DeRoever as well.

Are there any other questions on this third
section?

[ No response. ]

DR. GARZA: If not, then, the fourth one is the

last. It is also one question with two parts, A and B.



The table that is attached, obviously, is quite
informative, so | would ask you to take a few mnutes to
| ook at Question 7, along with Table 1, see if there are
any questions.

[ Pause. ]

DR. GARZA: Are there any questions related to
this section?

[ No response. ]

DR. GARZA: If not, what | propose is the
followi ng; that you think about 30 m nutes for each of
the first six questions, approximtely 120 m nutes for
the seventh question. |If we don't need the entire two
hours for the | ast question, we can always cone back and
address issues that perhaps we m ght have felt were not
conpl etely resol ved.

Cbviously, if it's clear that we need nore tine
with any specific question, as the discussions evolve,
then we can always go back and try to reall ocate them
but we will conme to sone agreenent on how nuch tinme to
spend with each before we start the discussion this
afternoon. But as you've had a chance to review them
see if, in fact, you feel confortable beginning with that
type of allocation for the various questions that we're
bei ng asked to review.

| don't think that all first six would

necessarily take 30. Sonme may take a bit |onger, and



some will take less, but | want to nmake sure that we
don't shortchange, as | said, any specific question, and
SO we can get agreenent on that as a group, going through
t he di scussion and devel opi ng sonme information that would
be useful to the FDA I think is nore likely.

Are there any other questions regarding
procedures or the charge to the group that either staff
or | have failed to clarify for you?

[ Pause. ]

DR. GARZA: If not, then why don't we begin wth
the presentations. | know that Dr. Chum ea was on the
bus, so | assune he's here. W're starting a bit early,
but I think that's fine. | wll just introduce each
speaker as they conme forward.

Dr. Cameron Chumlea is a Fels Professor at
Wight State University School of Medicine in OChio. And
for those of you in the field of anthroponetry, | don't
t hi nk Caneron needs any introduction. For those that may
not be famliar with his work, we don't have tine.

[ Laught er.]

DR. GARZA: It has been quite extensive, and
he's certainly recognized throughout the world for his
work in this area.

Thank you very nmuch for the white paper and for

joining us this norning, Caneron.



DR. CHUMLEA: Thank you very nuch for the
introduction. It's a pleasure to be here this norning,
and | hope | can provide the commttee with sone
information that's appropriate.

First, I'"d like to just sinply recognize ny co-
aut hor, Dr. Shunmei Sun, who |I knowis famliar to many of
you and point out that she has just recently becone
Wight State's Brage Gol ding Distinguished Professor of
Resear ch.

So, first of all, I'd just like to point out
that growth is relative, as you can see fromthe slide
here, it says, "I keep track of my son's growth, which is
goi ng up the vertical scale, and my husband's grow h.
Frank is age 30, 33, 35, 40." So growth goes in various
directions for all of us here.

The second thing here is that we're dealing with
infants. OF course, there's our perspective of what
infants are, but there's also a public perspective, and |
saw this checking out the groceries and decided it really
deserved a slide because clearly this, to sone degree, is
maybe the public's viewpoint, which you can clearly see.
It's amazi ng what you can do with Power Poi nt these days
and sone slides that are avail abl e.

So what I'"mgoing to do this norning is just
basically cover sone brief information that's probably

fam liar to everybody, so that we can just kind of al



cone up to speed. Clearly, infancy is a period of rapid
growth, and to sonme extent, this is probably the nopst
difficult group of individuals to nmeasure. The only
other group that's equally difficult is at the opposite
end of the age range, but this is generally a very
difficult group, but it's also easy in the sense that
there's also very few actual measurenents that can be
collected fromthemthat are really going to be useful.
Wei ght, recunmbent wei ght and head circunference are the
three that are the nost inportant and the ones that
shoul d be taken.

Just to review, weight clearly nmeasures the
growth of all body tissues, recumbent |ength descri bes
t he anount of |inear growth because we're dealing with
both increase in mass and increase in size, and then head
circunference reflects brain growth because this is the
period of tinme, the first few years of life, when the
brain actually does the magjority of its growth.

This is a period of tinme when body dinensions
increase at a greater rate than in any other period in
life. Weight increases between birth and six nonths
about 115 percent, |length increases about 34 percent,
head circunference increases 22 percent on average. The
rate of growth in weight ranges fromabout 1.1/1.2 kil os
for boys or girls at one nonth of age, but then we have

to remenber that we're on a growh curve here, and then



it, of course, starts to slow down, and by six nonths
it's running around a half a kilo a month for boys and
girls at six nonths of age.

The rate of growth in length is about 3.5 to 4
centimeters per nonth for boys and girls, and it slows to
about 1.5 to 2 centineters a nonth for girls and boys at
six months. Just as a reference, the adol escent growth
spurt between, say, you know, 12 to 16 years of age, the
maxi mum anmount there is only sonewhere in the
nei ghborhood of 5 to 8 centineters a year. So here we're
|l ooking at 3 to 4 centineters a nonth. So they can just
put that in conparison because everybody kind of focuses
and renmenbers how nuch growth their kids did when they
wer e adol escents. They frequently forget that that rate
was a fraction of what they were really doing in the
first few years of life.

The assessnment of status, once we've collected
measurenents, we really need the nmeasurenents to be
accurate and reliable, and this is really a very critical
point, particularly in this particular age range.

The neasurenments are really not difficult to
take, and there are a variety of nmediuns in which they're
now descri bed. NCHS produced a video at the end of
NHANES |11 that describes these and all of the
measurenents that were used in NHANES |11 on that

vi deot ape. WHO has an in-house video that describes the



measurenents that are being used in their nmulti-center
growth reference study. | don't think that one has
really actually been distributed yet, but it is available
if you can talk to the right people.

These are also all very simlar techniques.
They are al so probably being what's currently being done
in the current NHANES, and they're all the ones that have

cone out of the Anthroponetric Standardi zati on Ref erence

Manual from 1987, by Lohman.

When we collect the nmeasurenents, this is a
poi nt where frequently things get skipped over, and the
reason things get skipped over is because there's |ack of
time, noney, personnel, et cetera, but it's the part
that's really very inportant, in ternms of collecting the
i nformati on because, one, we're going to either plot
those on a growh chart or refer to status, and the other
aspect is what's very inportant here is we're going to
cal culate increments of rate of growh, and there you're
conmpoundi ng your neasurenent errors.

It really takes two people to nmeasure an infant
appropriately. I'msorry, folks, but that's really the
correct way to do it. It can be done with one, but
that's going to add to the errors that are going to be
i nvol ved. You need an exam ner who's going to position
and take the neasurenents, and you need a recorder who's

going to be witing down the neasurenents because one



person is holding the infant and trying to do the
measurenents, and they really don't have tinme to wite
anyt hing down, and then they need to switch rol es because
we need to take double neasurenents here so that we can
get as nmuch information as possible.

Al so, what we'd |like to do is have the
techni ci ans conpare their values. One, this just sinply
catches transposition errors that occur frequently
because people wite down nunbers in different ways
sonetinmes. All of the studies that |'ve described to you
have al |l owabl e differences between what the neasurenent
val ues can be between the technicians, again, to control
for errors and just to control for variabilities that can
occur .

Did I skip one? How do |I go back on this?

[ Pause. ]

DR. CHUMLEA: Weight. An infant can be wei ghed
al one or they can be wei ghed while the nother is hol ding
them It depends a little bit on the situation, but,
frankly, | would prefer that the nother hold the infant.
You can wei gh the nother, weigh the nother holding the
infant, take the subtraction and you're going to get the
wei ght. The reason | like the idea is it keeps the baby
calm and it provides for a very stable piece of

i nformati on.



The infant can be wei ghed alone, and there are a
variety of electronic scales, but pretty nmuch once you
t ake the baby out of the nother's arnms and you pl ace it
on sonething else, it starts noving around. Fortunately,
t he manufacturers of several of the scal es now can
conpensate for this weight so the stability of the
measurenment is nmuch better than it used to be.

It's best that they be wei ghed nude. Bl ankets,
et cetera, are available. However, if they are going to
be in undergarnments, | think NCHS subtracts about a tenth
of a kilo fromthat for the readings, and spring-type
scal es and beam bal ance scales are sinply not appropriate
for use any nore. The electronic scales are nmuch nore
avai |l abl e.

There's a conpany call ed Seca that makes sone
very good scales. W've used those. WHO has a really
nice platformscale that actually pares the nmother's
weight. | don't know exactly what the manufacturer is,
but it's a really excellent device. | think it's been
specially made for them but there are a variety of
scal es that are available for use, but my preference is
that the infant should be held with the nother or the
caregi ver, whoever is there, and then subtract the
weight, if that's possible.

This is the one nobody really likes. It's

recunmbent length. It takes two people to do it, again.



A variety of different pieces of equipnent that are
useful for doing this.

It requires one person holding the infant's
head. It requires the nother, the caregiver standing
t here beside the infant reassuring themthat nothing is
going to happen, and it takes a third person then to
position to footboard up against the soles of the foot of
the infant. You're holding the head so the child is
| ooking straight up in a vertical Frankfort plane, and it
t akes then anot her person to hold the |egs, both |egs,
for the infant, if it's very small, and get the | ength,
and by the tine they' re six nonths, generally, the best
you can sonetines do is grab one leg and try to hold the
other one with your little finger and get it. [It's not
easy to do, and it's one that can be particularly prone
to error, and it's also inportant that the kid stays
straight down the table. | think I've covered what's
t here.

This sinply gives you a description. | think
this child is about two, the age there, but again
positioning the head up agai nst the headboard, keeping
the | egs straight and keeping the feet straight up in
terns of taking the neasurenent, but clearly it takes two
peopl e to do.

Head circunference, it should be neasured with

an inelastic tape of fiberglass, metal, sonmething |ike



that that's good. 1It's really best that the infant is
seated in the nother's lap. | don't like it being done
with the infant. |[|'ve seen that done. | like the kid up
in the nother's lap, which requires then the person
getting, who's taking the nmeasurenent, to get down beside
the nmother. This allows the nother to cuddle the infant,
keep him quiet, and you can slip the tape over their head
and get the neasurenent before they pretty nuch know what
happened to them

It's placed right across the front of the skull
and it can be quickly noved up and down the back of the
skull. The insertion tape is a nice piece of equipnent
that's useful for doing this until you find the greatest
circunference, and then you pull the tape tight, and this
is something we have to coach people in because it
doesn't hurt the infant. There's no pain involved with
it. They feel a little pressure, and they want to kind
of shake it off, but it does need to be tight.

And you can see here it's just anchored really
ri ght over the kid' s eyebrows, worked up and down. Mbst
kids at this age aren't going to have quite this nuch
hair, and so it's generally pretty easy to get this one
fromthem particularly, again, with the child being
conforted by the caregiver.

Now, what are sone other measurements that could

be taken? Well, there's really a bunch of them but I



don't think those are really going to be really
appropriate in the instance here. Crown-runp length is
sitting height. Crown-runp length, | think that was
pretty only used in children with special cases. Chest
circunference, linmb lengths, one that's potentially
possi ble is skinfold thicknesses.

The problemwith all of these measurenents is
they really kind of have a restricted utility in terns of
descri bing normal or healthy growmh. They're frequently
prone to high measurenment errors, and there's really a
[imted amount of reference data available for all of
t hese neasurenents pretty nmuch within the age range that
we' re | ooking at, six nonths.

If you're going to do sonmething |ike a skinfold.
The skinfolds you're going to take are going to probably
be triceps and subscapular. Now, again, you're bringing
two people into the program if not three, and you've got
to go to | andmarks, and to do a triceps, you ve got to
find the m dpoint of the arm which neans you've got to
measure it, and make that determ nation, and you can see
clearly it's requiring one person is holding the child
and the other person is taking the neasurenment, and then
you're going to have to go and take the measurenent.

The question cones up there in terns of
equi pnment. Skinfol ds are dependent upon the type of

cal i per you're using. There's two najor brands, really.



There's a Lang and a Holtain, which you see here. NCHS
and WHO are both using the Holtain caliper. | think the
Lang is still used out there, to sone degree, but |I'm not
that famliar with it any nore. There are differences

t here.

Really, if you're wanting to do skinfolds, the
guestion is what do you want to get out of that? And
probably what you wanted to get is total body fat, and
there's probably, I think Dr. Ellis is probably going to
tal k about better ways of doing that today than taking
skinfold neasurenments. | don't really feel confortable
in doing it on anybody until they're about two years of
age. It's just difficult to do.

Now, there's indices that can be used fromthe
information that's collected. BM is the one that we al
get inforned, and just for your information, |I'm 28, so
you can kind of put that in reference. | always think
everybody shoul d, when we have neetings like this, they
shoul d al ways wal k around with their BM on it, so we'll
all be honest about this folks.

[ Laught er . ]

DR. CHUMLEA: The problemwith BM is that, in
infants, you've got 25-percent body length is conposed of
t he head, so that throws off the proportionality aspect.
The relation of BM wth direct neasures of body

conposition in infants hasn't really been established.



Wei ght for length is probably a better descriptive
indices of relative | eanness adi posity within children.

Measurenment error is very inportant and needs to
be paid attention to. The catch here is that the error
which may be small is actually going to be very |arge
because of the small size of the child that you're
measuring. So you really need to pay a trenmendous anount
of attention to error in neasuring infants. O course,
they can have a trenmendous inpact on the interpretation,
if you're going to go growth increnents.

We need to get good-quality equi pnent.
Measurenments should be taken. |If they're taken on a
daily basis, the equi pment needs to be calibrated. That
i ncludes scales. People forget that scal es can go out of
calibration, and then particularly the technicians need
to be trained in a standardi zed way of taking the
measur enent s.

We need to collect inter- and intra-observer
reliability. Quality control is really inportant,
particularly if there's going to be nore than one center
used to collect information because we need to control
for inter-site differences.

Measurenment schenes. You need baseline, an
interimand a final. | really like sonething that's
going to be getting a neasurenent at 1, 2, 4 and about 6

nmont hs of age is ny preference for collecting things,



generally, starting after about 10 to 14 days. Wth
measurenents at 1, 2, 4 and 6 nonths, you' re going to get
a good accountability of weight measurenents over that
period of tine. Clearly, if you can collect nore
measurenents, the nore neasurenents the better. 1'd be
very happy to have those.

" mgoing to cover just very briefly growh
increnents, which are going to be calculated fromthe
repeat ed neasures of growth, and there are charts that
t hese can be plotted on frombirth to 12 and 3 to 6
nmont hs of age, which are exanpl es here.

These are from Fels data, and just contrary to
popul ar opinion, the majority of Fels infants were breast
fed for at |least three nonths, exclusively, so that has
been reported. We tend to not get a good press on that.
| just want to kind of correct that.

In ternms of growth velocity data, there's the
Fels data. Also, I'd like to point out that WHO i s
collecting longitudinal data fromits nulti-center growth
reference study, but this data and report fromthat study
has not been available, and that'l|l probably be given
| ater.

So recommendati ons, from what |'ve just
descri bed to you, weights should be neasured | think at
1, 2, 4 and 6 nonths. 1'd |like to see reconbinant |ength

and head circunference at the begi nning and end because



it just gives you additional information on the quality
of the size of the infant. Close attention needs to be
given to nethodol ogy and errors. Two technicians are
really inmportant and reliability data needs to be
col l ected, and use of existing increment charts until the
VWHO charts are avail abl e.

So thank you very nmuch. [I'd just like to say,
personally, the last tine | had to give a paper in front
of Dr. Briley, she gave ne a B--

[ Laught er . ]

DR. CHUMLEA: --which is about 25 years ago. So
| hope |I did at |east that good this tine.

Thank you.

DR. GARZA: We'Ill take that up at the break, |
guess.

DR. CHUMLEA: Okay.

[ Laughter.]

DR. GARZA: Thank you very nuch, Dr. Chum ea.

Are there any questions?

DR. SI GVAN- GRANT: Sigman-Grant. | have a
guestion. You recomend wei ght starting at one nonth,
and you tal ked about the regain fromthe |loss frombirth
wei ght. So much is happening in that first nonth. Wy
don't you neasure it before--

DR. CHUMLEA: | said that, really, as early as,

say, 10 to 14 days. | would like to see it done that



way, but within no |ater than one nonth of age. So |et
me kind of restructure that between--

DR. SI GVAN- GRANT:  Why not between--why not the
first week, instead of 14 days?

DR. CHUMLEA: Well, there's a shift in weight,
as far as I'mfamliar with, that's supposed to occur
after birth, and so |I think, just nmy understanding is,
that there's a period of tinme within the first week or
State or local that the infant basically kind of
stabilizes after the birth experience. Now, Dr. Fonon,

" m sure, could give you nore information on that, if I'm
incorrect on that.

The nore neasurenments you can get out of this,
the better. | was being, trying to give you what | think
is the very minimumthat you have to collect there. You
can nmeasure them every week. That would be fine with ne.

DR. DOWNER: Goul da Downer. | understand, when
you tal ked about exam ner variability and possibly
downright error, but can you talk a little bit nore about
why you don't think that subscapul ar skinfolds and
triceps skinfold are inportant--

DR. CHUMLEA: Useful information?

DR. DOWNER: Yes, at this juncture, because |
think it is.

DR. CHUMLEA: The reason | don't |like themis

this. First of all, they're extrenmely difficult to



collect in children at this age, so the anount of error
that's in the neasurenment is extrenmely high. The
gquestion | would have is that what information are you
going to get out of this particular measurenent that
you're not going to be getting by bodywei ght al one?
Because if weight is going up, the skinfolds are going to
go up; if the weight is going down, the skinfolds are
going to go down.

So the question that you're really interested in
is total body fat, and, yes, 90-sone-odd percent of total
body fat in a child is principally subcutaneous; that if
you want to go total body fat, there are now better ways
of doing that, such as DXA, that | think are going to
give you the information that you really want.

If you do go and collect the skinfolds, then
you're faced with sonme reference values that are useful.
There's only two that are out there that are fairly good-
-what's avail able from NCHS and NHANES 11, and then Dr.
Fonon's data on skinfolds. But outside of that, there's
really little other reference data that's avail abl e.

So | guess if I"'mgoing to, what | want to know
is total body fat, and if | want to neasure total fat,
"Il go measure total body fat with something that's
going to give nme | think better, and nore accurate, and
reliable informati on about the child than 1'd get from

t he ski nfol d.



DR. HEUBI: JimHeubi. | don't want to
m sunder stand what you're saying, but you' re not
recommendi ng that people weigh infants in garnments and
subtracti ng- -

DR. CHUMLEA: |'m sorry, what?

DR. HEUBI: You're not recommendi ng that people
wei gh infants in garnments and then subtracting one-tenth
of a kilogramfor the--

DR. CHUMLEA: | would prefer they be wei ghed
nude, yes.

DR. STALLINGS: Stallings. To follow up a bit
on the other question. W're beginning to think I think
about | ooking at infants who are growing too slowy as
the historical way of the failure to thrive related to
this, but the issues of growing too fast are al so of
concern.

So, to go back to the question, could we get
nost of that information with weights and hei ghts, and
wei ghts for heights, rather than | ooking for data rel ated
to adiposity, or if we were |ooking for excess growth,
what ever that concept neans, what would you recommend,
derived values fromthe anthroponetry or DXA?

DR. CHUMLEA: | think--we're still sticking
between this birth and 6-nonth range, and | think if
you're getting excess growth, you're going to, you may

need to take nore frequent measurenents so that you can



pl ot and get a better description of the curve as what's
going on there. And if you have nore information, then
you can discrim nate between the children who have excess
growt h and those who don't. So that's | think something
that's inportant to consider.

| think you will get everything you want from
wei ght and length. If you go to DXA with a child at this
age, and Ken will address this nore | think in his talk,
you're going to get, you know, fat, |lean and bone, and
the fat is probably the npst inportant aspect here that
you' d be concerned about for excess growth, but it's
going to be described in weight, also.

So unless you're wanting to tease a tissue out
and say, okay, we're really concerned about the increase
in fat here, in addition to the increase in weight, then,
yeah, then sonething like DXA I think would be inportant.

DR. STALLINGS: Followup. The velocity, then,
woul d be what we woul d be | ooking at, nore than just
attai ned wei ght?

DR. CHUMLEA: | think you have to do both of
t hem

DR. STALLINGS: We, historically, are always
|l ooking I think at the attained weight.

DR. CHUMLEA: Yes, and you'd have to include the

velocity in there because the velocity would, these



children should, | think, potentially have nmuch higher
vel ociti es.

DR. STALLINGS: And that m ght be a way of
di scrim nating between the concept of normal growth and
excess growth?

DR. CHUMLEA: Yes, right. You could have
children, let's put it this way, who have, say, after,
say, three or four nonths, when their velocity should be
declining, these children m ght not be declining as what
the average is, so they're still obtaining a rather high
velocity of growth at that point.

DR. THUREEN: Thureen. | would argue that DXA
is not a very useful body conposition neasurenent for
nost studi es because it's not that readily avail abl e,
especially as a field tool, and I think that a | ot of
peopl e are now starting to do nore caliper neasurenents
for assessnment of body fat, even in very tiny infants.
And certain people, |ike Suda Kashyap, have gotten very
reliable measurements over tine.

Do you think that the data fromthe NHANES st udy
on body conposition, using anthroponetric neasurenments of
body fat, was not useful or do you think it is useful?
And if you want to do | arge popul ation studies, do you
think that there is a future for caliper neasurenents?

DR. CHUMLEA: The DXA thing you can talk to Ken

about. I'Il let himaddress that when he gets up here.



There's two issues here, whether we're tal king
about small studies or large studies. |If you're wanting
to do | arge-scal e studi es, popul ation studies, |ike
NHANES has done with NCHS, then collecting caliper
information is going to be what you can do because there
can be limts to what you can collect for DXA
particul arly because of the issue of radiation exposure,
although it's very mnimal, even within the current
NHANES, where they have DXA machines in all of the
trailers, | think the limted age there is Age 8, from
what they're collecting, although they technically have
the availability of doing it in those particul ar studies.
Ot her people clearly don't have access to such expensive
pi eces of equi pnment.

I f you don't have access to that, then |I'm not
opposed to collecting the skinfold data. The issue cones
up that it is extrenely difficult to collect accurately
and reliably, and so, | guess, | kind of amin favor
sonetinmes of no data is better than bad data, and | know
that, in collecting it, it is sonething that people have
to pay very close attention to, the technicians have to
be very careful, and this is frequently something that in
the course of studies, we pay lip service to it, and
there's good attention, but these things do tend to fall

out.



Now, in smaller scale studies, this is sonething
t hat can be done, and the information can be coll ected.
Overall, I'"'mjust not that happy with the informtion.
Yes, there are studies where it's been done very well,
and so |I'mnot putting those studies down at all. [|I'm
just tal king about, in general, my experience has been,
in collecting frominfants in this age range, that this
is really hard to do, and when it's sonething that's hard
to do, it doesn't sonetinmes always get done the best way.

DR. THUREEN: Thureen, one npre questi on.

I n your opinion, if you're looking at a growth
out cone study, do you think increnental data are the gold
standard--grow h data are the gold standard, attained
gromh are both critical to an outcone study?

DR. CHUMLEA: |'m assum ng, when you say a
"growt h study,"” you're going to be collecting repeated
measurenents fromthe sane children, so you're going to
have both pieces of information avail able there.

The status value sinply describes where the
children are in reference to whatever reference val ues
you're using for peers at that age. That sinmply tells
you that they're at certain percentile |levels, but at the
sane tinme children also grow at different rates, and so
there's a distribution of the rates at which they grow

So children who may appear to be at one

percentile level, their rates of growth can be a



different percentile level, so it gives a nuch clearer

pi cture upon what's available. And since any study where
you're going to collect repeated neasurenments, you're
going to have all of that information available to you.
So | would take advantage of it. Again, the errors are
difficult to control and need to be paid attention to for
collecting it.

DR. GARZA: Caneron, | have two questi ons.

G ven the fact that we are going to be providing advice
to the FDA on the approval of specific fornulas, how many
measures do you recommend be taken if, in fact, one has
an interest in the pattern of growth?

DR. CHUMLEA: If | was going to design the
study, and you're not going to restrict ne to what |
want , okay.

DR. GARZA: From your perspective, if you're
going to be protecting the public health and infants’
heal t h, what should the American public ask?

DR. CHUMLEA: 1'd want a birth wei ght.

DR. GARZA: Birth weight.

DR. CHUMLEA: Clearly. | would like it at, say,
two weeks, one nonth--1'd like it again at two, and then
at four, five, and six maybe, sonething |ike that. The
more neasurenents | could get out of the thing the

better.



DR. GARZA: But you think that with seven
measurenents, one would be able to assess both the
pattern of growth, as well as velocity of growth, at
t hose specific time periods.

DR. CHUMLEA: Yes.

DR. GARZA: And you nentioned there were various
sources of error. |Is there any consensus that FDA could
rely on that deals with the nature of the equi pnment, the
type of calibration that should be insisted upon, the
training that obtaining the measures should be able to
obtain and docunent, and the--those would be the three:
equi pnment, calibration and the training of the
t echni ci ans.

DR. CHUMLEA: There's a little bit of
i nformati on about equi pnent errors and a little bit of
i nformati on about the inter- or intra-observer errors for

coll ection of neasurenents in the Anthroponetric

St andar di zati on Reference Manual that's collated in one

| ocati on.

There's other pieces of information that are
clearly scattered around the literature that are
avai l able. From NCHS, there's really a limted anmunt of
information. There was really limted error data that
was collected in NHANES I11. \What's avail able from NCHS
is principally fromthe earlier NHANES studi es, and NHES.

So there's not nuch there.



The techni ques are described in a variety of
| ocations, but there's not really anything that I know of
that's really witten down that says, okay, you can refer
to here, and this is what you should do, in terns of
training, collecting the neasurenents, et cetera, in one
central |ocation, no.

DR. GARZA: Any other questions or comments?

[ No response. ]

DR. GARZA: Thank you very nuch.

DR. CHUMLEA: Thank you very much.

DR. GARZA: We'll nove on, then, to the next
presentation. It's a topic that has already come up
body conposition assessnent in early infancy. Dr. Ken
Ellis, fromthe USDA/ ARS Children's Nutrition Research
Center, with Baylor Coll ege of Medicine.

Again, Dr. Ellis, thank you very nuch for
j oi ning us.

DR. ELLIS: Thank you. What |I'mgoing to
present today is a probably a little different from what
nost peopl e have had experience seeing. Sonme of this--in
fact, all of this is going to be body conposition beyond
sinple weight. |If one was interested in what the
conposition of weight is--let's see. VWhich button do
|...this is the | aser, okay? And which one of these is--
can you hear ne now?

[ Pause. ]



DR. ELLIS: This is supposed to nove the slides,
she said. |1'mso used to pointing to the screen these
days, so it's ny fault.

As you already heard, nost people--or nost of
the work, at least in infants, has been with wei ghts and
hei ghts, all kind of weights and heights charts. But
body conposition, at least the first nodels that were
attenpted, the basic classic 2-conpartnment nodel is to
measure--is divided in two conpartnents, fat and non-fat.
The direct measurenent of body fat is really very
difficult to do. 1It's not an easy process to do that.
And so for many years what we did was we said that if we
coul d nmeasure precisely some paraneter of the body that
woul d represent the fat-free mass, then subtraction of
the fat-free mass fromthe total weight would give us a
measure of the fat mass.

Part of the problemwi th that is that all the
years in the (?) scale for the fat-free mass translate
directly to the fat mass, and you'll see what | mean by
that in a few m nutes.

Three cl assic nmethods that have been used for 50
years, or maybe even | onger: underwater weighing in
adul ts--you can't do this in babies and infants.
Practitioners as well as parents tend to object to
hol di ng babi es underwater. Hydration, this is probably

the nore common thing you'll find in the literature that



is done. It's the dilution technique. You give a
tracer, collect the blood sanple or sonme fluid sanple
several hours after that, then do sone mani pul ati ons on
that, (?) space to get water, and nake some assunption
about how much water there is in the fat-free mass. And
as we all know, hydration content of the fat-free mass in
children at very early ages changes dramatically. So
dependi ng upon what you assune, you can then quickly be
off in your estimate of the fat.

Whol e- body counting is another nethod used to
measur e potassiumcontent, primarily the body cell nass.
And, again, how nuch that relates to the--how nuch of
that is a constant fraction or not of fat-free mass at
t hese ages has al so been questi oned.

So, again, like |I said, the difficult underwater
wei ghings, difficult to do the infants. For the water
measurenents, they nmust swallow all the tracer, collect
sone kind of fluid sanple. Plasma is your best choice.

The problemwith this is you can't repeat it.

If you want to do the trial a week or so later, you
can't. You need to |l eave a sufficient anmount of tinme for
the previous tracer to clear, or you start increasing the
doses of the tracer to conpensate for that. And, again,
in the past, the npst accurate assays required one to
have a mass spec or availability of a mass spec, which is

not in everyone's |aboratory or garage, as | usually say.



Whol e- body counters, the problemw th those have
been over the years really they haven't been designed for
infants. They're really designed for adults. There are
a few of us who have done this, but in general they
sinply don't exist. And even if you do have a whol e-body
counter available to you, nost of the tine it's not in a
clinical setting. You're going sonewhere else to get the
measur enent done. Again, the reason that tends to
exclude it, at least for infants and children. But one
nice feature is you can repeat this as often as you w sh
and so you could do it on a daily basis if one chose to
do that. So if you have access to a counter, one can
count these infants as frequently as one chooses.

And because of the way in which the counting
procedure works, there doesn't have to be any really
significant constraints. They can nove around and be--it
will not really affect the results that nuch.

Now, | | ooked at the various things that we
received in reference to this neeting, and there's the
docurment in there fromthe American Acadeny of Pediatrics
where there's one little paragraph on body conposition.
This was in June of '88. And it says, "Normal growth
i nplies appropriate conposition of the increnent in body
wei ght. Sequenti al neasurenent of various aspects of
body conposition"--such as water, fat and bone--"have the

potential for defining changes in body conposition.”



However, at that tinme the opinion of the Task Force was

t hat such neasurenents have not yet reached the stage of

preci sion, non-invasiveness enough, and they're not that

very conveni ent, and which I've just showed you that sort
of in the three previous procedures, which | would agree
in 1988, | would agree with that statenent.

That gives us a quick summary of that. It just
says you want to be able to--that the weight is
appropriate conposition, you will be able to do
| ongi tudi nal nmeasurenents. Again, for clinical testing,

t he precision, noninvasiveness, and conveni ence are the
i ssues that they put out.

Agai n, the 2-conpartnent nodel, | quickly tal ked
about the limtations. The density is not constant. The
hydration is not a constant. Extracellular and water
ratio is not constant. Bone accretion is not constant.
Basi cally babies aren't constant. W know that, right?
Because we know t hat when the baby comes back a nonth
|ater, it's not the sane baby we saw a nonth before.

It's a whole different child totally, at least froma
body conposition point of view, unlike adults, which
really change very slowy over tine.

Now, so what's happened in pediatric body
conposition research since 1988? There are sort of three
general areas where there have been advances made. One

is bioelectrical techniques. |In pediatrics, | want to



take a broad sense of pediatrics. That's anybody under
the age of 18. And there's been quite a bit of work used
with this technique in older children. When it has been
tried or used in infants, it has not been very successful
at all. In fact, in general, nost conclusions with this
techni que--1 should say the first two techni ques, the

bi oel ectrical inpedance and the bioel ectrical
spectroscopy, which is the sane as this but at two
frequenci es, have been that the information gained from
those two techniques really hasn't been nmuch nore than
you al ready knew when you had just sinply weights and

hei ghts with these individuals.

TOBEC, on the other hand, has been nore
successful, but the problemw th TOBEC is that these
machi nes are very--they're not common, there are not many
out there. There's probably not nore than a dozen--a
hal f a dozen, in fact, for infants. And so, again, this
is a technique that holds prom se or has held prom se,
but, again, it's not a technique that is widely avail able
at all.

Absorptionetric techni ques, DXA. Renenber that
Acadeny of Science report? It was in 1988. Well, in
1993, the world of X-ray absorptionmetry changed because
at that time it went to what's called DXA. It went to X-
ray sources, different detectors. The whol e technol ogy

advanced substantially such that one could now consi der



this technol ogy for whol e-body neasurenents in infants,
and one can do a localized region, such as the spine, if
that's specifically what one would want to do.

Anot her area, body vol ume neasurenents.
Remenber, underwater wei ghing doesn't work. This is an
air di splacenent pl ethysnograph technique now, which is
just actually started this year, so maybe in another few
years, when this commttee reconvenes, we'll be able to
tal k nore about this.

" mgoing to basically focus on the
absorptiometry or DXA or DEXA net hodol ogy because t hat
ri ght now holds the best prom se for this kind of broad
appl i cati on.

So the basic nodel, again, in 1988--1 nean,
there are nore nodels, but the very basic nodel, again,
we're tal king about fat and fat-free nmass. And today,
when one tal ks about body conposition, one is al npost
forced pretty much to really address this kind of a nodel
over here, 4-conpartnent nodel: fat, bone m neral,

m neral conposition, ash, the water, and protein content.
And, in fact, it is these conpartnents that we're
interested in when we [ ook at body conposition at any age
and | ook at change in body conposition at any age.

So that 4-conpartnent nodel is now shown on your

left, and what does DXA provide us? DXA provides us--the

only nmethod we have that provides us a 3-conpartment



nodel for a single nmeasurenent. We have a neasurenent of
fat, which is directly the fat. W get a neasurenment of
BMC, which is bone mneral content, which is for the

m neral conpartnment. Eighty percent of this is this;
there's another 20 percent which is distributed in the
non-m neral, non-osseous conpartments. Then a third

| arge compartnent called the |lean tissue mass, which is

t he non-bone, non-fat conpartnents.

So when we do a DXA neasurenent of anyone at any
age, we get this basic nodel, which has been a huge
advance.

This is what an inmage | ooks like in a child.
Most of the time people show i mages of adults. Adults
are very nice. They hold their arms right. They put
their |l egs down straight. Children, amazingly, 14 years
of age, haven't |earned how to do that yet, have they?
So they tend to lay the way they want to. W do make
measurenents in children at our place. W've done
probably, | don't know, 600, 700 DXAs, at |east. Maybe a
t housand. | really don't know the number these days.
Quite a few studies.

Let me show you, again, if one is interested in
just the spine, this is not an infant spine. |t happens
to be an adult inmge there. But one can localize and
make a nmeasurenent just at the spine for bone. But for

body conposition work, we do total body neasurenents,



which is shown here. | think you can get an idea of the
skel eton seen. | think you can see the soft tissue parts
t hat are obviously not the bone, and we can then get that
i nformation.

Now, as you heard earlier, the BM in terms of
t he hei ght of heads, if one chooses to, one can actually
decapitate the image and just worry about this part if
you' re concerned about how does the head contribute to
all this information. So it is possible to do that kind
of stuff.

By the way, the tinme it takes us today--in 1988,
if you attenpted an infant, which you would never be
successful at, it would be 25 m nutes. Today we do an
infant in less than 3 mnutes with the newer scanners.

So DXA, what are the advantages and sonme of the
di sadvant ages? First, DXA has al nost achieved a
reference status within the body conposition field. It
still has sonme inprovenents to be nade, but, again, in

terms of everything else, it is the better technique that

we have.

Advant ages, it does give us good precision and
accuracy. It is the only technique for a single assay
that gives us basically a 3-conpartnment nodel: bone,

fat, and lean. As you can see fromthat inmage, we can
get sonme regional information if we choose to do that.

It has a very | ow exposure risk. There's a very mninm



amount of that. And there are nore the reference
popul ati ons out there for adults, for children, and they
are being devel oped, and several for infants, if you know
the references to | ook for.

The di sadvant ages, very | ow exposure risk, the
sanme thing. One could argue whether it's an advantage or
di sadvantage. One of the ways | tal k about this--in
fact, | just thought about it com ng over here yesterday
on the plane--was on the flight I was on, there was at
| east five children under the age of 2 on that flight
with ne, and the radi ation dose they got on that flight
exceeds what you get fromthe DXA. In fact, it's two to
three tinmes higher. So there's an idea what the risks
are invol ved.

Scanners are not optimzed for infants. |If you
get a scanner, it's adult size. They have not--the
i ndustry has tended to resist this, primarily because of
the market that they are focused at, which is
ost eoporosis in ol der wonen.

It doesn't give us a 3-D inmage. You saw that 2-
di nensional inmage. It gives us 2-D not 3-D inmging.
That's what | call boot-strapped 3-C nodel. It's not a
perfect 3-C nodel, but it's not bad. And the one
di fferent problem has been that the results differ

bet ween manufacturers, so that if you do a study--a



multi-site center study, you want to stay with the sanme
i nstrument, sane software

Ckay. Precisions and accuracy of different body
conposition nmeasurenents and the m nimal detectable
change in an infant. For this | chose basically a full-
terminfant and made the assunption it's 15 percent body
fat.

I f you | ook at these nmethods, the water, the
di lution method, or the bioelectrical inpedance nmethod or
TOBEC, this is the potassium one here. DXA, the bottom
three, the fat, fat-free, and the bone, precisions, these
are optimstic. Precisions tend always to be a little
bit better than--whenever you do a precision neasurenment
study, they always do nuch better than they do random
"1l guarantee that.

This shows you the precision neasurenments here.
This is generally the accuracy. Precisions are, let's
say, in the 1 to 5 percent range or 2 to 5 percent range.
Accuracies tend to be in a 3 to 5 percent range.

If you take these, this information, and take
this size of an infant and you translate those into one
of the m ninmum detectable changes for that infant, the
val ues are shown here, the |last colum on the right. And
t he percents are those percents of what that person had

in ternms of the conposition at that age.



So one can neasure water, changes at 5 will
start to show up. |If you use (?)-ium they can get
worse, TOBEC or BlIAs. Fat-free mass, 125 gram changes,
only about 5 percent of the total fat-free mass. Forty
grans of fat, if that starts to change, it's 8 percent of
that to inplement this weight and conposition. You can
start to see changes relatively quick with the single
i nput .

This shows the relationship between precision of
t he nmet hods and what kind of a change, mniml change is
required for that to becone statistically significant, at
the 5 percent level and a power of O0.8.

| call this the clinical application in
i ndi viduals, what | consider to be a clinical
application, what's changed in that individual. And if
you |l ook, for exanple, this is the relationship that the
m ni mal detectable change--this is approximately 3 tinmes
the precision. And so that if our precisions for BMC are
sonmewhere around 2.5 percent, 6 percent change woul d
occur, lean tissues at about 10 percent, and fat-free
mass at around--if the precision is 4.5 to 5 percent,
we' d have to see changes in the range of about 14 percent
to be significant for that individual.

Now, this | show you because this is the
difference between 1988 and today. | only got 30 seconds

left? Onh, well. WeIlIl, okay. Very quickly, this shows



you the nmethods. This shows you what the precisions are
for FFM fat-free mass. |If you translate those into fat-
free mass, this is the tail here. The top three were in
1988. That's why you couldn't do it. DXA is hugely

i nproved since then. This shows you the kind of weight
gains that would have to occur in infants at, | guess,
again, the standard terminfant here, very small wei ght
change with DXA, |arge weight changes for--1'm out of
time. She says zero. Anyway, the--1'll keep on going
anyway. And the nunber of weeks woul d have to be changed
in that individual.

| can't believe |'ve taken up all the tinme
al ready.

This just shows you the rates of change that
occur with age. You can find this from several different
sour ces.

This shows you the first six nonths where you
have to figure out what the rates of change are in the
conposition, and here's a series of papers that are on
infants. There's one on TOBEC. This one used a series
of methods which we can do. All the rest you'll notice,
with the exception of one here and dilution, were done
with DXA. The weight ranges are shown here. The nunber
of infants are shown over here. W are now doing a neta-
analysis to bring this together into one common reference

dat abase.



And | want to just quickly go through these,
agai n, precisions, 2 percent, 3 percent, 6 percent
reported here. And if you did a calculation--this is an
interesting study in twins. They |ooked at the weight
di fference, which is about 14 percent, and they
cal cul ated again with these al pha-5, power of 0.8, 40 to
45 infants woul d be needed to detect a 15 percent
difference in one or nore of any of these three
conpartnments.

Anot her paper here, let's see, this particul ar
paper does give percentile curves for each of these
values as a function of weight. And, again, what ||
poi nt out here is that even though you nay have a 3.5
kil ogram wei ght infant, the fat range can range from 10
to 26 percent. By the tine they' re 10.5 kil ograns of
weight, it can range from 22 to 23 percent. So wei ght
does not represent fat.

Thi s paper is another one that has percentile
curves of each of these conpartnents versus weight.
Agai n, conparable to the other one, actually these are
| ower fats. Interesting, this is an European study. The
previ ous one was a U. S. study.

And | want to show you--this is the |ast one,
slide here, and I'"'ma mnus five | think now. But here
this shows the changes--total body DXA. These were

preterminfants. Initial weights were about 17--under



1750. This was fortified human mlk formula, and this
was a preterminfant fornmula. And the baselines are
measured at 3 weeks of age, repeated again at
approximately 3 to 4 weeks later. And this shows the
statistical ability to neasure changes in body wei ght,
for exanple, and in the fortified human m |k you can
make--you can change--see the difference at this |evel.
And the pretermfornula, it's about 19.9 granms per

kil ogram per day. Differences were four, and this is
statistically different. You can see these--in other
words, you can conpare in groups of 20 versus 30, you can
see differences in weight, you can see differences in

| ean mass and fat nass and bone mass by DXA at three
weeks between these two groups of children. So it is
possi ble with DXA to measure not only wei ght but the
conposition of that weight change in relatively smal
sanpl e si zes.

And if you want to convert those to growth kind
of nunbers, this represents about 2.3 grans per kil ogram
per day in ternms of growh, and that's about 12 percent
of the nean weight gain in terns of conposition. This
again is 2.1 grans of |ean mass per kil ogram per day, 15
percent, about 1.2 granms per kilogram for fat nmass and 76
mlligranms per kilogram per day for the BMC

So the point here is that we can neasure--|

think there was a question, could we neasure changes of



conposition that would be conparable to 3 grans per day?
The answer is--fromthis study the answer woul d be yes,
we could do that. Again, relatively small sanple sizes
of 25 to 30 children

"1l end there. Thank you.

DR. GARZA: Thank you very nuch.

Any questions or coments?

DR. MOYER-M LEUR: | have a question. Wen you
do your neasurenents in your babies, are they sedated?
Because we find that we require sonetines nore than two
technicians to keep a baby quiet to m nimze the novenent
artifact.

And ny other question is, with preterm babies,
we found it somewhat difficult to do early neasurenents
because of equi pment artifact, that they have | eads and
monitors on that make it very difficult to get a true
assessnment usi ng DXA.

DR. ELLIS: Yes, two things. One, none of the
infants that we neasured and none of the infants that any
of these studied were sedated. These are--again, they're
all healthy children.

Qur experience has been if you feed themright
before you want to do the neasurenents, they tend to be
rocked in the chair by the nother or soneone, they go

out, and then you can make the neasurenent pretty easily.



| don't know which machine you were using. Was
it a 4500A or 2000 or--

DR. MOYER- M LEUR: We have a 4500A, and we al so

have- -

DR. ELLIS: You should do it in three m nutes or
| ess. You do have to work at it. | nean, normally wth
ol der children who will cooperate, that could be anywhere

fromage 5 to 18, dependi ng upon what you're | ooking for.
But those children can get on a bed and will cooperate
and can be--and they' Il do it.

Here you can do the whole procedure in ten
m nutes or less. Here sonetines you have to spend as
much as an hour to get the one nmeasurenent done. You
have to work at it. But none of these children were
sedated. We don't sedate any children in any of our
st udi es.

DR. MOYER-M LEUR: Yes, and | just, you know,
woul d caution DXA in the infants in that it requires
people with specialized training so that you can't just--

DR. ELLIS: Yes, yes.

DR. MOYER-M LEUR: --go to a community hospital
and get their--

DR. ELLIS: Yes, you can't--you cannot send
t hese children to a radiol ogy departnment even with the
hospital because they sinply are not experienced with

measuring children. They just don't like it when



children show up. They don't have--infants, they
basically will send them back. They will not--they wll
not take that hour, hour and a half to do it in. It
takes effort sonetinmes. Sonmetinmes they go right on the
bed and out. It's always the ones that show up at 4: 30
t hat take the hour and a half to two hours, though.

As far as the artifacts, you're right. You have
to be careful about artifacts. You can delete those off
the i mges, though, pretty well. |If you take |eads out,
for exanple, out to the side, you can delete those right
off the imges. And so that's a mnor effect if you deal
with it right.

DR. GARZA: Dr. Denne?

DR. DENNE: | was wondering if there are any
direct conparisons in infants between skinfold
t hi cknesses and DXA for fat mass.

DR. ELLIS: There may be a few, but, again, the
i ssues have been that skinfolds are probably nore
difficult to get than the DXA. W have skinfolds in sonme
of our kids, but we just don't rely upon themfor
anyt hi ng.

DR. DENNE: It would be an interesting
conparison to make. You know, relative difficulty
depends on what you're actually used to doing.

The other question is: How is DXA validated in

infants? | nean, nost of this body conposition, you



know, was vali dated agai nst the other techni ques which
all have their own sets of issues.

DR. ELLIS: Yes. The validation of DXA are done
two ways. One is with animals, small animal s have been
done. We have done 73 piglets under the weight of 10
kil ograms. Ot her people have done conparable size
piglets. And probably if you add everything up, it's
probably about 200 pigs have been done over the years at
different centers with different machines.

The pig is not the best of nodels because, for
exanple, its bone is nore mneralized than infant's.

Wei ght -wi se, conposition-w se, soft tissue is not that
bad.

The other way we've done it is we actually built
phantons. We've actually fabricated nock-ups of the
human body with parts nade from pol yester resin, doped
with cal cium and phosphat e-- phosphorous conpounds to
simulate that. But that's howit's done.

| have al so done cadaver work. The probl em -not
the problem The situation is that, unlike Elsie
W ddenson, today's environnent would not allow one to
chem cally digest the infant body, so we have done that
in about 30--nore or less 30--these are all preterm
infants, and we did that by a technique call ed neutron
activation analysis where we do a nuclear, chenical --

nucl ear chem stry techni que where you nmeasure cal ci um



phosphor ous, sodium chlorine, phosphorous, manganese and
magnesi um and pot assi um

And so if | look at the BMC bone versus fat, and
if I look at the other ones and make sonme nodel --1 have
to nmake sonme nodeling assunptions now about how nuch
sodiumis in the water, extracellular water and so forth,
but they conme out pretty well, with the 5 percent kind of
accuraci es.

DR. THUREEN: In the past several years, it's
been recomended that at different centers, even if you
have the same type of nmachine, you should do your own
phantoms. Do you think there's enough phantom data out
there now that that doesn't need to be done? O if
you're going to do a nulti-center study, do you think
t hat needs to be done?

DR. ELLIS: Well, for the multi-center study,
there should be at |east a comon phantom that is going
around to all those sites. One, to do the initial
calibration to be certain everybody is within reason of
t he nunmbers, and then continue on throughout going for
the study. That's typically what we do in all studies at
all ages, whether it's infants, children, or adults.
That's what we do these days. For nmulti-site studies,
there's a common set of phantons that go around all the
tinme.

DR. GARZA: Dr. Stallings?



DR. STALLINGS: 1'm one of those other six
people in the world that's got the TOBEC, so | agree
t hose, you know, have trenendous advantages. But | don't
think that we would be able to use them So | think, you
know, bringing us to issue with DXA and how we coul d use
it is an inportant question.

Lauri e asked one of the big questions that |I'm
al ways asked, which is about sedation, and | woul d agree
that, you know, natural sleep and that sort of thing and
working in the research setting.

The ot her question sonetines is: How many
i mges do you really have to take to get the one right?
| even noticed on your slide the hand is--

DR. ELLIS: The hand was a little off.

DR. STALLINGS: And | just spent |ast week
working with DXA and trying to figure out which one had
all the body parts there and m ni mal novenent.

But woul d you share with the group, you know,
how frequently do you need to do two scans or you get
hal fway through a scan and then you do it again to get a
good research quality measurenent?

DR. ELLIS: | would say it's definitely |ess
than 10 percent that we have to repeat the scans. |It's
l'i ke you say, there's a technician there. The imge is
bei ng acquired while the scan is being done, and you can

stop it immediately to start again, as you well know.



We have sone--we have | ooked at sonme scans where
the infant has noved, but we finish the scan and then
repeat the scan again and | ooked at those. It has a |ot
to do with what kind of novenent you have. As you well
know, you can--if the child's armis here--or say here
when it starts and here when it ends, you have a three-
arnmed child in the i mge you end up with, because it was
here the first time you scanned through and caught on the
second, on the |ower case.

We have found that if we have nmotion in this
direction, there tends to be a mniml effect because
you're not changi ng anything. You' re just noving the
slice over a little bit here. But it's when there's
novenment |ike this, a flapping of the arnms or kicking of
the legs, if they're doing that, we don't scan them W
stop. But that's usually what happens, they wake up or
sonmet hing. Less than 10 percent.

DR. GARZA: Any other questions?

[ No response. ]

DR. GARZA: | have two, Ken. How well described
are the specs of equi pnent that one would need to be able
to neasure infants reliably? 1|s there pretty nuch a
consensus on the quality of the equipnment, the DXA
equi pnment that woul d be needed?

DR. ELLIS: You'd have to have sonething that's

equi valent to what's called--there's basically two



manuf acturers in this country. One is Lunar, the other
one's Hol ogic. You have to have at |east the DPXL for
t he Lunar at | east the 4500A or Del phi A for the Hol ogi c.

We al ways use Hologic's, and, in fact, we, you
know, are constantly trying to inprove those nachi nes.

" mnot going to tell you they're perfect, but they're
the best thing we have. | think they could make them
better.

DR. GARZA: You al so indicated that individuals
or personnel had to be specialized or had to be highly
trained. How nuch training do individuals need to be
able to use this equipment reliably, or was the training
in reference to just training and dealing with pediatric
popul ati ons?

DR. ELLIS: It's nore dealing with the pediatric
popul ations. It's nore of that than it is sinply for
this, because once they understand--basically what you
want to do is you want to minimze notion and have them
in the right position and things like this. But it's
nore dealing with the pediatric population, dealing with
a child that may want to cry for 20 m nutes or something,
or a nother that could be apprehensi ve when she hears the
child crying. |It's nore that issue than it is anything
el se.

DR. GARZA: Dr. Stallings?



DR. STALLINGS: | just want to ask a little bit
what Bert was doing. |If we were doing such a study, a
mul ti-center study, what would your advice be about
centralized reading of the scans, the technician at the
instrument site?

DR. ELLIS: It is a good point. These days,
again, it is comopn practice nowto send all the scans to
a common central reading site because at |east what
happens there--well, I"mthinking nore of the adults. |If
there is any kind of bias--in adults you set regions of
interest. In the infants, it's a total body scan.
There's no region of interest set. So it's less of an
i ssue there.

But, again, the judgnment about good scans or bad
scans woul d cone from one source and not from different
sources. So it would be a reasonable thing to do.

DR. GARZA: Any other questions?

[ No response. ]

DR. GARZA: Thank you very nuch, Ken

DR. ELLIS: Sure.

DR. GARZA: Committee nenmbers and guest speakers
are invited next door for coffee. We' re going to break
ri ght now, instead of at 10:35 as on your schedule, so
that we don't break up the follow ng three presentations.
But | will ask everyone to try to get back here at about

10: 25, 15 minutes from now, SO we can assure that we



don't eat into any discussion tinme with either the
speakers or anyone el se.

Everyone else that is not a speaker or on the
committee is invited to the cafeteria. These are federal
rules. | didn't nake them

[ Laught er. ]

[ Recess. ]

DR. GARZA: The commttee is seated at the
table. 1If | can have our guests please take your seats,
we're ready to start.

Qur next speaker is Dr. Frongillo. Dr.
Frongillo is an associate professor in the Division of
Nutritional Sciences at Cornell University, and he's
going to give us an overview of the Wirld Health
Organi zation Gcowt h Reference Study that was referred to
a bit earlier by Dr. Chunl ea.

DR. FRONG LLO:  Good norning. I1'mgoing to
stand here in the mddle and use this archaic technol ogy.
It mght help if we could dimthe |lights up at the front
here a little bit.

These are sonme growth data froma single child,
and you can tell what country they're fromif you | ook at
the units of measurenent in pounds. And if we plot the
data, it's actually nore interesting to ook at. W see
a trend |like we expect. But to try to really discern

anyt hi ng about what the pattern is, it's helpful to



conpare it to sonething. And so this is a graph--this is
the old U.S. reference, the 1978 reference, and this is
the sanme child. And you can see this graph on the left,
the child started off at the bottom of the distribution
and then seenmed to clinb into the chart a bit, and then
at about four nonths or so started to really--three to
four months in there, started to really--its trajectory
is now falling well below the chart. And eventually by--
this is about two years where you see it cones back onto
about the sanme percentile where it originally started.

Thi s di screpancy that we see is either telling
us sonmet hing about this particular child or it's telling
us sonet hing about the reference.

Well, it turns out it's telling us sonething
about the reference because that's a breast-fed child.
And if we ook at a data set, this is a conparison that
the WHO i nfant growt h--an anal ysis that was done in the
early 1990s, and what it shows is that, if you | ook on
the left here, this is for boys, this is weight in
kil ograns and age going up to 12 nonths. And the dotted
line to the 1978 U. S. reference which was adopted about
that time, just after that by WHO, is the international
reference. And the breast-fed data set, these are
i nfants who were exclusively breast-fed for four nonths

and then continued breast feeding through the first year.



And you can see again that about four nonths you
start to see the solid curves deviating fromthe dotted
lines, which is the same pattern that we just saw. And
so this is showing that in a sanple of about 426, | think
it was, infants epidem ologically what we just saw in
t hat i ndividual child.

And a simlar pattern was seen for girls. W
can anplify this in a way by--what |'ve done is just
sinply take the current reference, the current
international reference, the 1978 reference, and that's
what would be at zero. So if these children were grow ng
exactly like the reference, there'd be a horizontal |ine
right at zero here. But what we can see is that this
breast-fed set seened to grow, if anything, a little bit
faster at first, and then by the end of the first year
had i ncreased their weight substantially |ess than the
U.S. set.

In fact, if we calculated the difference in
rates for these two groups fromzero to 12 nonths, it's
about 2.7 grans per day. So this is sonmething to keep in
m nd for later when we're thinking about how big our
meani ngful difference is.

The difference from about one nonth, which is at
the top there, fromthe maxinumto the mninumat 11

nont hs i s about five grans per day.



So that was for weight. |If we calculate a z-
score--and we'll have--1"Il put this up here because
we're going to hear about z-scores at various points. A
z-score is where we take a particul ar nmeasurenent for a
child and conpare it to a reference nedi an, whatever the
reference is, and then divide it by a reference standard
deviation. So the graph |I just showed you just showed
t he nunerator there, but for a z-score we also divide by
t he standard deviation. And the reason we do that is
because then it's easy to imagine that the growth of a,
quote, normal popul ation would fall between about m nus
two and plus two z-scores. About 95 percent of the
di stribution would fall there.

So if we |ook at z-scores for this breast-fed
set, then what we saw was that, regardless of the index
t hat was used, whether it was |ength-for-age, which are
the triangles, which is the curve near the bottom
whet her it was weight-for-age, which is the circles, or
wei ght-for-length, which is the squares, we saw a very
simlar pattern with this breast-fed set in conparison to
what was then the U. S. and international reference.

So this discrepancy, along with other
information that was obtained during the review that the
| nfant Subcomm ttee made during the early 1990s | eadi ng
up to the WHO publication in 1995 of the uses and

interpretation of anthroponmetry, the recomrendati on was



made that consideration should be given to making a new
international growth reference.

The justification for having an international
reference is, first of all, that it allows cross-national
conparisons to be nade that otherw se couldn't be made;
and since there's been an international reference since
the late 1970s, it's allowed us to do sonme things in a
conparative way globally that we weren't able to do
before. For exanple, this is a graph froma WHO
publication that was in the bulletin of the WHO show ng
that the trends that have occurred from 1980 to about now
so that we could actually look at the progress in Africa
on the left, the very rapid progress that occurred in
Asia. This is in percentage--the percent of the
popul ation that's stunted--and the rapid progress that
was made in Latin Anerica and the Cari bbean region.

This kind of conparison has been nmade possible
because there is a common reference being used throughout
the worl d.

In addition, we know that it's very expensive to
make | ocal references, and also that in devel oping
countries where there's still a very strong cyclical
trend in gromth, if a local reference were made, it would
have to be revised very quickly because of changes that

are occurring.



The justification for having an international
reference goes back to work that was done in the early
1970s. This is a well-known graph froma well -known
paper, in "74 1 think it was, show ng that these curves
right here were all curves of high SES children in well-
of f countries, whereas the ones that were down here were
children in devel opi ng countries that were not so well
off. And so the fact that these were all so cl ose
t oget her neant that growth roughly from one place to
anot her where children are growing in conditions that are
favorable to growth tends to be roughly about the sane.

Some work that the WHO has done with a cross-
national data set collected by the Human Reproductive
Program recently shows that--this is for girls--across a
nunmber of different countries, these are children who
were reasonably well off SES, not necessarily the highest
SES, showed basically that, with the exception of this
| omwer curve, which is in China, that these other curves
all pretty nmuch are very close together. Again, giving
nore recent evidence of the idea that it was reasonabl e
to make an international reference where data from
nmul tiple countries could be conbi ned.

So let nme tell you, then, a little about the
effort that's underway in the Miulti-center Growth

Ref erence St udy.



First of all, I wanted to point out that a
reference--the idea of a reference is that it's a too
for providing a common basis for the purposes of
conparison. So we're interested in references because it
all ows us to conpare as opposed to a standard which then
invol ves a judgnment. So here we're tal king about nmaking
a reference, and during the early 1990s, both the U. S.,
in preparation for the revision of the U S. reference,
and al so WHO exam ned the current reference which was
bei ng used in both the U.S. and internationally. And the
sanpl e that had been used for the early infancy
especially was from Fels, which was one particul ar pl ace
in Chio. The nmeasurenments were taken every three nonths,
and in the very early period we mght wish for nore than
t hat .

There were very few infants that were breast-fed
for an extended period of tinme, and at the time that this
reference was made, there sinply wasn't the technology to
do curve-fitting that we now have.

So those reasons, plus the main factor that the
breast-fed infants seenmed to grow differently than
infants who were not necessarily breast-fed according to
feedi ng recomendati ons, drove the decision to nake a new
reference.

At the time the WHO feeding recommendati on was

that infants should be breast-fed exclusively frombirth



up to about four to six nonths, and then after that they
shoul d continue to be breast-fed for up to two years or
beyond. You may know that WHO recently--1 guess about a
year and a half ago--revised this to be frombirth to
about six nmonths for exclusive breast feeding.

So the objective of the Miulti-center G owth
Ref erence Study that WHO is doing is to build a set of
growt h curves for all children under age 5 years to be
adopted as a new international reference for assessing
the growmth and nutritional status at both the popul ation
and individual |evel.

When this effort was started, it was clear that
there were a couple of conceptual issues that needed to
be thought through. One was that sonme references have
been constructed, especially, for exanple, in the U S. or
in England, to take two exanples, have been constructed
to be descriptive references, nmeaning that they were
i ntended to describe the growth of the population at a
particul ar tine.

This is different than what's going on in the
Growt h Reference Study, the WHO Multi-center Growth
Ref erence Study, which we can think of as perhaps a
prescriptive reference, neaning that it's neant to be a
reference that depicts the growth of infants who were fed
according to current recomendations for how children

shoul d be cared for during infancy.



The other issue had to do with maxi mal growth
versus optimal growth. 1In the past, we' ve had a tendency
to think that maximl growth and optiml growth are the
sane thing. The graphs |I just showed you indicate that
when infants are breast-fed, at |east during the first
year, and perhaps into part of the second year, they are
not the maxi num size they would be if they were breast-
fed, but we think that because they're fed foll ow ng
feedi ng recommendati ons that that corresponds to optinal
gr owt h.

So the design of the study involves nultiple
geographically diverse sites. There's a | ongitudinal
conponent which goes fromzero to 24 nonths. And each
site was asked to recruit about 300 infants per site in
t he hopes that at |east 70 would be avail able for
inclusion in the final reference. W've actually done
better than that because the conpliance with the feeding
recommendati ons by the nothers and infants has been much
hi gher than the 25 percent that we feared m ght be there.
So we've actually ended up with quite a bit nmore than 70
percent. And then very frequent neasurenents, |'I|l show
in a mnute, and then there's a cross-sectional conponent
whi ch overl aps the | ongitudi nal conmponent. It starts at
18 nonths, goes up to 71 nonths, past 5 years, to nmake
sure we have enough data on the right-hand side to be

able to characterize growth well up to at |east 5 years.



And sites were asked to recruit about 1,400 per site,
whi ch, again, would give a m ninmm at each age of about
70.

I n the | ongitudinal conponent, which is a very
demandi ng part of this study, neasures of weight, |ength,
and head circunference are collected frequently during
the time. At birth, there's one visit, of course, and
then in nmonths 1 to 2 they're biweekly. So there's four
visits there. In nmonths 3 to 12, measurenments are
mont hly, so there's 10 visits for that. And then in
roughly the second year, they're binonthly, which is six
visits during that tine. And then arm circunference and
skinfold neasurenments are also taken in the sanme
schedul e, starting at 3 nonths, as in the other
measur enent s.

Now, the way the study was constructed, there
were a set of criteria at the population |level and then a
set of criteria at the individual level. So at the
popul ation level, the idea was to find popul ati ons of
i nfants who did not have soci oeconom c constraints on
growt h, where nobility would be low so that they could be
foll owed, where at |east 20 percent were willing and able
to follow the WHO feedi ngs recommendati ons, with support,
so there had to be existence of or at least the ability
to build breast-feeding support systens; and then there

had to be | ocal presence of collaborative institutions



who were capable of carrying out this kind of exacting
wor K.

Then at the individual |evel, individual
criteria were set that there was an absence of health,
envi ronnental, econom c constraints on growth; the nother
was willing to follow the WHO feedi ng reconmendati ons;
that the nother was a non-snoker; that gestational age
woul d be at term which we defined to be 37 to 42 weeks;
and that the infants woul dn't have any severe ill nesses
t hat woul d be expected to affect growth.

The protocol for the study site selection then
applied to subpopul ations the fact that soci oeconomn c
status did not constrain growth, it was |low altitude, |ow
mobility, the mnimmof the 20 percent, existence of
br east - f eedi ng support systens, the local institutions.
We | ooked at the rate of hospital deliveries because we
had to know that there were enough infants bei ng produced
qui ckly enough that they could be enrolled in the study
so we could get the study done sonmetinme in our l|ifetineg;
that there would be sufficient nunbers of eligible birth;
and that it was feasible within those |ocations.

In sonme places, for exanple, in a really huge
city of 10 mllion, it's just not feasible to do a study
like this. The logistics are too difficult.

The Steering Conmttee al so considered sone

ot her factors in its thinking about in | ooking at nmean



birth weights, maternal heights, conplenentary feeding
practices, health-related behaviors, and the existence of
environnental hazards. The Steering Commttee | ooked at
geographic distribution. 1It's a global reference, so WHO
tried very hard to have geographic representation

t hr oughout the world, and funding issues, because it's
expensive to do this kind of study and we had to think
about where the funding would come from and how t hat
coul d be arranged.

The protocol was devel oped by this set of
characters here. The main reason | put it up here is to
show you that it's a nmultidisciplinary set of people
representing a diversity of backgrounds and institutional
relati onships. So this group put together the protocol
roughly in the "95, "96 tinme frame. And then the study
is being run now with an advisory group: Caneron
Chum ea, Tim Cole, myself; Ray Martorell is the Chair of
this group; John Van den Broeck, who recently noved to
South Africa; senior scientists representing CDC and
UNI CEF, previously was Roger Shrinpton in UN CEF;, and
t hen WHO, the day-to-day work gets done at the sites and
at WHO Secretariat. Mercedes de Onez coordinates all of
this with her staff there. A very dedicated group of
peopl e.

The sites that have been selected are the

following: in Pelotas, Brazil, in the south part of



Brazil near the coast; Victoria is the Pl with Cora Post;
in Oslo, Norway; in the U S. at Davis; in Miscat, Oman;
in Accra, Ghana, the capital of Ghana; and in New Del hi
India. These are the six sites. Each of these sites
represents very differing and very |l arge chall enges to
carrying out this study. And it couldn't be done w thout
the comm tnment of the teans there who are doing the work
on the ground.

The Steering Conmttee is chaired by Cutberto
Garza representing UNU. Data nanagenent is done by | ocal
data entry and checking at the local, each site, and then
the data are shipped to the WHO Human Repr oducti ve
Program They have extensive experience in handling
| arge, nulti-country data sets, and they've done a
fantastic job in coordinating all of this and in hel ping
to ensure data quality.

The deci sions and informati on about the study,
there was a working group on the growth reference
protocol. W have Steering Commttee and Advi sory
Comm ttee neetings periodically, other neetings.
Particul ar tasks are handl ed by other neetings. W do a
| ot through electronic mail. Various site visits are
made, were nmade before the study started in preparatory
wor k and are nmade throughout the study, and rapid surveys

were done at the beginning to get information that was



needed to actually do the planning for the data
collection in the particul ar sites.

To give you an idea of what's involved, | just
made a |ist here of sort of the docunentation that's been
produced, which will give you a feel for what was
necessary to carry this off at the |level of scientific
quality that was being strived for. The protocol was
devel oped, a neasurenent of standardization protocol was
devel oped. A manual of operations, a generic manual of
operati ons was produced, and each site had to adapt that
for its particular |ocation.

There was a protocol for the 12-nonth visit. A
special effort was nmade throughout this study on the
epi dem ol ogi cal quality of the study to follow al
infants. Even if nothers wanted to drop out or weren't
conplying, an effort was nmade to follow them as nuch as
possi bl e so we coul d keep neasurenents for every infant
even if they weren't exactly follow ng the feeding
reconmendati ons.

In particular, we had an effort made that at 12
nmont hs we could go out and get at | east some neasurenents
on all those who were not willing to continue.

There were guidelines for conplenentary feeding.
A protocol was devel oped for assessing diet, for the
cross-sectional study, for data managenent, and then

guestionnaires were produced for both the |ongitudinal



and the cross-sectional study. And if any of you have
been involved in questionnaire production, you can

I magi ne what those neetings were |like as people argued
about the exact wording of every question and every
answer .

So that's an overview of the study. Basically
where we are now is that the last site--the sites have
been sel ected over time. Sone were able to start earlier
than others. Some had technical chall enges that took
| onger than others. So in the next few nonths we'll be
finished with data collection. There's a neeting com ng
up to ook at and try to decide on the final nethodol ogy
for analysis. Sonme prelimnary work is underway. So
this will be proceeding, and we're tal king about having a
reference be available in the 2005 year.

There's a lot of work that needs to be done in
order to prepare for not just producing the reference but
preparing for howit will be depicted and how it will be
used and testing that will have to be done with the
reference under the auspices of WHO.

DR. GARZA: W have about five mnutes left for
guestions. We m ght be able to go over.

Dr. Stallings?

DR. STALLINGS: Well, one, to conplinent the
group. This is an extraordinary effort and an

extraordi nary study. But to cut to the chase, do you



think that we will see this used in the U S as the
growt h standard for infancy through 5 years or even

i nfancy through 3 years with what we think of now as our
traditional infant chart? So |I'd be interested in your
opi nion and certainly in relation to what we're here for,
which is to start to understand the best conparison group
for children in the U S. who are taking infant formula.

DR. FRONG LLO:  Okay. Well, | think 1"l
probably not try to answer your question so directly.

Let me just say that | think the advantages of this
reference will be that it's |longitudinal, that the

| ongi tudinal data in the first couple of years will have
the ability to |l ook at--to have a reference, a velocity
reference, and so a judgnment wll have to be nade whet her
that's better than, for exanple, the Iowa/Fels data that
are avail abl e.

The second thing is that we know that infants
who are fed following the breast-feeding recomendati ons
will show a different pattern of growth than fornul a-fed
infants. So to the extent to which it's seen as
desirable to have a reference which fits that growth
pattern for infants who are being breast-fed, then I
think that would certainly be the advantage of the new

ref erence.



DR. GARZA: It may be useful to describe the
references that are going to be available. Is it just
wei ght and length, or are there others?

DR. FRONGI LLO Well, those reference data wl
be available for all of the measures that | showed, so we
wi Il have data on weight and | ength, head circunference,
arm ci rcunference, and skinfol ds.

DR. GARZA: Any ot her questions?

DR. THUREEN: \Why did you choose to include
ski nfold measurenents, and what kind of information did
you hope to get fromthat?

DR. FRONG LLO:  Well, | think that there was a
debat e about, you know, the inportance of this and when
it should be started, and | think the [ack of reference
data on skinfolds was very conpelling and it was thought
that, given the potential useful ness of that information
in the future, that while a study of this effort was--
while this |large effort was being made, it would be
i nportant to have that kind of information avail abl e.

DR. GARZA: Dr. Baker?

DR. BAKER: | have a question about the
prescriptive nature of this. |If you're going to do a
study like this using a prescription, it assunmes the
prescription is right. It also assunes that it also

woul d change, presumably, if the prescription changed.



Now, the WHO has changed it since this study was
done. Does that nmake a difference?

DR. FRONG LLO.  Well, certainly we thought about
this a lot during the time in which the study was being
pl anned. | don't think anyone i magi ned that the basic
recommendati on about breast feeding and conpl enentary
feeding is going to change appreciably, and at | east not
for quite sone tine.

Now, if it does, one of the things we wanted to
do and part of the reason for the intensive foll ow up
even for infants who didn't exactly follow the current
feedi ng recommendation was that it allows us to have the
information available so that if 15 years from now we
have new know edge and decide that sone slight revision
of the feeding recommendation is made, anybody who's ever
t hought about changing the feeding recommendati on wi ||
run after that possibility.

But, anyway, if anybody gets brave enough to try
to do that, we will have the information avail able from
the cohorts in the six sites so that one could

concei vably reconstruct the reference to conformwth

t hat .

DR. GARZA: Yes?

DR. DOWNER: Have you deci ded exactly which tool
you will be using to do the skinfold nmeasures? And ny

second question is: Because what we consi der SES for



different world populations differ so wi dely, how are you
going to decide on what to use in this study?

DR. FRONG LLO:  Okay. The skinfolds, which
tool, do you nean which skinfold caliper? Basically I
t hi nk--and Canmeron can conment on this because he's the
expert here. But ny experience is that it's not the
cal i per that nakes nuch--any difference at all in the
measurenent. It's the quality of the enunerator and
their training in using the instrument. So that's not
goi ng to make any difference.

DR. DOWNER: What instrument have you pl anned on
usi ng?

DR. FRONG LLO:  The instrunent we are using is--
what is the instrument we're using? Holtain, right.

Ckay.

And the second question? |'msorry.

DR. DOWNER: The SES.

DR. FRONG LLO. Onh, the SES. 1In each site, a
survey was done before the study began, the nmain study
began, to actually look at the relationship between
soci oeconom ¢ status and growth so that we coul d devel op
in each site exactly what the criteria needed to be from
a soci oeconon ¢ standpoint in order to ensure that the
popul ati on of infants selected was at high enough SES to
not constrain growh. So that was done separately in

each of the sites, and sonme of us traveled around to



different sites to help themactually carry that out.
And you're right, in each site different criteria were
needed because the conditions were different.

DR. GARZA: Any other questions?

[ No response. ]

DR. GARZA: All right. Thank you very nuch.

We' Il nmove on then to Dr. Larry G unmmer- Strawn,
who is the branch chief of the Maternal and Child
Nutrition Branch at CDC, and he wll tell us about the
NCHS/ CDC's growt h charts.

DR. GRUMMER- STRAWN: Good norning. |If we can
figure out howto forward this? Which one? Just here?
Ckay. Thank you.

This norning | want to give kind of an overview
of the new growth charts and contrast themto the old
NCHS growth charts. [I'mgoing to start off with kind of
a historical perspective. 1'msure many of you know the
hi story but to kind of just set a context for all of us,
do sone conparisons of differences and simlarities
bet ween the old and the new, and then go into sone of the
differences a little bit nore explicitly, and then
finally end with some anal ytic issues that the charts
pose for us.

The original NCHS charts were released in 1977.

Those charts were only percentile curves. They were



publ i shed by Ham Il, et al., really becane the standard
of reference for all U S. infants.

Subsequent to that, there was a normalization of
t hose curves at CDC. Those were actually published in
1987, but were actually available for use | ong before
that. So people who were interested in normalized curves
had access to themearlier. And, finally, the WHO
adopted those curves as being the international
reference, really referring to the normalized curves.

The adoption by WHO actually cane prior to the
publication of the nornmalized curves.

The reason that | point this out is that those
curves never becanme one and the sanme. The percentile
curves never matched with the normalized curves, and so
soneone who was using clinical charts that actually saw
t he graphs in front of them was not necessarily using the
same cut-off points as soneone who was using conputer
software or m ght be analyzing data sets. They were very
simlar to one another. They were analyzed off of the
sane data, but were slightly different from each ot her
And then, finally, in May of 2000, CDC rel eased a
revision to these charts.

Now, at the time that the original charts were
created, NCHS was a separate agency, and so they were
referred to as the NCHS G owth Reference. Wen people

tal ked about the nornmalized curves and put themin an



i nternational context, they m ght have referred to the
NCHS/ CDC/ WHO because of the separate role each of those
agenci es pl ayed.

Subsequent to 1977, NCHS was actually
i ncorporated into CDC, and so the new charts are referred
to as CDC charts. That does not nean that NCHS was not
an active player. They actually were the progenitors
that nmoved the new charts forward. But it was in a
| arger context of CDC, and other parts of CDC were also
i nvol ved.

So what are sone of the simlarities? First of
all, both sets of charts are | ooking at the sane
i ndicators. We have wei ght-for-age, |ength-for-age,
wei ght-for-1ength and head circunference-for age. Both
sets are sex-specific. In neither case did we have any
separation according to the parental anthroponetry, race,
ethnicity, infant feeding node, different things that
m ght inpact on the growth of the infants.

Ed just described for us kind of the difference
bet ween the idea of a reference and a standard or a
descriptive reference and a prescriptive reference.
These clearly are references, not standards. The only
ki nd of movenent toward a standard is that very low birth
wei ght infants, that is, less than 1,500 granms, were not

included in the new charts, the CDC 2000 charts.



These charts reflect attained size, not
incremental growth, and in both cases, we have
accessibility of percentile scores and z-scores. [In the
new charts, the z-scores are one and the sane.

The differences between the old and the new are,
first of all, that in the 2000 charts, the data for
infants are now nationally representative. These
represent a broader spectrum of race and ethnicity across
the United States, a broader spectrum of socioeconom c
status, and there's an increased representation of breast
feeding in the charts. That doesn't nean that they are
primarily breast-fed children, but there's a m xture of
formul a-fed and breast-fed children.

The 2000 charts are based on a pooling of
several data sets com ng together, whereas the 1977 NCHS
charts were all based on the Fels data set.

There were sone m nor changes to the snoothing
techni ques, which I will nention briefly. As | said, the
z-scores now are one and the sanme as the percentiles.
There's a one-to-one match on those, so it doesn't matter
whet her you use conputer software or you're using printed
charts. You're going to be |ooking at the exact sane
cutoffs.

Anot her mnor difference is that the | ength now
extends down to 45 centineters rather than 49 centineters

when we' re | ooking at weight-for-1ength, and when ow have



on the clinical charts the accessibility of 3rd and 97th
centiles. OF course, based on normalized curves, you can
get any kind of centile that you're interested in, but
the difference is that the clinical charts that are
produced actually do extend out to the 3rd and 97th
percentiles, and the snmoothing-out rhythmis
intentionally extended out to those centiles to make sure
that we're incorporating the original data out that far.
And, finally, as | nentioned before, very low birth
wei ght infants are excl uded.

So what are the data sources? Well, in 1977,
|"m sure you're all famliar with the Fels Research
I nstitute study. It was done in Yellow Springs, Ohio,
primarily represented Caucasi an, m ddle-class famlies.
And while not exclusively formula-fed, this group is
considered to be alnost all formula-fed infants.

There was a |ongitudinal followup study. The
children were followed frombirth, 1 nonth, 3 nonths, 6
nmont hs, and at three-nonth intervals after that, but
we're focusing on the first 6 nonths today. The data
were collected between 1929 and 1975, and there were a
total of 867 infants.

Now, the data for the CDC 2000 curves, as |
said, represents a nunber of different data sources.
What |'ve put up here is a graphic show ng you how at

different ages, different data sets conme in. |'m going



to tal k about kind of these different data sets at
di fferent points.

The primary data source is the NHANES |11 data
here when we're tal king about children birth to 6 nonths
of age.

Now, this is represented by the long line here
in light blue. The NHANES IIl was the only data set for
which we had nationally representative data prior to 6
nont hs of age. Starting at 6 nonths, the NHANES Il data
were al so avail able, and starting at 12 nonths t he NHANES
| data were al so avail abl e.

Now, the reason that these are inportant for us
today is that because we're snmpothing these curves across
age, the influence of those older data sets does cone in
at 6 nonths of age and at 12 nonths of age. The
smoot hing is across all ages, and so the curves below 6
nmont hs are al so affected by those other data.

However, the NHANES Il1 data started at 2 nonths
of age, and anong 2-nonth-olds, it was a fairly small
sanple size. |In order to extend these curves down to
birth, we had to | ook to other data sets. And in each
case, whether we're tal king about head circunference-for-
age, length-for-age, weight-for-age, weight-for-1|ength,
in each case we have to turn to different data sources.

" mgoing to start in the mddle here to talk

about in the weight-for-age. |In this case, it was fairly



straightforward to use a birth point comng fromthe
national birth certificates. W had all of the birth
certificates during the years that the children in these
NHANES surveys had been born and had the birth weights
avai l able on all of those. So it's a huge sanple size, a
very precise point that is truly not only nationally
representative but a census of all births in the United
States. And so in creating the curves, we were able to
connect that particular point, actually anchored the
curves to that point, and then snmoothed it with the data
starting at 2 nonths of age fromthe NHANES.

However, we don't have national data on any of
the other indicators, head circunference or length. Wth
regard to length, we did find that there were two states
that routinely collect length data at birth in a
representative fashion. W analyzed the data in those
states for their birth weights against the national birth
wei ght distribution and found that they were quite
representative--those states were M ssouri and W sconsi n-
-and felt that because the birth weight distribution
mat ched t he national distribution, we could expect that
t hey should represent the national birth I ength
di stribution, even though we do not have data on the
national birth | ength.

So when we | ooked at the weight-for-Iength

curves, those are based on connecting the dots between



the M ssouri and W sconsin data on weight-for-1length
versus the NHANES |11 data weight-for-1length, and those
curves were connected together

Initially, we intended to do the exact sane
thing with length-for-age, use only the data from
M ssouri and W sconsin to connect these curves across age
and with the NHANES Il data. W did that in our first
pass but anal yzed--as we were evaluating the curves
agai nst alternative data sets, we found that we were
conpari ng agai nst the Chicago data set, the WHO pool ed
data set that Ed just described for us, as well as sone
of CDC s surveillance data, and found a conmmon pattern in
all three of those that the curvature between birth and 6
nont hs did not match what we found in external data sets
and felt that this was partly an artifact of the fact
that we only had about 35 infants fromthe NHANES I I
data that clearly were not matching the normal pattern of
growth. And so the curves were being pulled in the
direction of those NHANES IIl data froma very small
sanpl e si ze.

So what we opted to do was to choose an
addi tional data set to add in here between just beyond
birth--these were not birth points, but at the first
visit to a clinic--up through 5 nonths of age fromthe

CDC' s Pediatric Nutrition Surveillance System



These are data on | owinconme infants. However
we didn't use a representative sanple of |owincone
infants. Instead, what we did is we chose clinics that
mat ched the national distribution in terns of their mean,
st andard devi ation, and skewness at each age frombirth--
from 3 nonths of age through 11 nonths of age conpared to
the NHANES I11 data. So we were pulling out clinics that
the children in that clinic happened to | ook exactly |ike
t he national distribution and chose those clinics and
assumed that they would al so | ook Iike the national
di stribution would have | ooked between birth and 3
nont hs, and then added those data to the curves here and
connected using the M ssouri and W sconsin data, the CDC
nutrition surveillance data, as well as the NHANES |11
and continued the curves using that.

Finally, for head circunference, we had no
national data, and we returned once again to the Fels
Institute data for the head circunference at birth point
and, again, connected that with the NHANES I11| dat a.

So you see the picture here is one of bringing
together nultiple data sets. W had a nunber of
conparisons to try and make sure that these were valid
conparisons to make, but it certainly |eaves us with a
difficulty using nultiple data.

So what are sone of the other differences?

First, with regard to the snoothing, the old curves were



snmoot hed with cubic splines, with knots at birth, 6
nmont hs, and 18 nonths, for those of you who work on these
statistical arenas. \What that neant for us was that
there were six independent paraneters that characterized
growt h between birth and 3 years of age.

In the CDC 2000, a conpletely different approach
to snoot hi ng was applied. Here we used fractional
pol ynom al s that had been used previously in other growth
studies, primarily used in the Fels data as well as sone
Canadi an data. And so they had kind of been proven
met hodol ogi es for assessing growth during the first three
years of life. However, there were a smaller nunber of
paranmeters that described growh, really just three
i ndependent parameters--roughly three, because there were
sone other things that were done to the curves to get
themto fit.

Finally, on weight-for-length, there were no set
nodel s, and so we used a 5th degree polynomal to
maxi mze the flexibility of the curves there.

| mentioned before that in 1977 the standard
devi ati ons were estimted as a separate path and created
a separate set of curves. In that case, we had two
different standard deviations. There was a standard
devi ati on above the nedian and a standard devi ation bel ow
the median. And so if you think about kind of plotting

t he standard deviation as it goes across the curve, it



was a | ow standard deviation that instantaneously at the
medi an rose to a higher |evel.

We cal cul ated these scores in the normal way,
taking the neasure m nus the nedian divided by the
standard devi ati on.

In the CDC 2000, this kind of inmmedi ate change
in the standard deviation at the nedian was thought to
not be desirable, and so instead we had a nore conti nuous
change in the standard deviation. |In this case, we
transforned the data with a Box-Cox transformation, a
power transformation. People understand how you take the
| og transformati on of a data set or a square root
transformati on. The Box-Cox is a continuous set of
transformati ons that you can then choose a paraneter to
say how nuch you want to transformthat data to make it
symmetrical. And then once it is symetrical, you can
fit paraneters to normalize that curve.

Sonme ot her differences, clearly this group woul d
be interested in the differences between the infant
feeding in the groups. As | nentioned before, the old
charts were virtually all fornula-fed infants. The
quality of the infant fornula across that time, of
course, has changed, so it is a m xture of a nunber of
di fferent kinds of feeding across those year '29 through

' 75.



In the CDC 2000, we have a m xture of breast
feeding and fornula feeding, but it still is primarily a
formul a-fed group. At 2 nonths of age, about half were
formul a-fed, half breast-fed, but by 6 nonths of age that
was down to 28 percent currently being breast-fed. And
we're not tal king about exclusive breast feeding. As you
can see, the exclusive breast-feeding rates are much
| ower than that. Down to |less than 10 percent by 6
nont hs of age were exclusively breast-fed.

If | can just take a couple of m nutes to show
you a conparison between the old and the new curves with
regard to breast feeding, and we'll stop there, Ed showed
a number of things as to how the old curves perforned
agai nst WHO pool ed breast-feeding data set. W did sone
addi ti onal conparisons seeing whether the new curves have
actually inproved that situation. So we've conpared the
WHO pool ed data set that cane together from six different
studi es of exclusively breast-fed children and pool ed
t hose data together. And instead of plotting the neans,
which is what Ed was showi ng us, here I'm going to show
t he percent bel ow the 10th percentile using the old
curves versus the new curves.

When we' re | ooking at weight-for-age, you can
see that there really has not been much of a change
between the old curves and the new curves. W have this

sane problemthat as children get older, we're going to



di agnose nore of them as being underweight. Just as Ed
was showi ng us that the nmeans go down, the percent that
would be lowis going to get higher. And we still have
that problemw th the new curves, that it is
consi der abl y--we woul d have consi derably nore ol der
children being considered underweight in this breast-fed
data set conpared to the younger chil dren.

However, with regard to height for age, we've
i mproved the situation sonmewhat. Wth the newer curves,
there still is a tendency toward increasing the
percent age that would be considered |low as we get to
ol der infants, but it's not as steep a trend as we had
with the ol der curves.

And, finally, with regard to weight-for-height,
whereas the old curves showed that same pattern of
worsening nutritional status over the first year of |ife,
on wei ght-for-height the new curves have pretty nuch
wi ped out that problem We see a nmuch flatter
di stribution across age.

" mgoing to skip over these because Ed is going
to come back to many of these points in his description
of the analytic issues.

Concl usion: The interpretation of the new
charts is really not widely different fromthe old

charts. We're still using the same kind of way of



t hi nki ng about growt h and the way we anal yze growth as
very simlar in the old curves to the new curves.

There are a nunber of enhancenents that argue
for changing over to the new curves. |'m not arguing
t hat we haven't made enough of a difference to adopt
t hese new curves. However, | do think that the WHO
reference that Ed has described would relate to a nore
substantive change in our interpretation of growth
paranmeters, and we really need to give nuch nore thought
to different ways of thinking about growth than we have
so far.

Thank you.

DR. GARZA: Thank you very nuch, Larry.

Any questions? Dr. Stallings?

DR. STALLINGS: | actually have a series of
questions, lots of things jotted down. One, also, thank
you and your team for doing this. It was a nmonunental
change to give us this fromthe clinical point of view
It's wonderful to have the charts revised.

In that | ast set of slides where you were
showi ng the I ess than 10th percentile, just so I'm
t hi nki ng about it correctly, the perfect outcome would be
10 percent would be I ess than the 10th percentile,
because if we were | ooking at a popul ati on study, would
you by definition expect 10 percent to be |less than the

10t h percentile?



DR. GRUMMER- STRAWN: Yes. Vhat |I'm nore
concerned about is the pattern of growth there than the
actual level. W're conparing curves that are based on
formul a-fed infants m xed with sone breast-fed infants
agai nst a group of breast-fed infants. And so | wouldn't
have been surprised if the |l evel was sonmewhat different
in a group of breast-fed children that m ght have | ess
mal nutrition than a general U. S. population. But |I would
expect the pattern should be representative of the
pattern of growth.

DR. STALLINGS: But, still, when I was | ooking
at it, when there was al nost zero |ess than the 10th
percentile, | saw that as unusual as when we have 20
percent |less than the 10th percentile, that that's sort
of the concept. |If we were getting--whatever right is,
but if we were getting it right, the popul ati on would go
al ong that.

Whil e we have all the experts in the room we've
heard three different people say three different things
about whether the Fels data included a | ot of breast
feeding or not. And before you guys |eave today or
tomorrow, |'d like that to be readdressed. You know, you
were very helpful in showing in your slide the percentage
of children who were breast-fed and then exclusive, and
so obviously it's not one nunber. \here you are at 2

weeks of age is different from6 nonths. But | think it



woul d be hel pful for the conmttee and for the FDA to
have an understandi ng of what we believe the Fels data
represented as exposure to breast feeding and what you
beli eve your 2000 charts represent. This is--

DR. GRUMMER- STRAWN: |'d like to have that, too,
because | certainly--

DR. STALLINGS: Okay. Well, then, you guys
aren't leaving until we get this right.

[ Laught er. ]

DR. STALLINGS: The other part of that is |
think getting a handle on that will be even nore
i nportant as the WHO new charts cone out and those data
are there.

My | ast question, which really is a question,
is: If I understand, then breast-fed babies grow faster
during the first 4 nonths of |life conpared to our usual
reference data and nore slowy between 4 and 6 nonths, if
we were to | ook at the zero to 6-nonth period that we're
really supposed to be focusing on.

DR. GRUMMER-STRAVWN: | think it's nore I|ike
around 3. |Is that about the peak? Three nonths of age.
So faster in the first 3 nonths of |life and slower after.

DR. STALLINGS: So that's part of the pattern
that we're trying to capture that has made i ndividuals
difficult to | ook at.

Thank you.



DR. GARZA: Any other questions?

[ No response. ]

DR. GARZA: | have two. In thinking through the
reasons why the WHO took nore frequent weight
measur enents, one of the principal things that drove that
was that very often the pattern of growth was used to
assess the nutritional managenent of infants, the first 3
to 6 nonths.

To what degree can the present reference between
used with that amount of detail, the first 3 to 6 nonths?
Were the snoothing techniques in your judgnment sufficient
to capture the differences in growth patterns that
G nanne just described? O did the smoothing elimnate
much of that?

DR. GRUMMER- STRAWN. First of all, you have the
whole difficulty of dealing with the cross-sectional data
as opposed to | ongitudi nal data.

DR. GARZA: | know. That was Part B to 1.

[ Laught er. ]

DR. GRUMMER- STRAWN: So all of those issues cone
in there. You have not a very large sanple size in that
age range, and so there is a fair anount of noise.

In addition to that, you're fitting basically a
t hree-paraneter nodel to the first three years of life.

That doesn't give you a whole | ot of degrees of freedom



toreally let that first few nonths take on a particular
shape.

That said, we did exam ne what the curves were
doing in that age range, and they | ooked |ike they fit
fairly well. But there's a |large anmount of noise in the
cross-sectional data that bounces from nonth to nonth,
and you | ook at the curves and say, you know, | think we
did the best we can given the data that we have.

So | don't want to blame the three-paraneter
nodel , but | would say that if one had better data and
wanted to capture really what is the pattern of growth in
the first year of life, | probably would not do the
smoothing in the way that it was done.

DR. GARZA: And the second, since you answered
Part B of 1, we've been asked to | ook at various control
groups, either historical or using specific references as
controls in clinical studies. You also nmake the
di stinction between standards and reference. To what
degree can, in fact, one use the present reference in
maki ng judgnments, value judgnments for clinical studies
and maki ng conpari sons between feedi ng groups that m ght
be placed on new fornulas and the current CDC reference?
Is it sufficiently robust to be used as a standard in
maki ng that clinical judgnent that control groups

normally play in clinical studies?



DR. GRUMVER- STRAWN: | think the question is one
of what do you want to conpare to. Wiat is right? In
conparing to these curves, you are inplicitly saying |I am
conparing this child s growth or this group of fornula-
fed infants' growth to the way children have grown in the
United States essentially over the last 10 years, maybe
15 years. Are you confortable with that kind of a
conpari son?

You woul d say based on fornula--in assessing a
formula, you are saying this particular fornula that we
are evaluating generates a pattern of growth simlar to
the way children grow in the United States, whether they
are formul a-fed or breast-fed, fed on all kinds of
different formulas, m xtures of solid feedings comng in
at various ages. If you are confortable with that kind
of a conparison, this fornmula produces a pattern of
gromh like children in the United States, |like a cross-
section of all the children in the United States, then I
say yes, this is a perfectly fine conparison to make.

If you want nore of a prescriptive statenent
that this formula produces a pattern of growh that is
the most healthy, | don't think that you can say that. |
don't think that we can infer that a cross-section of
infants fromthe United States with all of the variety of
primarily infant feeding patterns--there are also

varieties in terns of soci oeconom c status, the kinds of



conditions children are running up against. | think that
in terns of the inpact of those on these curves, those
are not as great. But the variation in feeding patterns,
| don't think that we can say that we have the best
pattern of growth here.

DR. GARZA: Any other questions?

[ No response. ]

DR. GARZA: Thank you agai n.

We'll nove on to the next paper. | don't think
Dr. Fonon needs an introduction. | can't think of a nore
seni or person in pediatric nutrition than Dr. Fonon, and
"' mvery pleased that he was able to join us today and
was willing to | eave | ovely Texas for Washington for this
pur pose, from one native Texan at |least. And he will be
addressing the lowa data and the |lowa/ Fel s growth dat a.

Thank you very nmuch for joining us, Dr. Fonon.

DR. FOMON: As the nost senior nenber of the
presenters, |I'd like to make a statenment for the
presenters that we were asked to prepare a 20-m nutes
presentation, and if we run over and get the zero sign at
15 m nutes, we're not very apol ogetic.

[ Laughter.]

DR. FOVMON: First | want to get out of the way
what are the |lowa data and what are the Fels data, and
then we can tal k about nore interesting things. The |owa

and the lowa Fels data, lowa Fels data is published by



Guo, et al. Terminfants measurenents all made with
hi ghly quality controlled efforts. Caucasi an, we were
able--and I will show you that--no, but it's in ny paper-
-that the length and wei ght of the Fels and the |owa
series were very simlar at three nonths, which gave us
some encouragenment in conbining them

| owa data. There are other lowa data, but |
wanted to first speak about 8 to 112 days. These were
all formula fed infants, 380 males, 340 femal es, and
nostly infants of upper socio status, but not necessarily
econom ¢, because they were nostly U personnel,
Uni versity of lowa faculty and students.

They were neasured within 4 days of 8, 14, 28,
42, 56, 84 and 112 days. No exceptions. And the age of
measur enent by interpolation or extrapolation was nade to
the target age. So we adjusted if a baby was neasured at
16 days. We used the 28, 16 and 8-day neasurenents to
conpute a 14-day neasurenent. It was fully | ongitudinal.
There is no one of those 380 males or 340 femal es who was
not nmeasured at every tinme. This is published, so you
can read about it in books.

Then we did al so measure a nunber of infants
from 112 to 196 days of age, and they were 165 nmles, 188
femal es, and there was a subsanple of these that were
also in the other group that | tal ked about. There were

63 mal es and 74 fenmal es who went from8 to 196 days. W



have many nore now, but it's too expensive to do the
anal ysi s.

The Fels data, there are a | ot of Fels data.

The Fels data that |1'mtal king about are the Fels data
that are included in the Guo, et al. paper, and that

i ncluded 240 mal es and 236 femal es, w de range of

soci oeconom ¢ status, few neasurenments during the first 3
mont hs. The target ages were 1, 3, 6, 9, 12, 18 and 24
nont hs. Most of the children were measured within 3
weeks of the target ages, and there were sone m ssed
points, and they arrived at these ages by mathematic
curve fitting. And there are other people who know a | ot
nore about that here than |I know.

So the lowa Fels data, we ignored the Fels data
during the first 3 nonths, so it doesn't matter whet her
they were breast fed or fornmula fed. There were, for the
first 3 nonths, just lowa data, 580 nal es and 562
femal es. The reason that's bigger than the nunbers |
showed you before was what | showed you before was
formula fed. W included breast fed in this, and I'1|
tell you why.

Then we used both Iowa and Fels data, having
established that the lowa Fels size at 3 nonths was very
simlar. W used both for 3 to 6 nonths of age, and then

we used only Fels data for 6 to 24 nonths of age.



So those are the lowa data and the lowa Fels
dat a.

The lowa data and the lowa Fels data and nost
ot her referenced data, except those for internationa
conpari sons, have been devel oped to detect abnormalities
of infants, of individual infants, and to detect
abnormalities of individual infants you have greatest
interest in the outlying centiles. The nore individuals
you have, the nore confidence you have in those outlying
centiles. What you want is early detection of growth
abnormalities. Gowth will not tell you whether a child
is normal or not, but it gives the nost inportant single
clue to telling you that that baby is one that needs
cl oser attention than the general garden variety baby.

And for that reason, weight gain is nore
i nportant than length gain, and that's because it gives
you this clue nuch earlier than change in length. |
think I have that on the next slide. And you need data
for at least the first 2 years. |owa data are only good,
up to at best, 196 days.

| have to go back, but I don't know how to do
that, so I'll tell you that--can you go back? Just go on
back.

The weight gain is nore inportant than length
gai n because as | said, weight gain gives you the clue

earlier. Length gain is very difficult to nmeasure



accurately enough to be useful for determ ning changes in
length the way it is done in hospitals, clinics and
doctors' offices. So length is not really a very

f easi bl e way, and noreover, there are very few instances
in which length gain will be abnornmal and wei ght gain
normal . So weight is the nost inportant thing.

Now, when you evaluate an infant fornula--we
didn't think about this until nuch after we published
nost of the Iowa growth data--you have different criteria
for what you need as reference data, and the
characteristics are it should be longitudinal. It's
difficult for nme to agree that you can use cross-
sectional data as a sensitive way of analyzing
| ongi tudinal data. |If you're doing an infant formula
study, you're exam ning how the infants grow over the
period of study. For that you need | ongitudi nal
reference data. It should be gender specific. | haven't
heard any argunment about that.

The study integral must include at |east part of
t he neonatal growth spurt, should include all of it or
nost of it. Neonatal growth spurt is from8 to 42, maybe
8 to 112 days of age. After 112 days of age growth rates
are substantially less, and we'll cone back to that. And
you need length data as well as wei ght data because it is
possi bl e that you would find--and I'Il give you an

exanple of this--a situation in which babies would grow



normal Iy in weight or maybe super normally in weight, and
the weight to | ength would be outside of what we see with
usual infant formula, suggesting that maybe this fornula
is not fully adequate.

The reference popul ation should be simlar to
the study core, and that's always going to be a problem
It will never be exactly like the study core, but the
question is, how close can you get and how cl ose do you
need to get?

| mssed the last one. |If | knew how to use
this, probably I'd know how to use ny canmera too.

[ Laught er.]

DR. FOVON: The duration of study should be at
| east 84 days. That's a new minimumlength. | made up
the old 3 nonths mnimum |l ength that's in the AAP report,
and | didn't have any good basis for that, but | think
t hat maybe you can agree to 84 days as well as you can
agree to sonme slightly Ionger figure, and we'll come back
to it.

| said this. The nost sensitive evaluation of
the | ongitudinal growh study of a cohort in the
| ongi tudi nal growth study requires |ongitudinal reference
data. | don't say that this is gospel. [It's just what |
believe. Gains in weight and length are nore rapid in

infant males than in infant femal es. The fornula may be



adequate for females but not for males. Nobody's arguing
about the gender anyway.

The study integral must include at |east part of
t he neonatal growth spurt. A fornula nay be adequate for
ol der infants but not for younger infants. The reason is
that during the period of nost rapid gromth the ratio of
specific nutrient to energy is highest, and if you get
beyond that period, the ratio of protein or calciumor
what ever to energy may be down at a lower level. So if
you start a study at 4 nonths and you get 4 or 5 nonths
of additional data, the fornmula may be fine, but it
doesn't tell you that it will be fine starting at 8 days
or at birth.

Here is an exanple. These are males, and this is
wei ght gain from8 to 56 days, and we did a study of a
relatively low protein diet based on isolated soy protein
with or without a nethionine supplenment. W were
interested in getting a fix on the requirenments for
sul phur containing am no acids. And with the nethionine
suppl ement the gain was 42.3 grans per day, and with no
nmet hi oni ne suppl enent it was 38.8 granms per day.
Conpared to the reference data, 8 to 56 days, this was
not significant and this was significant. From56 to 112
days there was no difference.

| wish | had 3 or 4 nore studies to denonstrate

this, but this suggests at |east that you need to have an



early portion where you have the maxi mum postnatal growth
included in your evaluation of a formula. You need data
on length as well as weight, and this was the best
exanple. | think if |I spent nore time | could find nore
exanpl es and then it would be nore convincing, but |
couldn't do that, because | had to work in nmy yard.

[ Laught er . ]

DR. FOMON: These are males and this is the BM,
and this is a lowprotein formula and this is the
reference. And at 8 days, when we enrolled them the
| ow-protein, the cohort receiving the lowprotein fornula
had a BM of 13. That was significantly |less than the
reference data. At 112 days the |l owprotein cohort had a
BM of 18.6 which was significantly greater than the
reference data. And all our data, including--if you
pardon ny expression--skinfolds, indicated that these
babi es were fat. And what we speculate is that they
wer e--and they took nore volume. We, in all our studies,
record how much the babies eat. W weigh the bottles in
and the bottles out, and they took nore energy in and
t hey gai ned nore wei ght, and we specul ated that they ate
nore because of the |ow protein content. They were
eating--1 don't know how they knew how to do it--but they
were eating nmore to nmake up for the | ow protein
concentration in the diet. They got enough protein.

They grew normally in |ength.



The study cohort nust be simlar to the
reference cohort. They should be healthy, that is they
shoul dn't include babies with illness. They should be
termif what you want to know is, is your fornula going
to be adequate for terminfants. You don't want to
increase the noise in your experinent by adding preterm
infants. And then the question of ethnicity, terribly
i mportant in international studies, may not be so
important in the United States where you're conparing
what seens to be simlar groups, but that's a question
t hat needs to be carefully exam ned for each study.

So the duration of study should be at |east 84
days. | think that 8 to 112 days, which is why our data
are nostly 8 to 112 days, or 14 to 112 days, al nost as
good | think. At 8 days, there are great advantages of 8
days. Most formul a-fed babi es have regained their birth
wei ght. You can get a really good neasurenent of |ength
at 8 days. You're not there to get it when the baby is
born, and even if you are there, the hardest tinme to get
an accurate nmeasurenent on a baby is at birth. Howard
Meredi th, many years ago, showed ne sone publications on
how very hard it was to get an adequate |ength at birth.

Now, | think that in the current U S. climte,
where you can hardly recruit any fornul a-fed babies
before 42 days of age, which is still fairly easy, but

you nay be able to recruit them at 28 days. Later than



28 days you m ss too nuch of the postnatal growth spurt.
Earlier it's too hard to recruit, so nmaybe 28 days is the
nost feasible, and 28 to 112 is 84 days, and that's how I
came to 84 days.

Now, if | give you nmy recommendations to the
FDA, straight out, no hedging, | would say that size data
are not relevant. | nmean | know half the people in the
audi ence hate ne. Size data are not relevant. Data over
6 nmonths of age are not relevant. |'mnot even sure that
data over 4 nonths of age are relevant. Breast-fed
babi es are not relevant, but that's not so serious
because during the period we talk about they gain about
the same. | just don't like to nmuddy up a study of
formula-fed infants with a m xed group that | can
control. And unless you have--you nust match the cohort
with the reference group. |f your reference group
consists of terminfants, then you can't nuddy it up by
including infants, preterminfants in any nunber that
t hey m ght be present.

So those are ny nessages and I'mwilling to take
the flak because |'ve done it before.

DR. GARZA: Thank you very nuch, Dr. Fonon.
regret the m scommuni cati on between FDA and the speakers.
We'll try to get that resolved for you in terns of the 20
versus 15 m nutes.

Are there any questions? Dr. Anderson?



DR. ANDERSON: Anderson. | understand that the
| owa Fels data are |ongitudinal data.

DR. FOVON: Absol utely.

DR. ANDERSON: And that the recently published
CDC standard is largely fromcross-sectional data.

DR. FOVON: Absolutely.

DR. ANDERSON: To what extent do the percentiles
generated fromthe two sources differ in substantive
ways?

DR. FOMON: | don't know that offhand. | think
fromthe point of view of infant fornula eval uation, that
it's not relevant because you can't get good anal ysis of
| ongi tudi nal data from a cohort under study by conparing
with size data. |In 1976, just to prove ny seniority, |
had a di alogue with Peter Ham || [ph] over about 9
mont hs, trying to convince himto call the NCHS charts
size charts so that people wouldn't be confused by
thinking that they're growh charts, but | |ost that
ar gunent .

DR. GARZA: Dr. Stallings?

DR. STALLINGS: Dr. Formon, |I'minterested in
your opinion of a couple things. One, the need for a
control group, a contenporary control group when you're
actually doing a study, you know, particularly for the
ki nd of things we would be | ooking at, a change in

formul ati on.



And secondly, when you said that you thought the
breast-fed baby didn't have any role in thinking about
eval uation of formula-fed babies, | think rather than is
breast feeding--the growh pattern of breast-fed babies a
pattern that should be strived for with formul a-fed
babi es?

DR. FOVON: Well, let's see, question nunmber 1.
Tell me question nunber 1 again.

DR. STALLINGS: About a contenporary control
group.

DR. FOVON: | think there are circunstances
under which a concurrent control is essential, and one
was the study that | nentioned to you, where we had a
formula, a lowprotein fornula fortified wi th methionine
or not fortified with nmethionine. |In that case we had to
denmonstrate that with nethionine it maps the reference
group. But | think in general it's probably not really
essential if you have good reference data for conparison,
don't think it's really essential to have a concurrent
control. It greatly increase the nunmber. The nunber
t hat you need to conpare one cohort with the reference
data is considerably |less than the nunmber that you need
if you're going to conpare it with a concurrent control.

So just fromthe practicality of making it
possible at all to study new formulas, | think it's a

reasonabl e conproni se not to require a concurrent control



unl ess sonet hi ng about the ingredi ent change or whatever
suggests that a concurrent control would be val uabl e.

And on the other question, should a cohort fed a
new i nfant forrmula be conpared to a breast fed control
reference group, | think that's nmore a philosophic matter
than a scientific matter, and my own conclusion is that
if you want to study a new fornula, you should study it
in conparison with old fornulas, and not with some group
that we think m ght represent ideal growth. That's just
what | think. Ot her people think other ways.

DR. GARZA: Any other questions?

[ No response. ]

DR. GARZA: Thank you very nuch.

It is 5 mnutes to 12:00. W're going to try to
make up the 20 mnutes fromthis afternoon's schedul e
because we've been running a bit over tine in the
presentations, so that rather than com ng back at 1:35 as
t he schedul e suggests, |I'mgoing to ask people to cone
back at about 1:10. So that we can make sure we can

started by that tinme, having everybody here at 1:00

o'clock would be ideal. So we will ask the Conmttee to
reconvene at 1:00 and we'll get started after that as
possi bl e.

Lunch for the Commttee and the speakers is in
the room where you had coffee, and the cafeteria is

avai l able to everyone else. 1:00 o'clock.



[ Wher eupon, at 11:57 a.m, there was a |uncheon

recess.]



AFTERNOON SESSI ON
(1:07 p.m)

DR. GARZA: We can get started. Qur next
speaker--can | have all our guests please take their
seats? | think the Committee is at the table.

Qur next speaker is Dr. Jon Tyson, who is a
prof essor of pediatrics, obstetrics, internal nedicine
and epidem ol ogy at the University of Texas Medi cal
School in Houston and the School of Public Health. Dr.
Tyson will not be able to stay with us tonorrow, so
want to make sure that the Conm ttee nenbers ask all
gquestions or clarify any outstanding issues that they
nm ght have related to the topic of gromth data for
preterminfants, because in fact Jon will be |eaving soon
after his presentation. So it's inportant that you try
to get your questions to himbefore he returns to
Houst on.

Jon, thank you very nuch for coni ng.

DR. TYSON: Thank you very nmuch.

Wel |, as a neonatol ogi st and epidem ol ogist, |I'm
going to try to make the case today that if what you nean
by normal growth is desirable or healthy growth, that the
eval uation of early growth in preterminfants wl|l
necessarily involve evaluation of health and devel opnent.
|"mgoing to try to go through this in a orderly fashion

to pronote a rational and evi dence-based deci si on maki ng.



The first question is: can the growth rate
sustained by a new forrmul a be adequately assessed using
publ i shed growth norns?

This is a growth curve fromthe Neonata
Research Network, observed rates of growth, are weight--
sizes, Dr. Fomon would say--in babies according to their
birth weight. Throughout their hospital stay there is
serial information assessed. Also in |length and head
circunference and md-armcircunference for these babies.
There's no data for babies greater than 1,500 granms and
no data beyond discharge. | would add that there in ny
little handout, there's a website that you can go to
where you can, for an individual baby, enter the
measurenments at birth, and print out a growth curve for
that particul ar baby.

For preterm babies beyond di scharge, this shows
what | think is the best available data fromthe Infant
Heal t h and Devel opment Program whi ch had 985 preterm
babies, and it provides data for 3 groups: 2,000 to
2,500 grams, 1,250 to 2,000 grans, and less than 1, 250,
pl otted according to post-conceptual age--1 think that's
really post-nenstrual age--up to 3 years of age.

Now, do these both norns descri be normal growth?
And | think we have to be really careful what we nean
when we say normal val ues, because | think that's a term

t hat often causes confusion. | actually try to avoid



that word. | see it used sonetines as referring to

val ues that are expected or typical, typical val ues,

val ues that are not associated with adverse outcones or

| ow-risk values, values that do not cause adverse

out conmes, healthy or optinmal val ues, and values for which
intervention has not been denonstrated to be beneficial.

| think it's really inportant that we keep cl ear what
we're tal king about. At best these growth grids describe
what are typical val ues.

How shoul d they be used? | think that they're a
useful clinical tool to assess the growth pattern of
i ndi vi dual babies. \Whether they are appropriate
regul atory standard to evaluating the fornula, |'m sure
the answer to that is no. They provide neither the
opti mal values nor an adequate basis to conpare the
gromth with new fornula to conventional fornulas.

As |'ve spelled out in the handout, if you
conpare the growth for the new formula to one of these
growt h grids, what you describe as an effect on growth
m ght be due to any of a |arge nunber of factors,

i ncluding intervening changes in care and outcone since
the gromth grid was devel oped, the fact that in nost
studies you're using selected patients, whereas the
growt h grids are based on all patients; a nyriad of

di fferences between centers, and the opportunity for bias

in patient care, selection, care and assessnment in



evaluating new formulas. And | think it's particularly
i nportant when the sponsor or the investigator has a
financial or even a professional interest in the outcone
of the studies to attenpt to avoid bias.

| think we al so have to ask oursel ves whet her
the statistical tests that are commonly done in
eval uating growth studies are m sused and then
m sinterpreted in assessing interventions using
hi storical controls. The babies in feeding studies and
the babies in these nornms that we see for preterm babies
and for term babies, are clearly not a random or even a
representative popul ati on of the sanple of the sane
popul ati on. Moreover, a p-value of less than .05 is
often taken to nean that the difference is due to the
intervention, when it nmay be due to any of a nunmber of
factors a difference in population, differences in the
way the popul ati ons are assessed, et cetera.

So | think we should be asking the question, why
use historical controls at all to evaluate new fornul as
for preterminfants or for terminfants as well. For
every other intervention that we talk of in medical care,
the random zed trial is the gold standard. The
concurrent cohort, carefully done, carefully studies, is
a silver standard. Historical control is a bronze
standard. Why do we want to use the bronze standard?

And these are also issues in concurrent controls as well.



Shoul d carefully designed random zed trials be
required? | think the answer to that is clearly yes with
a number of other features designed to mnimze random
error or systematic error and increase the signal-to-
noi se ratio, which would include nass caregivers and
eval uators, well-standardi zed eval uati ons shown to be
reliable by the people who do the assessnents in the
study, effective procedures to avoid attrition, and
intention to treat analysis predefine stopping rules in
an adequate sanple size. And | would add to that | think
a commtnent to publish the data at |east on the website,
no matter what the data show.

Now, there has been opposition to the use of
clinical trials by forrmula conpanies that woul d be
charged with this responsibility, and I think part of
t hat opposition is the expense and the feasibility of
such trials, and | think with the progress in
organi zation of research effort, that this is nore
feasible nowwith | ots of neonatal research networks out
there, sonme that already include follow up evaluations in
at least sonme if not all the centers, and by the
recognition that you don't--you need only do sinple
managenent trials.

Most peopl e, when they think about random zed
trials are very expensive, are thinking about the usual

traditional kind of explanatory trial, which are designed



to determ ne whether therapies work in ideal or
restricted circunstances, or that are designed to define
t he mechani sns of action. Managenent trials, on the

ot her hand, or so-called effectiveness trials, are

desi gned to determ ne whet her therapies work under
routine clinical circunmstances, so all the effort that
goes into trying to control all the co-interventions in
explanatory trials is inappropriate in a managenent
trial.

Who should be enrolled? Wo should be excluded?
| think you want to enroll representative sanple of the
babi es for whomthe fornula is intended or at |east the
hi ghest risk group. So you want to include any babies
who nmeke up an inportant part of that popul ation, snal
for gestational age babies, very sick babies, tw ns, et
cetera. You would want to exclude relatively few
infants, say the babies who have nmajor congenital
anomal i es or overt nonbacterial infections.

Shoul d infants fed their nothers' m |k be
included? | don't think it's absolutely necessary, but |
think it's highly desirable to increase the
generalizability of the results of the trial because a
| arge proportion of all preterm babies are fed at | east
sonme of their nother's mlk, and also to help identify
limtations of the fornmula, and areas for potenti al

advances based on the benefits of nother's m |k over



formula after adjusting as best feasible for other
factors.

What assessnents should be perfornmed? | think
obvi ously, body conposition or biochem cal, physiologic
or functional variables need be considered, but nost of
the time those would have been studies in prior
expl anatory trials. There m ght be some need to get sone
of that in some of the patients though.

What about health outcomes? Well, | think one
vari able that has to be considered is the percent of
infants with necrotizing enterocolitis. This is a
serious disorder with a nortality exceeding 50 percent in
surgically treated extrenely |l owbirth wei ght babies, and
it my well be related to feeding. Death is a conpeting
vari able for necrotizing enterocolitis. You have to live
| ong enough to get NEC, so you would need also to | ook at
t he conposite outconme of death or necrotizing
enterocolitis. W also have to be worried when we feed
babies with chronic lung di sease that rapid growth may
not be attainable or even desirable. |If you have
mar gi nal pul nonary sufficiency, how fast do you want that
baby to grow? So you would |ike to know about the
conbi nati on of death or prol onged nechani cal ventilation.

Neur o devel opnental outconmes | think are at
| east highly desirable if not mandatory, because first

growt h and devel opnent nmay be differentially affected.



You need to exclude adverse outcones on devel opnent, even
in the presence of good growth rates. | think also we
need this information to better define the optiml growth
rate and the appropriate goals for growth rates sustained
by formulas for infants with or without serious illness.

Whil e growt h assessnents, weight, |ength, head
circunference and weight-length ratio |I think are
essential, there may be others as well. What m ni num
peri od of assessment is needed, | think we should
remenber that a reliable identification of major neural
devel opnental inmpairments is probably not possible any
earlier than 18 nonths adjusted age, that is, post term
and this would allow evaluation of potential |ate effects
beneficial or hazardous on tinme-limted interventions
given in the NICU or |ater.

What standard should be used in judging the
gromh of preterminfants fed new fornula? The Anmerican
Acadeny of Pediatrics has said that the goal should be to
achieve rates in an extrauterine environnent |ike those
t hat woul d have been achieve in utero had the baby not
been delivered early. But we have to wonder if this is
really the right goal. W have sone uncertainty about
what this rate is currently and we can discuss why. |If
we can only measure gestational age well, we could do
this better. Currently we think that it's about 15 to 17

granms per kilo per day weight gain, about 1.1 centineters



per week in |ength, and about .7 centinmeters increase in
head circunference. W again need to ask is this an
appropriate goal for infants with severe lung di sease,
and we al so had this observation of persistent growth
deficits after reaching full feedings. So even though we
can get babies to grow rapidly, once they get to full
feedings, there's this long period of time when they're
growi ng poorly as they recover fromillness after birth,
and this shows you data for the neonatal research network
for babies of different gestational ages, 24 to 25 weeks,
26 to 27 or 28 to 29 in relationship to a so-called
growth grid that Al exander published. And you can see
that the babies don't do that bad once they start grow ng
and taking a full intake, but they end up with nost of
them smal |l er than the 10th percentile for babies
developing in utero with the same gestational age.

What ever goal we try to take we have to think of
it as provisional, but we could ask, should the current
standard for judging pretermformulas be the fornula that
sustains the best catch-up growth, and that could be that
t he weight, length and head circunference and the body
proportions would be nost like that of terminfants of
t he sanme adjusted age, providing there were no adverse
effects on the health or devel opment through 18 nonths as

identified in a well-designed trial.



How many infants would you need to study to
assess a new forrmula? This is a really conplex and
i nportant generic issue in assessing intervention, any
i ntervention where there may be an unconmmon but serious
potential hazard |ike necrotizing enterocolitis, and |I'm
going to spend some tinme on this even though this my
seemto you like a statistical issue only, |I think it's
an i nmportant practical issue, because the kind of things
|"ve said woul d make feeding studies so |arge that
formul a conpani es or indeed the NIH nmay be unwilling to
fund these. So | want to try and see if we can find sone
way to address this.

So sonebody nmay say, well, wait a mnute. The
old formul as have not actually been tested that well, and
|"ve got a new forrmula here that has strong a priori
evidence and rationale for using it. Say it has a
conponent that's provided before birth across the
pl acenta and in human mlk after birth, not given in
prior fornmulas. It's not well synthesized from
precursors in preterm babies. And we think it's
i nportant for healthy devel opnent.

| think even in that circunstance you still need
to rule out the possibility that there are inportant
unrecogni zed hazards of this forrmula and I'mgoing to try

to list what | think those are or the nost inportant.



The first would be an absolute increase of at
|l east 3 to 7 percent or nore in mpjor adverse neonat al
outcones, particularly necrotizing enterocolitis. A 3
percent absolute increase corresponds to what's call ed
t he nunmber needed to treat of 33. That is, for every 33
babies that you this fornula to, you woul d cause one baby
to have necrotizing enterocolitis. | think that would be
unacceptable even if all the other babies benefited in
growt h or perhaps even in devel opnent.

A second woul d be a reduction in devel opnment al
gquotient at 18 nonths of a quarter of the standard
deviation or more. That's the nean devel opnent al
guotient of 18 nmonths and reduction of a quarter of a
standard deviation or nore. |If you observe that, that
woul d substantially increase the nunber of preterm
infants with a deficient or marginal 1Q that would be
eligible later for educational intervention programs. In
t he neonatal network this would correspond to a reduction
of alnobst 5 points on either of the Bayley subscores.

Third would be a reduction of a quarter of a
standard deviation in I ength or head circunference at 18
nmonths. And this of course is arbitrary, but at |east
after recovery fromserious illness, there's no apparent
benefit of slow growth so that | would think a nodest
decrease in length or head circunference, if not weight,

coul d be seen as presunptive evidence of harm And this



woul d correspond in the neonatal network in 18 nonths to
about 250 grans in weight, 1-1/4 centimeters in |length
and a half a centinmeter in head circunferences.

Now, you may think that this is too small to
| ook at, but | would reassure you that the sanple size
needed to assess necrotizing enterocolitis, if you use a
sanple size that's | arge enough for that, you can
evaluate very small effects on growth.

Now, if you take a conventional approach to
sanpl e size, you would need 315 per group to have 80
percent power to identify a quarter of a standard
devi ation difference in either devel opnent or growth or
size at 18 nonths, and an al pha error of .05, assun ng
you | ose fewer than 20 percent of kids to follow up. The
power to identify an increase in necrotizing
enterocolitis would be 78 percent, for a large increase,
7 percent, that would be a doubling of the right of
necrotizing enterocolitis in the neonatal research
network. It would fall to only 22 percent for a 3
percent increase, so a really small power to | ook at a
clinically inportant increase. |f you said you'd like 90
percent power to identify a quarter of a standard
devi ation difference of 18 nonths, you'd need 421 per
group. Your power to identify an increase in NEC would

still be only 30 percent for a 3 percent increase in NEC.



What can you do about this? One potential way
to address this is a non-inferiority trial. For the sake
of time I'mnot going to talk about that.

Anot her, and | think this is, practically
speaki ng, the nost attractive option, is to increase the
p-val ue considered statistically significant in
eval uating a serious hazard. As you know, the sanme p-
value, usually p less than .05 is used for benefits and
hazards in studies, and this is an arbitrary and not well
justified practice. For a serious hazard |ike
necroti zing enterocolitis, a higher p-value m ght be
justified on multiple grounds. First is, we knowin
clinical studies the direction of bias is toward fi ndi ng
benefits rather than |ooking for harms. There's a |ot
nore effort put into it in general, and the studies are
powered to evaluate benefit rather than harm usually.

But the hazard may be nuch nore inportant than the
benefit. And as pragmatic evidence, we know t hat data
safety nonitoring commttees that review the accruing
evidence in clinical trials will stop a clinical trial at
a much hi gher value of p for hazard than for benefit.

The appropriate p value shouldn't depend in part
on the cost of drawi ng the wong conclusion. For a
serious hazard like NEC, | would contend that we m ght
select a p less than .30. That would still result in a

70 percent chance or higher that a difference of that



magni t ude woul d not occur by chance under the nul
hypothesis. If you did this, what you're doing is you're
increasing the risk of a false positive conclusion, that
is, that you would conclude that the fornula causes NEC
when in fact it doesn't. In order to reduce the risk of
a fal se negative conclusion, that is, a conclusion that
the fornula doesn't cause NEC when in fact it does.

So if we go back to the nunbers we cal cul at ed
before for benefit, at 315 infants per group, again, that
was for 80 percent to |look at a .25 SD difference, the
power to identify an increase in NEC would be 96 percent
very high power for a |arge increase, 58 percent for a 3
percent increase. So you're slightly nore than 50
percent likely to identify it. |If you use 421 per group
you then get down to a power of about 2 in 3 to identify
a 3 percent increase.

| f you found hazards at a p of .30 and benefits
at a p less than .05, what would you do? Well, | think
you wouldn't recommend the fornula, you' d recomend
further study, and that would be a departure from what
has been done in usual practice.

"' m going to skip that one, and just conclude by
saying that | hope |I've convinced you that the growth of
preterminfants should not be assessed in isolation from
effects on health and devel opnent, that a large trial

eval uating growh health and devel opnent to 18 nonths or



nore i s needed to assure that the benefits of any new
formul a outwei gh any hazards in preterm babies and to
better define the effects of different growh rates, and
the gromth rate that we should be I ooking for in deciding
how to design preterm fornul as.

Thank you.

DR. GARZA: Thank you very nuch. Questions or
comments? Dr. Stallings?

DR. STALLINGS: It sounds |like you' ve silenced
us pretty well. You know, we at the beginning, talked
about dividing up pretermfromterminfants conpletely,
and it sounds |ike, fromyour presentation, that you
really, in the area of growth, that there really isn't
anything you learned fromterm studi es that woul d
i nfluence you on preterm Wuld that be a fair--

DR. TYSON: Well, I wouldn't say woul dn't
i nfluence you, but | don't think you can determ ne
whet her a new formula is appropriate for a preterm infant
based on observations in terminfants.

DR. STALLINGS: The other thing I'd like for you
to el aborate on a little bit is | think it's often that--
you were telling us a bit about who the sanple should be,
and in essence, the inclusion/exclusion criteria. \Wich
infants, if you el aborate, which infants should not be in
a growt h study? Which preterminfants should not be in a

growt h study of preternf



DR. TYSON: Well, I think it would be babies
with the kind of problemthat's very unusual, and that's
goi ng to have an overwhel m ng effect on growh |ike
trisonmy 13, growth and nortality, nonbacterial infection.
Ot her than those things, | think you' re tal king about 3
percent of babies or sonething. The rest of them | would
vote to include.

DR. THUREEN:. Thureen. Dr. Tyson, | know that
in your paper you said you would include growth
restricted infants as part of this because they're such a
| arge portion of the popul ation, but that you would
substratify those infants for further analysis.

DR. TYSON: Yes, right. You can of course
i ncl ude expl anatory evaluations within a managenent
trial, so it mght be that that formula has a different
effect on those babi es.

DR. THUREEN: In terms of neuro devel opnent al
outcome, do you think it would be fair to exclude infants
who had had very high risk factors for significant neuro
devel opment al outcones, such as intracranial henorrhage,
prol onged asphyxi a, evidence of white-matter disease,
before the trial even started?

DR. TYSON: |If the fornula is going to be fed to
babies with severe asphyxia, then | think you would want
to test it in those babies. For sonme of those conditions

you had nmentioned, they would occur after you started the



feeding, so like cystic white matter di sease you m ght
not identify till 36 weeks post conceptual age or
sonething, and that's really, that's potentially an
out cone vari abl e.

DR. THUREEN: Wbuld you pair match those infants
then at all with other infants who had simlar risk
factors or known di sease that affects neuro devel opnent a
outconme, or would you just do a purely prospective
random zed trial ?

DR. TYSON: |If you do a large random zed tri al
first of all, it gets really cunbersonme to try and pair
anybody at birth. As long as you're stratifying by
center and maybe a couple of other things like birth
wei ght |l ess than 750, 750 to 1,000, sonething |like that,
that you will end up with an approxi mately equal nunber
of those babies in the two groups, and then you can go
back and do an analysis. |If you try to stratify for
birth weight, SGA gender, birth asphyxia, et cetera, you
end up with so many huge strata that the study gets
really conplicated to do. And | don't feel as strongly
about that as nost statisticians, but my understandi ng of
t he school, npst statisticians are towards the m ni mal
prognostic stratification at random zation, and nore
toward post hoc | ooking at individual groups who should
have been predefined ahead of tinme which group you were

going to look at. Does that answer your question?



DR. THUREEN: That makes sense. And woul d you
change any of your ideas about how to conduct a study if
you are going to | ook at patients who this is their
exclusive fornula fed frominitial feeding versus studies
started when infants really attained full feeding? Do
you think that it makes any difference on how you conduct
the study if you' re | ooking at those two issues? Did
t hat make sense? Because yours sound |like you're
referring to infants who may start mninmal entera
feedings with the study of fornula, rather than waiting
until they attain full feeding and then starting from
that standpoint? Do you think it's preferable to do one
or the other, or do all of your idea really apply to--

DR. TYSON: It depends on when the formula is
going to bed. |If it's a fornmula that's going to be fed
in the first week or sonething like that, | think you
want to test it as it's going to be used. Let's say that
it was a fornmula that was reconmended for us fromthe
first feeding. Let's say for the sake of argunment that
it cause necrotizing enterocolitis, and you didn't enrol
baby, and you didn't start that fornula until 3 weeks of
age or sonething, or at a point when the babies were on
full feedings, you mght mss that effect, so you want to
test it as it's going to be used in the real world. Does

t hat make sense?



DR. THUREEN: Yes. And then lastly, do you
believe that there are really no good reference standards
for gromth in the preterminfant or at |least a certain
subgroup of preterminfants that may be extrenely | ow
birth wei ght?

DR. TYSON: In the Neonatal Research Network, we
have research nurses that are doing standardi zed--that
have done standardi zed eval uati ons of anthroponmetry in
intervals. There are huge center differences. |If you
try to take the data fromany center to apply it to
anot her center, you could easily be mslead just by the
center differences. So | don't see why you would want to
use conparisons that would involve center differences or
time differences. This was gathered data 3 years ago
when they were using steroids, postnatal steroids nore
often or |l ess often than they are now. Wy not random ze
and get the cleanest--1 think the belief that you don't
have to use controls, you don't have to use random zed
controls, that you can answer the question with fewer
patients is an illusion, that at a given nunber of
patients your ability to get a unbiased answer to the
guestion is going to be greater with random zed controls
than with historical controls.

DR. THUREEN:. Thank you.

DR. GARZA: Heubi ?



DR. HEUBI: | think, Jon, this is all very
interesting. | wanted to actually ask you a couple of
guestions, and you'd have to follow ny line of thought
her e.

The number of subjects that you would entertain
as being appropriate for a study is about 10 tines what a
typical current formula study woul d be.

DR. TYSON. Ri ght.

DR. HEUBI: Wth that in m nd, know ng what you
know edge is of the Neonatal Network, would the Neonat al
Net wor kK sponsor studies like this because this is
specific to preterminfants and it would be a potenti al
rationale to study with partnering between industry and
Nl H nroney to do studies like this?

DR. TYSON:. The Neonatal Network has a protocol
review commttee and standard procedures for--there's no
reason that couldn't be proposed and seriously consi dered
or accepted if it went through all those things. There
are lots of networks out there. |In Texas we've started a
Texas network, and there's an Oxford network, and the
Canadi ans have a network, and the Australians have a
network, and |I'm sure there's networks devel oping in the
United Kingdomif they're not already in place. So there
are a ot of people willing to do this. The hardest part
is going to be the 18-nmonth follow up. That's a | ot

harder than studying NEC, but as nore and nore people



say, "If I'"'mgoing to take care of babies this size,

need to know how they turn out. That nmeans | have to
have a really well functioning follow up system So
think there are going to be people out there that can do
it at much | ower cost than if you just went to them on
day one and said, "W're going to fund your whole foll ow
up effort in order to answer this one question.

DR. HEUBI: But | was |looking at it fromthe
standpoint of it being economcally nore attractive to
i ndustry to do studies through the network that exists
t hrough the NIH because sone of the infrastructure
al ready existed and was al ready being paid for in part by
f ederal noney.

DR. TYSON: Right. Kathleen Kennedy and I
proposed to the network a feeding study, and one of the
things--and I'"'mglad | was involved in this effort--the
busi ness about the p-values that | presented today, that
was aware stumbling block to us when we got to the--the
reviewers really liked it and the statisticians said,
"Well, you're going to have to study 6,000 babies or
sonet hing," and | was working under the same ni ndset |
had been before, well, that's if you want to | ook at a p
| ess than .05. But why not accept a higher p-value, or
as | was going to say on the |ast slide, predefine what
you think is an acceptable ratio of the nunber of babies

who benefit to the nunber of babies that are going to be



harmed, and then test that and say, does the nunber of
babi es who are hel ped by inproved growt h or devel opnent,
relative to the nunber who are harned by NEC or worsening
BPD, if indeed that's a hazard, is that an acceptable
ratio or not? And try to design studies not to | ook at
one outcone vari able but at the relationship of one or
two vari abl es or perhaps even nore. And | think that's a
cutting edge issue in the experinmental design that the
time is ripe to do now.

DR. HEUBI: And this is a circunstance where
clearly DSMB or sonme nonitoring board, during the--

DR. TYSON:. Yes.

DR. HEUBI: --would be pretty accepted.

DR. TYSON: Right.

DR. DENNE: Jon, you've made an argunment about
following preterminfants out to 18 nonths for neuro
devel opnental outcone and | understand the rationale for
t hat argunent. How do you feel about simlar studies in
term nants?

DR. TYSON: Do you nean random zed trials or--

DR. DENNE: No. | mean the necessity for
eval uati ng neuro devel opnental outcone at 18 nonths in
studi es of new term formul as?

DR. TYSON: | don't see why not. | nean
everybody in this roomthinks nutrition's really

i nportant. You take these fornmulas and you feed themto



mllions of babies. Wy test it in only 50 or 60 babies?
Why allow it to go on the market w thout know ng does it
have beneficial or harnful effects as far as you can tell
with an appropriate sized study in term babies?

DR. ANDERSON: Anderson. In your discussion of
NEC nmuch of the cal culations were done based on a
baseline rate of 7 percent. How would you feel about
sone of the adverse event nonitoring being done not
necessarily in the context of a random zed cli nical
trial, but against some fixed standard? That is an
infant formula woul d be unacceptable if it produced a
rate of NEC above 10 percent.

DR. TYSON: There are several problenms with
that. One is there is a |lot of institution variation in
NEC and with any institutions, there are peri ods when the
NEC rate really goes up, and when it cones down, nobody
qui te understands that.

And finally you have the potential problem of
bi as. There have been studies, for exanple, they took x-
rays of kids with NEC and x-rays of kids thought not to
have NEC, going to every pediatric radiologist in
California, and they found this incredible variability in
what was call ed NEC and what wasn't. And so when you're
in the context of a study like that, | just think the

opportunity for bias is there, and that your ability to



relate that to sone other institution in a different
point in time | just don't think is worth the effort.

DR. STALLINGS: Stallings. A slightly different
angle. And we talked this norning a little bit about, or
inferred a little bit about term babies growi ng too fast,
and you know, that's of concern, but certainly for ny
clinical time, the worry over preterm babies grow ng too
fast, and | can renmenber bedsi de debates about too fast
and it's only fat and it's no brain and it's no nuscle
and all of that. | don't think we have nearly as good a
handl e on the body conposition conponent of the preterm
babies. And then you add to all of that the concerns
that we're all reading nore and nore about, is early
postnatal growth a very--1 mean we know it's an inportant
time, but a differently very inportant tine in |ifelong
health. Wuld you make a few comments? | know you nade
t he caveat about babies with really chronic lung di sease
and concern, and that's really related to CO, retenti on,
but put those babies aside, and can we grow preterm
babi es too fast, and how do we determ ne when we're
approachi ng that?

DR. TYSON: Well, | clearly don't have the
answer to those questions. It seens to nme the only way
we can get it is to random ze babies to different feeding
regi mens that produce different gromth rates and see who

turns out to have the best health and devel opment. That



m ght be a different answer for the really sick babies
and the healthy babi es.

DR. GARZA: In ternms of random zed trials, the
implicit assunption is that in fact it will be a
concurring group of formula-fed infants. The other
control group that's been discussed by this commttee in
using breast-fed infants, in this case perhaps infants
fed human m |l k that may be fortified or enhanced with
other nutrients, what's nore inportant in your
perspective, a random zed trial, which obviously you
can't do unless you're willing to go down the hospital
hal | way and say, "Are you going to breast feed or are you
going to bottle feed," which obviously is not feasible.

DR. TYSON: So anong those whose nothers conm t
to breast feeding those babies to random ze themto the
new formula versus the old formula for suppl enentati on,
when they need suppl enentation, so you can stratify pre
hoc for intent to breast feed or not. Then random ze
within those strata.

DR. GARZA: And then use the amobunt of fornula
you're feeding themas part of the co-variants in that?

DR. TYSON. Yes.

DR. GARZA: Any other questions?

[ No response. ]

DR. TYSON: Thank you.



DR. GARZA: All right. Thank you very nuch,
Jon.

DR. GARZA: We're going to nove from preterm
infants to generic analytical issues. And Dr. Frongillo,
who you've net before, is on next. | rem nd everybody Ed
is from Cornell University Nutritional sciences.

[ Pause]

DR. FRONG LLO:  So | was asked to | ook at
anal ytical issues related to the evaluation of formnula,
and | was asked to | ook at 5 issues, the sensitivity and
usef ul ness of several types of conparisons, the potenti al
for evaluating a neaningful difference in the growth
increnments per day, the inpact of transformations of raw
data nmeasurenents into normalized indices, advantages and
di sadvant ages of conparing with various reference data
sets, and finally, circunstances that m ght favor one
type of conparison to another.

So the first issue is sensitivity and useful ness
of several types of conparisons. |In 1988 the Acadeny of
Pedi atrics had issued sone guidelines for determ ning
physi cal growth, for evaluating new infant fornula, and
just to rem nd you, the suggestion there was to | ook at
wei ght gain over the first 4 nonths, to | ook at
measurenents at 14, 60 and 120 days, and to | ook at rates

of weight gain in grans per day over the intervals that



are inplied by that, 14 to 60, 60 to 120, and then the
whol e period 14 to 120.

Some possi bl e conmparison groups to infants who
are receiving new infant formula would be infants who are
random ze to receive a standard established infant
formula or alternately infants whose growh is
represented in a reference, infants whose nmeasurenents
are in a currently avail able data set, and finally,
anot her possibility, infants whose neasurenents are in a
hi storical data set. So |I'mgoing to go through each one
in turn.

The advantages--1'11 use pluses for advantage
and negatives for disadvantages. So in terms of
advant ages for random zed clinical studies, is first of
all theoretical close control of the factors that m ght
i nfluence the outcone, in this case, weight gain as an
exanpl e, the incorporation of design feeders to mnim ze
known sources of bias. This m ght be sonething like
doing stratification based on certain characteristics of
the infant, perhaps size at birth or sonmething like that,
and that the probability statenent is justified--this
gets to sort of statistical philosophy here--but that the
probability statenent is justified on the design itself
as well as the statistical nodel that's used.

And these issues are inportant, especially the

first one in light of the fact that we m ght expect that,



for exanple, if there was challenges in recruiting
infants into a study, if it was difficult to recruit
infants into a study whose caregivers are interested in
formul a feeding, we mght be concerned about selection
bi ases or the differential characteristics of people who
agree to participate in such a study. And so being able
to control for those would be inportant.

The di sadvantage is that the sanple size is
going to be larger than in the other approaches. 1've
said here the sanple size would be twi ce as |arge.
That's under the assunption that the other data set that
one m ght be conpared, whether it's a reference or a
hi storical control, contributes no sanpling variability.
It's even larger if we're willing to assume that, for
exanple, a reference has no sanpling variability. And
then it mght be as great as a difference of a factor of
4. So the sanple size then in a random zed control study
woul d be potentially nuch larger than if we didn't do
that. |If we conpare it to a reference the advantages
woul d be that we can conpare to a known established
reference, sonething we know and | ove. One group of
infants woul d be neasured. Therefore, saving on sanple
size and work. The negatives would be that the new
cohort on new infant fornmula nmay be different in sone
i mportant ways fromthe reference sanple, and that the

reference may exhi bit somewhat different characteristics



in terms of the growth patterns fromthe new cohort. And
| already showed you an exanple of that earlier when I
was tal king about WHO growth reference, and we know
breast-fed infants grow differently than fornul a-fed
infants, and we m ght be concerned about whether the
reference is the appropriate sort of conparitor for the
current cohort.

And in relation to the current U S. reference,
it's a cross-sectional reference, and if our interest is
in growth increments, we would |ike sonmething that would
characterize the variability in growth increnents.

And then finally, reference data are not free of
sanpling error. Reference data have a finite nunmber of
infants measured in any particular tinme, and if we're
doi ng a conpari son between a new cohort and a reference,
we really should be taking into account the sanpling
error that's present for both.

And the other choices had to do with use of
currently avail able or perhaps historical data. These
are data that--existing data that are collected earlier
intime, so I'll consider those together, obviously
advantages if this mnimzes data collection, but the
di sadvant age woul d be that the characteristics of this
new cohort mght differ fromthe current cohort in sone

i mportant ways.



The second issue was the potential for
eval uating a neaningful difference in growth increnments
per day. So | want to tal k about what | call the
smal | est meani ngful difference, abbreviated SVMD. This is
not the difference expected or what's previously been
found. What it is, is the smallest difference that we
t hi nk woul d be substantively inportant. It's a judgnent
about what do we think is the smallest difference that
would matter. And this is inherently--we should be
thinking of this as a popul ation rather than individual
characteristic. In other words, the popul ation
perspective is nost salient. W're not trying to judge
whet her one infant is growing differently than another.
We're trying to judge whether a whole group of infants,
potentially a large group of infants fed on an infant
formula would grow differently than a group or popul ation
of infants fed on sone other neans.

The previous recomendation fromthat 1988
gui deline was 3 granms per day, which ambunts to 318 grans
over the 14 to 121-day period. And | tried in the
background paper to sort of get sone perspective on how
bigis this difference. So if we |ook at the increnments
in the lowa and Fels data, this difference here is about
the sanme difference in those reference data between the
25th and the 50th or the 50th and the 75th percentile, to

give you an idea of how big that is. |If we think about



hi gh and | ow altitude, which is one of the factors that
causes the largest differences in birth weight,
differences at high altitude are in the order of 350
grams or so. So that difference is about the sanme or a
little bit bigger than this.

And we're al ways concerned about the effect of
snmoking on birth weight, and this difference of 318 grans
is about 50 percent larger than that difference.

Anot her perspective we can get is if we | ook at
sone prior results. These are sonme results from a paper
by Roche, et al. in 1993. They conpared for males and
femal es growth on 3 different infant formulas. They also
had breast-fed infants that's in the paper, but | |eft
that out here for sinplicity. And this is the growth
t hat occurred fromzero to 4 nonths, and the total nunber
of infants was about 260. And so these are the values of
growth that occurred during those periods for nale and
femal es. What | was particularly interested in was
having us | ook at the differences.

So the differences anong those 3 groups, for
mal es were 210, 270, and 480, and for females were 110,

m nus 10 and then 100. So you can see that first of all
the differences for the males are nmuch |l arger than the
difference for femal es, and these differences here are
smal |l er than the 318 grans over roughly the sane peri od,

and this difference is quite a bit |arger than that.



And so it seenmed to ne, just from | ooking at
this, we mght say, well, these differences maybe aren't
too big, but ny guess is npbst of us would be concerned
about differences of around 200 grans over this period.

The previous recomendation for sanple size that
was needed per group for the small est neani ngful
di fference was based on 80 power, testing at .05, a one-
tail test and this standard deviation. And the result
that was given was for 3 grans per day, a sanple size of
28 was needed. So | wanted to comment on this.

First of all, as Jon Tyson pointed out in the
talk just before, we're trying to do what's |ike a bio-
equi val ence. We're trying to nake a judgnent whether
things are really produci ng about the sane effect or
whet her there's evidence that sonething is really
different. |In that regard we're particularly concerned
about power, because if there was a real difference in
growt h, the power represents the probability that we
woul d find that difference. And 80 percent power neans
one fifth of the time we wouldn't detect the difference
that was really there. M guess is that's a risk that
we're probably not willing top take. And so I'll argue
that 90 percent power is probably better.

Also this used a one-tail test and there's
al ready been coments this norning that we' re probably

concerned about differences in gromh that are in either



direction, whether infants grow too slowmy or whether
infants are growing too quickly in terns of weight, so a
two-tail test is probably nore appropriate. And finally,
this figure was based on a personal communication with
one of the investigators at the tinme, and since then a
| arger standard devi ati on has been published. So if we
go to 90 percent power, the sane test for the p-value, a
two-tail test and a slightly higher standard devi ati on,
then I've given a table here. In the background papers
there's even nore variance of this.

But this shows that first of all at 3 granms per
day, we would need 67, not 28 under these paraneters.
And then if we go, obviously, to smaller and small er
meani ngful differences, then we're going to need | arger
and | arger sanples to be sure that we woul d detect them

The third issue was the inpact of
transformations if we go fromraw data to nornalized
i ndices. The idea of Z-scores is that we match
measurenents with reference values for age and sex. The
Z-scorer then takes that nmeasurenent, conpares it to the
reference nmedi an for that age and sex, divides by the
appropriate standard deviation. The primary purpose for
Z-scores is descriptive. It allows conbining together
ages and sexes so that we can get one overall description

of a where a population is or a group is. This assunes



that the pattern of growmth in the sanpled population is
expected to be the sanme as in the referenced popul ati on.

In ternms of the application of this to
eval uating new infant formulas, first of all, age
adj ust mrent woul d usually not be needed if the
measurenents are taken at the prespecified ages, and |
think Dr. Fonon gave us the notivation and the exanple we
need as to how you do that in getting neasurenents within
plus or m nus 4 days, which is remarkable. |If we can do
that, then we really wouldn't need to do age adj ustment.
And then if age adjustnent was needed--because we're all
not that good--what we would probably prefer to do is
i nclude co-variates for age or interpolate and
extrapolate the tine series rather than converting to Z-
scores as a neans to deal with this.

And finally, as |I've already said, nmales and
femal es woul d typically be anal yzed separately because
there are sex differences in the growh response. So the
need to do sex adjustnent from Z-scores isn't even there.

The fourth issue was advantages and
di sadvant ages of conparing with the various reference
data sets. References are a tool to provide a conmmon
basis of conparison, and as | said before, the referenced
popul ati on should reflect the growth that's expected for
the children that we have under study. The reviews that

wer e done by NCHS and CDC and al so be the WHO in the



early '90s, led to the devel opment of new references, and
so we need to consider this in the context of those.

|"ve made a table here which shows what the
possi bl e references m ght be. The CDC 2000 reference has
both breast-fed and fornula-fed infants, but it's cross-
sectional, which is alimtation in its application for
this particular purpose. The WHO data has breast-fed
infants. It's longitudinal, which is good, but besides
havi ng breast-fed infants, it won't be available for a
while. The lowa data and | owa Fels data conbi ne together
breast-fed and fornula-fed infants in a | ongitudinal, and
so probably at the current tinme, if we had to do this
t oday, we'd probably choose to use this as a reference if
we wanted to make a conparison for descriptive purposes.

And then finally circunstances favoring one type
of conparison to another, it seenmed to ne that we would
probably want to consider using currently avail able data
if we wanted to test several new infant formnulas nearing
us in time. |If we were doing a set of tests over sone
period of tinme that's relatively close, then perhaps it
woul d be efficient to sanple fromthe same popul ation for
the whol e series of studies, but w thout having to do
repeated sanpling for a conparison group. The concern
always will be that the characteristics of |ater sanples

m ght differ fromthe earlier sanples.



So in sunmary, this review suggests the for
primary anal yses, the nmain analyses to answer the
question, that it probably is appropriate to choose a
design with a random zed concurrent conparison group.

Ot herwi se, we're not going to be really sure that the
gromth of the infants on the new fornmula would really be
expected to be the same as from sonme previous conparison
and this is of a concern about the characteristics of the
sanpl es and the popul ations, and it's particularly
concerned potentially because of selection issues as to
who actually gets into and agrees to be in the study.

For descriptive purposes, it would be useful to
conpare the attained weight for all groups at each
measured age with the current U S. reference, the 2000
reference, and to conpare for descriptive purposes, rates
of weight gain with the lowa or |owa Fels data.

And then continuing the sunmary, the sanple size
per group of 28 is clearly, in my view, wthout
sufficient power for neaningful differences of even 3
granms per day, and a |larger sanple size is needed even if
we stay with that guideline. The smallest neani ngful
difference m ght be smaller than that. It m ght be
perhaps 2 grans per day. | think some m ght argue for
sonmet hing smaller than that, sonmething larger than that.
That's sonething that would have to be considered, but in

any event, this would inply a nuch | arger sanpl e size,



and determ ning the small est neaningful difference should
be based on the best understanding we have of the
bi ol ogy, but also on the required regulatory, clinical
and public health decisions that are going to be made
with this information.

And finally, to Anna M| man, who's an
under graduate at Cornell who helped me in the preparation
of the paper.

DR. GARZA: Any questions or comrents? Dr.
Stallings?

DR. STALLINGS: Talk tonme a little bit about
t he--we heard sonme of this in the other talk to, the
di fferences in conparing just the needs and nedi ans and
in growth studies |ooking at the nunmber of children that
woul d be, for example, less than the fifth or |less than
the third, sonme cutoff that we also think of? 1've been-
-you know, we tend to analyze the data just | ooking at
the group neans and differences, rather than a secondary
anal ysis, or often we do these things that we don't have
any idea because of the way the data presented, how nmany
children, how many infants m ght have been in the tails
of the extrenme. Any thoughts on that froma statistical
poi nt of view or an approach to believing that a fornula
supporting growth properly?

DR. FRONG LLO:  No, that's exactly right. This

whol e di scussion that |'ve just given is based solely on



the idea that under a new fornmula as opposed to an

exi sting formula, say, that what we would be | ooking for
and all we would care about is shifts in the whole

di stribution that could be captured by differences in the
mean. Now, if there are differences of other kinds I|ike
differences in the variability or that if there was
concern that nmaybe with a new fornmula for nost infants it
does fine, but there is a small subset of infants that
don't do well at all, this approach is not designed to
detect that. And Jon Tyson's thoughts about that | think
are inportant, in that if we're concerned about what's
happened at the extremes, that's going to inevitably
require much | arger sanpl e sizes.

We know that any tinme we, for exanple,
categorize infants into whether they' ve done okay versus
not done well at all, and we have binary data, the sanple
Sizes go way, way up, because in essence we're | ooking
for those rare, rare events.

DR. GARZA: Ed, a related question to the one
just asked by Dr. Stallings. 1In a clinical study one
m ght be interested in individual outcones, so that one
doesn't have to wait until the end to decide that the
child did not grow well. \What sort of analytical issues
woul d this present when you want to be able to nonitor
for safety reasons the ongoing growth of infants, of

i ndi vi dual infants?



DR. FRONG LLO:  You nmean during the conduct of a
trial perhaps?

DR. GARZA: During the conduct of a trial.

DR. FRONG LLO:  Well, surely, you would want to
have sonme guidelines in place so that if a child is
growi ng extrenely poorly, that some intervention is mde.
If you're starting at 14 days, you're not going to want
to wait until 120 days to intervene, to decide that this
child just is not thriving at all. So that would have to
be built in.

DR. GARZA: Wth that thought in m nd then, you
t al ked about perhaps 3 grans bei ng--sanple size of 28 for
3 granms being definitely inappropriate or 2 grans
obvi ously nore so. But that assunes a linear rate of
growth through this period, which several speakers have
descri bed as highly nonlinear. Should we be | ooking at
narrower periods and different amounts of growth during
t hose narrower periods than 2 or 3 grans over that |onger
period, where one assunes then the |inear pattern that
doesn't exist?

DR. FRONG LLGO  Yes, | would say so. And the
1988 gui deli ne has suggested that, what was it, 14 to 42-
-now | can't renmenber--that intervening interval would be
| ooked at. The standard deviations there are a little
bit higher. The growth rates on average are higher, and

there are also nore variables. So if one was particularly



concerned about say the earlier part--if there were three
nmeasurenments and one was concerned about the earliest
period, he'd need slightly |arger sanple sizes based on
that. But, yes, one would certainly want to be able to
evaluate growmth. And | think Dr. Fonon's adnonition that
it's the earliest--the tinme when probably npbst concern
and maybe nobst sensitive to different fornula
characteristics may be the period when the fastest growth
is occurring, and that would be the earlier part of that
peri od.

DR. GARZA: And yet--with that idea in m nd
t hen, when do you have to worry about regression towards
the mean? | nean, so that in fact if a child is born
| arge, do they begin to downsize immedi ately, or is that
not a phenonena that we should worry about in the first 3
mont hs of life?

DR. FRONG LLO  No, | think that is a phenonena
we should be worried about, and that ties to what | was
sayi ng about selection issues. |If, for exanple, for
what ever reason, the parents who agree to enroll their
infant into a trial are parents whose infants tend to be
smal | or have |lower birth weights, for exanple. W would
expect infants with lower birth weights to grow faster.
That's what we know, and if they're at the high end of
the birth weight distribution, they're going to grow nore

slowy, and so one of the inportant advantages of havi ng



t he concurrent random zed conparison group is if any
regressi on that occurs because of that kind of selection,
that will be common to both groups. Any other way of
doing it won't be guaranteed to pick that up

DR. GARZA: Any other questions? Dr. Stallings?

DR. STALLINGS: One last technical question
whil e we have you here. Like Bert was saying, maybe the
2 grans across the whole period is an optimal. Should we
consider different rates for the gender since that's a
pretty well appreciated fact as well to do sanple on boys
versus girls, different sanple sizes in designing the
study, or is that not--

DR. FRONG LLO: | guess ny initial reaction is
figuring out what the smallest neaningful difference once
is going to be difficult enough.

DR. STALLI NGS: Forget it, okay.

[ Laughter.]

DR. FRONG LLO:  And now you want to do it tw ce.

DR. STALLINGS: | was just thinking about how if
we were, if we got to design sort of perfect studies in
t he young group, the youngest age group, and thinking
about what we heard this norning, where there's at | east
one good exanple where the boys didn't try it as well as
the girls, and that if we had been in that unique pl ace
where it had been a bal anced gender sanple, we m ght have

m ssed the boys. Anyway, | was just--



DR. FRONG LLO:  That's right. | nean from data
|"ve seen, fromthe lowa Fels data the girls are slightly
| ess--their gromth rates are slightly I ess variable than
the males. On the other hand, at |east that exanple from
t he Roche, et al. data--others have far nore know edge
than | do--suggest that males are nore differentially
responsive to differences in feeding node, so if both of
t hose are in place, that suggests that on the grounds of
variability, a smaller sanple size would be needed for
femal es, and on the grounds of variability, a larger for
mal es. On the other hand, the differences we see for
mal es m ght be larger than the inportant differences we
see for females. So sone thinking about that is
pr obabl y--certainly would be hel pful

DR. GARZA: Dr. Denne then Dr. Heubi.

DR. DENNE: | just wanted to clarify what you
sai d about the growth of large infants and small infants,
that larger infants grow nore slowy and snaller infants
grow nore quickly. M understanding of the growth curves
is that the 10th percentile and 90th percentile are
fairly parallel in terms of their slope. So |I guess |I--

DR. FRONG LLO. On a popul ation basis infants
who are born at high birth weights tend to growa little
bit nore slowmy than infants who are a | ow birth wei ght,
so you actually see a convergence of the distributions a

bit. So that the variability at birth tends to be a



little bit |larger cross-sectionally and little
variability after that. 1It's not a factor that cones
into play anywhere after the immedi ate neonatal period.
But for this purpose that's relevant.

DR. GARZA: Heubi .

DR. HEUBI: You showed us an exanple of a
circunstance of where the small est neani ngful difference
was in fact probably too large. | guess the question |
have is do we know fromfornulas that are currently on
t he market, how many of them would have fallen out if
you' d applied nore strict criteria to themin ternms of
their trials?

DR. FRONG LLO: | asked exactly that question at
unchtime, and at | east the people at nmy table didn't
know t he answer to that.

[ Laught er. ]

DR. HEUBI: So we don't know the answer to that
guesti on.

DR. FRONG LLO:. | think that it would be hel pful
to have an idea of how often is it that we see
differences that are | arger than whatever the snmall est
meani ngful difference we happen to be fixated on at the
noment, how often is it that when trials are done do we
actually see differences that exceed that and therefore
woul d cause worry? So know ng sonet hi ng about the

distribution of the differences that are seen when



studi es are done woul d probably be helpful. The answer |
got was that's not sonething that has to be publicly
reported, and so we don't have a database of information
avai |l abl e.

DR. HEUBI: And |I guess ny follow up question
was, |'mactually surprised that they agreed to a one-
tail test to begin with when they actually made these
recommendati ons. Do you have any comment about that?

DR. FRONG LLO:  On why they agreed to that?

DR. HEUBI: Wiy they decided that one-tail T-
test was adequat e.

DR. FRONG LLGC  Well, | think that if your
concern was we have currently available forrmula that are
fine and you're introducing a new fornula and you're
concerned about under nutrition, that it doesn't neet the
infants' nutritional needs, then it would sense to have a
one-tail test because you' re concerned about deviations
that are in one direction. | guess |I'm suggesting that
where we are now in the public health concerns we have
about obesity, it's probably the case that we would be
concerned in either direction. So at the tinme it may
have been a perfectly reasonable conclusion that isn't
necessarily the one we should reach now.

DR. HEUBI: | guess it's just been pounded in ne
so often not to use a one-tail test for anything, that it

just seenms |like it makes no sense.



DR. GARZA: You don't have to answer that.

[ Laught er . ]

DR. GARZA: Any other questions?

[ No response. ]

DR. GARZA: All right. Thank you very nuch.

You may not want to | eave the podiumjust yet.

We have next on the agenda is an opportunity to
bring all the previous speakers forward for a question
and answer period. And what 1'd like to ask the
Committee is whether you would find that hel pful or
whet her we should just nmove on to the next two tal ks and
thus bring everybody up at one tinme. | need a sense from
you as to what you would find nost hel pful.

On with the speakers? |s that the consensus.
And then we'll just ask everybody to come up. |Is there
anyone objecting to that on the Commttee?

[ No response. ]

DR. GARZA: If not, Dr. Benton? Dr. Duane
Benton, who is retired. | don't know whether there is an
emeritus ranking within industry, but certainly you would
merit that title if it existed. So we will refer to him
as an eneritus industry representative, at |east as an
i ndustry enpl oyee in the past, but one of high
distinction. And he will be tal king about product

conposition considerations, clinical studies.



DR. BENTON: | want to make sure you can hear
and other things. One, I'mnot going to--at my age and
my position, I'"'mnot going to try to inpress you with how
fancy | can make slides. So we aren't going to have any.
| hate to a slide, to a screen

Also I think all I'"mgoing the be doing is a
critique of my own talk, so |I've got sonme things here |
don't want you to forget. | enjoy |looking at the
audi ence and if you're falling asleep, I'll start at you,
sonet hing |ike that.

Now, you shoul d have background of why am | up
here. Well, one of ny various qualifications is, as Bert
said, I"'mretired, and they sonehow felt that would
reduce the conflict of interest. Obviously one of the
seni or people. Sanmis a little nmore senior than I am

But in this, what I amdrawing fromis 25 years
when | was director of nutritional research with the Ross
Products Division of Abbott Laboratories. And when |
refer to ny conpany, then I"'mreferring to--sonme of you
used to know it as Ross Labs back in the good ol d days,
and it is now Ross Products Division.

It was a very good conpany to work for. It may
not be representative of the industry in its attitude
toward physical growth studies, and in fact what | say
may not be representative of what the industry or the

Ross Products Division presently do. In other words,



when | went into this, | asked the people at Ross. They
were calling me up because Bert couldn't find nme, because
| was wandering around out in Kansas. And so they called
me up and said, well, wouldn't you do this? And | said,
"Do you want ne to? | could be kind of a | oose cannon.”

[ Laught er. ]

DR. BENTON: And they said, "Oh, yeah." The
peopl e on the Infant Fornmula Council said, "That's a
great idea.” W'II| see.

[ Laught er . ]

DR. BENTON: Because these are mnmy opi nions.
This is not edited material. | really sort of identified
when Benjam n Franklin was asked whet her he would wite
t he Decl aration of I|ndependence, and he said he made it
an i ssue of point, that he did not wite material to be
edited by other people. | can understand that now that
I"'min nmy--other than ny wife did try to read it through
and tried to figure out whether it nade any sense at all.

Now, the issues in here are, in nmy 25 years at
Ross | was doing all kinds of different things. [|I'ma
bi ochem st by training. | worked in nutrition throughout
nmy professional career, and | was very concerned about
saf ety of our products. Now, in this we're not supposed
to be tal king about safety. W' re tal king about
nutritional adequacy. When you are in the position that

| was in for 25 years you don't know how to draw a |ine



bet ween those. You renmenber back when you were a
graduate student and there was SMA out on the nmarket that
was vitamn B-6 deficient? And that conpany was--well,
it was a real blow. Rudy Tomarelli told nme that he spent
t hrough his whol e career going into court cases in
relationship to that. That's the one thing you don't
want to do if you are in the position I am

So, safety, nutritional adequacy, et cetera,
there is no discrimnation in there. The fornula has to
be good, and you've got to sonehow figure out whether it
is or it isn't, and if it isn't, you' d better do
sonet hi ng about it very fast.

| was in a conmpany where the aspect of a
physi cal growth study was sonething that was assuned.
When we were in a neeting and they were talking with the
presi dent about, "Are we going to introduce this?" You
know, the answer was, "Where are the growth studies?"
You didn't want to be in the position of not having that
ki nd of information because that was sort of viewed as
sonething not right with it, and we're not going to get
out there, and we're not going to be hit with sonething
very undesirabl e.

So it's also very hel pful to see what |'m saying
here and what |'ve witten in the paper, and I'mgoing to
be tal king basically to the paper, is directed toward

that. Now, it is not an aspect of you saying, "Oh, well,



this didn't sort of turn out right and maybe we ought to
do this and a little nore of that." Wthin the conpany,
clearly, they want to do sonething. You can tell them
"No way. This stuff doesn't look like it's safe.” But
tell them "Oh, we haven't got that done yet, or "W
haven't | ooked into that," or sonmething |ike that. You
better have | ooked into it. You better know what you can
as far as the answers to it.

Now, what we're basically saying about a
physi cal growth study, from our point of view, is that if
there were a nutritional deficiency of any sort, sone
slight depletion of an essential nutrient, that the first
thing we woul d expect to show up would be a dinmnution in
wei ght gain. Now, the other thing that in many cases we
woul d expect to see would be a dimnution in intake of
the formula. Dr. Fonon did address to a degree the
i ntake of fornmula. Mbst of the other things are tal king
about growth of infants and things you can nmeasure on
infants and so forth.

In ny evaluation, really, wherever | could,
wanted to see if the kids really did take in the formula
and would continue to do that, and if | could work that
into a study I would. It's hard. [It's very hard work
but there are ways to find out that you can do that.

Now, when we progress into--and you now, |'m

tal ki ng about the studies as such. Before |I talk about



the fornmula and the ingredients, although ny job was
formula ingredient, |I've got to talk about the studies to
t he degree of what can we expect fromthem because it
isn't going to make any sense why | would want to run
themif | could expect--if |I didn't have in mnd clearly
what we can expect fromthem and what we cannot expect
fromthem And one point that | have tried to nake in
here, those things that we can neasure in a physical
growth study, and clearly you' ve outlined nost of them
that could be. | nean we could do innunerable
measurenments on these infants. But our attitude, or at

| east m ne was then--1 may find sonebody that would

di sagree with ne--are that growh is a conbination of
responses, thousands of them and those m ght or m ght
not be neasured. But we need the npbst sensitive neasure
of how an infant is growing to detect in this short
period of tinme, and with as small a nunber of infants as
possi bl e, that nothing is going wong. And therefore we
need the nost sensitive, sensitive response within the
st udy.

Wth that, one of the things that you people are
addressing is, well, shouldn't we use a breast-fed group
as the control? This just sort of knocks ne off ny seat
to think of that. W know that those breast-fed infants
grow differently than any other infants fed on infant

formula, that there are real differences of what we can



measure as far as growth. And I'mtrying to answer one
guestion. I'mtrying to answer the question, should we
put this fornmula on the market? | may have nmade a bad
infant formula, and now they do go over--they gain weight
or length or whatever at the rate that a breast-fed
infant does. That may be a bad situation. It's not
because the gromth of a breast-fed infant is bad. It is
that | may have gotten there for a very, very different
reason. | may have depleted a nutrient. | may have
caused a netabolic inmbalance. | may have done a whol e
bunch of things because you cannot equate a wei ght gain
or a body weight or sonmething |like that in a infant and
say, "These two are the same. Therefore, their metabolic
patterns are the same. Their nutrient contents are the
sane.” No, they're not.

If | get one that is |like a breast-fed infant, |
woul d probably conclude that there was sonmethi ng wong
with ny fornula, and that's basically what we do. | nean
we | ook at all of the information that we can coll ect and
is practical fromthat point of view Wen you cone down
and you nake a decision and you' re going to nmake advi ce
to your conpany, you're saying, "lIs this safe when you
conpare it to a present forrmula that we believe is safe,
and we have | ong experience?" If it isn't, you don't

have a formula, and the issue is that you' re going to go



back there and you're going to change the fornula so you
fit into that.

Now, clearly, there are innunerable research
studi es that can be done, and you people would probably
| ook at the budgets that we've used for our research
studi es over the years because there are extensive ones,
and you'd think, "Hey, that's a pretty good | ooking
budget." That wouldn't even conme close to trying to
answer the question that you are posing in the sense of
can we sonehow make infant fornula feeding simlar to
that of the breast-fed infant. That is an enornous
research project. I'mnot really sure how !l would try to
undertake it if I were forced to try that. |'msort of
glad I''m not.

The other thing I'mgoing to say here is that
| " mnot going to discuss the premature infant. Dr. Tyson
gave a very good tal k about the aspect of doing that. |
guess | would say that if he were to inplenent and be
able to inplenent his thing about the risk of necrotizing
enterocolitis, all of our formula bottles would say the
surgeon general has determ ned that this formula may
increase the risk of necrotizing enterocolitis, because |
have not seen a formula that in sone way or other didn't
appear in a particular nursery to increase the risk of

NEC.



Now |l et's proceed on with this, and another
thing that I wanted to address, and Dr. Fonon introduced
me to that in his paper and in his talk. He said that
these days it's going to be very, very difficult to start
a study with forrmula fed infants before 28 days. This is
very, very serious frommny point of view W really
depended on Sam for our work, and he started those
infants--well, it was not within the first week, but
certainly the end of the second week. and if we had sone
kind of a nutritional inadequacy which represented the
depletion of a nutrient, or | guess you could even say
accunul ation of a toxin. Those very early part of the
growth would be a very serious |oss of that period, would
be very, very serious in trying to detect a deficiency,
because sonetines around 4 nonths or 3 nonths or 4
mont hs, solid foods are going to be introduced, the
proportional growth rate is decreasing. |If you had had 3
weeks of feeding of a formula or breast feeding, you
m ght have depleted or repleted stores of a particul ar
nutrient, and I'mnot certain that I wouldn't mss a
seri ous problem

One of the things that | always fall back on is
saying that when | was director | was referring to the
vitamin B-6 deficiency in a fornula. Wuld |I have been
able to detect that in a clinical study? | seriously

doubt if an infant had been fed for 28 days on a totally



adequate infant fornula that had been fortified with
vitamin B-6, that at the 4-nonth period of time whether
you woul d be able to detect a weight gain difference, you
know, using that fornula, because they would have

recei ved enough Vitamn B-6 that it pretty mght likely
have carried them through that deficiency, and we would
have never known. And we well know what happened when it
really went out on the market and infants were really fed
on that product as the sole source of food frombirth.

So | think it will be a great loss if we cannot introduce
our infants quickly into the fornula feeding when we're
testing.

Anot her thing that I would point out, at |east
in our studies--and it was trenmendously inmportant to our
work with Dr. Fonon and nost of our other centers--they
had an expert nursing staff. They observed the infants
closely, just as the pediatricians observed the infants
closely. They talked with the nothers. They resolved
observations that the nothers had and so forth. And I
personal ly believe that nutritional or other types of
problens will probably be detected by the nursing staff
before we get statistically significant weight
di fferences, which, from our point of view, would be
i nportant to be able to stop a study where sonethi ng was
going wong. And we have had studi es where--that were

st opped, anyway. | don't know whet her you woul d



statistically ever have found out whether something was
goi ng wong or not. W didn't want to know.

One of the things that is in here and that |
have not really discussed, but I would just want to
mention in this, there are situations where clainms are
going to be made for infant formula. And, yes, if
soneone is making a claimfor infant fornula, a growth
study is inportant. It's ny personal opinion that
there's an awful lot nore research that is needed to go
out and nmake some kind of a claimfor an advantage or
di sadvantage of an infant fornula. And no one has ever
regul ated that. | certainly would hate to see clains
that | see at the health food store for other foods.

Now, when | went through here, | gave you on
page 2--1 tried to break down the aspect of, you know,
how we make an infant fornula, what the steps are in it,
and then we'll try to discuss how those go into the
aspect of our evaluation. Certainly the ingredients,
whi ch we have had di scussions of, and they've asked ne to
try to discuss all of the other various ones.

But the aspects of things like batching, in
other words, this is where you're going to put together
all the ingredients, they have to be put together in a
specific order, specific manner, specific tenperatures,
and specific times of what is going on in there, and it

can make trenmendous differences in the stability of



nutrients, interactions between nutrients, a |ot of other
things that are involved here. And we will say |ater on,
you know--and soneone nentioned before, hey, we could
just test this ingredient in an infant fornula sonepl ace,
and then everybody could use it. Well, | have serious
doubts about that, and I will try to address those as |
have tine here.

Certainly heat processing is very, very
important in the interaction between the various
i ngredi ents, and, therefore, we're going to have to
al ways think about how much heat processing a particul ar
product has received. But that heat processing is going
to interact with all of the other aspects of things that
" mtal ki ng about here. And it has to do with, you know,
aspects of how we get the product into the container, how
it's going to hold up over shelf life, innunmerable
aspects of that.

Now, let's just go down through and | ook at a
few things in relationship to proteins. Dr. Fonon
addressed it. Maybe | better not spend too nmuch tinme on
it. But, clearly, if you think you're going to nmeasure
the protein quality of an infant fornmula as to its
adequacy, you nust feed a very, very low protein feeding.
In fact, Dr. Fonon, just a little | ower than you dared

feed in those studies that you showed them here.



Certainly when you want to use a rat to study
protein quality, you get half its maxinmumgrowh rate. |
don't think you' d like that for a clinical study on
infants. So if you want to answer about protein quality,
you're going to have to do other types of research.

There are such studies that are very, very conplicated.

| also make reference in here to the PER  This
is arat study. Fromny point of view, it has al nost
nothing to do with how acceptable a new protein source is
for the quality of an infant fornula because the am no
acid requirements of an infant, as far as, say, patterns
of ami no acids, however you want to address it, are very,

very different, certainly nust be very, very different

between the rat and--but it is a very useful test. It is
useful in the sense of if a fornmula is different, in
other words, if | have done different heat processing,

have an ingredient that's interacting with the protein or
sonething like that, it will tell me that something has

changed in relationship to the protein in a PER study.

And you better watch out. It is just |ike our attitude
on the clinical growh study. It is a very sensitive

test, but it is very non-specific. It doesn't tell you
what is wong. It says sonething is wong. And that is

very inportant to our work
| gave you sone interesting exanples in here in

relationship to why I think we're a clinical study, and



one of them | should nention because it got tossed into
that, goat's mlk. Goat's mlk is a high quality
protein. Wiy would sonebody run a clinical study if you

made an infant formula with it? Sonme of you even

wonder ed.

Well, fromny point of view, it is certainly
different frombovine mlk. It certainly can interact,
as the protein m xtures always will--protein m xtures are

conplex m xtures, and they have a potential to interact
with other ingredients, possibly to produce unsafe
material or to change the quality of the protein. Qur
feeling would be that we would have to run a clinica
st udy.

| tried to think through and | ook at exanpl es of
ones that you mght look at in relationship to protein
quality, and they posed the question of: Wat if you

used ultra-filtration to clean sonething out of soy

protein isolate? Well, | said that wouldn't really need
a clinical study. It certainly doesn't damage the soy
protein isolate. It doesn't renove anything that you
normally think of as nutrients. It renpves

phyt oestrogens and assorted other materials. And so |
think you could justify that you didn't need to run a

clinical study.



If we were faced with that situation, would we
run a clinical study? Yes. | think so, Ross. You just
woul dn't want to be sitting out there without it.

| al so made sone derogatory remar ks about
protein hydrolyzates. They scare ne to death because it
makes--and that's not the mld protein hydrol yzates.

Sone of you are smling. These are the highly hydrolyzed
m xtures that taste |ike nud and so forth. But they have
a very definite use.

The interaction of those with other ingredients
in the formula is unbelievable. Certainly you would run
a growth study of anything, you know, that received that
ki nd of treatnent.

| think my time is running a little short.

Let's go through--because you can ask in questions if you
have anythi ng about carbohydrate sources, mnerals, et
cetera. To nme they are relatively straightforward
vitam n m xtures.

Food additives is sonmething that has bothered
me, al ways has, the aspect of how you approve food
additives. One of them-probably the only one that has
been studi ed adequately for an infant forrmula from ny
point of viewis carrageenan. |'m sure there are people
that will argue with ne about that. | spent ny whole

career working with carrageenan



Ot her additives, however, are based on are they
safe for adult population at a |level that they would be
fed there. The intake in an infant can be so nuch
greater and where it's the sole source of--1 put one
exanple in here that | just wanted to show you of a
product that is generally recognized as safe, or GRAS, as
far as the Food and Drug Adm nistration. [It's considered
to be perfectly safe to add to any food. FDA nmay
di sagree with ne on that.

But when we went into using this food additive,
we found out that we knew nothing about its netabolism
We didn't know that the infants were going to be
excreting |large ampbunts of organic acids that we knew
absolutely nothing about. And so we started out with rat
studies and with | abel ed conmpounds to try to find out
what in the devil was happening to--in this case it's
oct enyl - succi ni c-anhydri de-treated starch. And we found
out that there were these organic acids that were being
excreted in the urine, and | was proposing sone rather
ext ensi ve ani mal studies and hopefully to go into the
studies later on. And after a while, the people in
conpani es ended up spending quite a bit of noney. They
said, Do you think you're ever going to convince yourself
t hese are safe? And they decided, oh, let's not keep

dunpi ng noney into a hole.



So as far as | know, our conpany did not use
that additive, at least in the way we were talking about.
But it was certainly one that there was no | egal bar to
its use, and | felt that there was an awful |ot that had
to be studi ed about what the material was.

| al so have the situation where at sonme tine
people cane to me and said we think you have this
horri bl e hydrolyzate fornmula, and we think it would be a
wonderful idea if we could inprove the flavor of it

because the infants would consume nore of it and grow

more happily. Well, one, their food consunption was very
good on it, even though it tasted--I nmean, you would
never drink it. But you probably would have a hard tine

when the forrmula bottle was open and be in the same room
with it.

But, anyway, they wanted me to evaluate flavors
and the possibility of feeding it to infants. And there
are nore than 2,000 flavoring conmpounds that are
perfectly legal to use in foods, and | spent a |ot of
time | ooking over those. And where | could learn the
information | needed about the nmetabolismand so forth, |
had some serious reservations. Many of them | couldn't
even find out what happened to the--what woul d--how t hey
woul d be utilized.

| don't know that we have flavored any infant

formul a--1 hope we don't, or | hope sonebody around there



goes back and does that over again, because | wasn't too
happy with it.

Now, | was asked to try to get criteria for the
aspects of how you woul d eval uate whether a clinical
study would neet--it's right at the end of the paper.
There are five aspects that we have here, and | guess it
at least shows that I'ma chem st because | feel | have
to know the chem stry and the reactivity of anything that
| put into an infant fornmula. And if sonebody can't
explain to me what it's going to interact with, what it's
going to do, you know, | can't approve it going in there.

Then you start proceeding to how is the infant
going to nmetabolize this and do we know anyt hi ng about
that. And | think we ought to have sone data, even
before you go into a clinical study, but have a
reasonabl e i dea of the netabolism

Now, sonme of these things are easy. Sure, we
use nmono- and diglycerides as a nmultiplier in infant
formula. Those are natural products of the digestion of
fat. That's easy, both in the chem stry and the
met abolism But there are other things that are nuch
nore conpl ex and sonetines require inportant research
st udi es.

Then you've got to go through and eval uate your
whol e process, and this is sonmething to get you to

realize that the aspect of the clinical study is



sonething that's going to come last. AlIl of these things
are going to be done. All of the chem stry, all of the
stuff that's done in the pilot plant, is going to have to
be worked out before anybody thinks about, you know,
feeding it to an infant. And | think with good reason.

But any change that we have made in the formul a
has to be thrown into the m xture and say how could it
have changed sone nutrient, sonme interaction of
i ngredient, or sonething like that, to damge it? W
certainly have trenendously sophisticated cheni sts these
days that can go in and tell us just an awful | ot of
t hi ngs about what has happened when a nutrient is--the
state it is in a particular fornula.

And if we started to find out that it was very
different fromwhat was in existing formulas, | would
have concerns and feel that you have to have it resol ved
even before you went into the clinical.

Al so, you shoul d know whet her you have any
hi storical experience with simlar fornmulas. In other
words, if somebody--you know, we need a new fornula or
mar ket i ng peopl e have sone idea that there's reason for
one, and you adjust the anmpunt of mlk protein down a
little and the whey protein up a little, and you, you
know, shift a little in the anount of fat and sone of
t hese things, you can visualize, well, you know, gosh,

we've got all these clinical studies, and we' ve done



t hings alnost identical with that. Wy do you want to
run a clinical study? And it's right. There isn't any
reason if you have historical experience in clinical
studi es or experience out in the market that a very
simlar formula was the same way.

But if you find that, no, it is very different,
then you've got to proceed to these other issues and try
to answer the question of, you know, do we have enough
know edge to not run a clinical study? |It's asking a
negative. And it has to be that way.

You al so should ask yourself the question of
whet her there are going to be physiological effects, and
as | note in here, people are always comng to us with
mar vel ous i deas about sone fancy carbohydrate that we can
add or a new fat or something |like that, and it's going
to have sone renmarkabl e physiol ogical effect. Well, it
is?

From ny point of view, that neans that's it. W
certainly nust at least run a growth study. No way are
we going to, you know, not have that. But we al so ought
to be able to within that study try to understand--try to
measure sonething that will tell us whether it has that
physi ol ogi cal effect, or any, and can it in any way be
injurious? And don't tell nme that, aw, but it's nore
l'i ke human mlk. | do not think that human m |k woul d be

safe to feed to an infant if we processed it in the



manner that we process infant fornula. | don't think any
of you can make it into a product that would be safe.

Now, that's just sonmething to remenber in this.
"' m not saying anything against human m |k or breast
feeding at all. |'"mjust saying we are tough on the
stuff that we've put into those bottles. And, yes, |
know you gi ve sonme heat treatnent to the human m |l k that
mot hers collect and bring into the hospital. But you
don't give it the kind of heat treatnment we give it. No
way .

So these are the kinds of things that we have to
do, and if you do get down through all of those and
you're confident of all of these things, then you can
draw the conclusion that, well, there isn't any real
reason that you have to run a growth study. The
i kelihood of it is small. And often within our conpany,
t he consequence was, aw, run it anyway, even though it's
expensi ve, because the last thing you want to do--as |
say here, one should use caution in drawing this
conclusion. Why? Because if you're out there with the
product and it doesn't performthe way you want it to,
life will be unbearable.

Can | answer questions?

DR. GARZA: Thank you very much. Yes, |'msure
you will.

[ Laught er . ]



DR. GARZA: Any questions? Don't make ne--Dr.
Heubi ?

DR. HEUBI: Can you conment about pre-biotics
and pro-biotics and what you would think a conpany woul d
require in terms of proof that they' re safe and
potentially efficacious?

DR. BENTON: Whew.

DR. HEUBI: It would take an hour, huh?
DR. BENTON: Well, 1've thought about the
subject. It is scary. It probably could be done.

You're dealing with types of materials that in nost cases
are going to be reactive, that you have no experience
with intake of these materials at the kind of intakes
that an infant is going to have. You really ought to be
| ooki ng for various kinds--for innunmerable different
effects that you would have on the infant or could have
on the infant.

| woul d have to have an individual exanple to
try to deal with, and |I'd probably spend the next nonth
in the library, at |east, because it--those are hard
guesti ons.

DR. GARZA: Dr. Baker?

DR. BAKER: You, | think, have nmade the best
argunment |'ve heard for not including a breast-feeding
control in infant trials. But | still have a little bit

of a problemw th the issue of a baby who's grow ng too



fast. | think that we all agree that there are tines
when babies are growing too fast. How are you going to
differentiate--how are you going to tell whether your
formula is giving optimal growth as opposed to good

gr owt h?

DR. BENTON: Well, I think you can tell, one,

"' mnot going to. But even back in the days when, you
know, | would have been involved in any decision within
the conpany trying to address that issue, it would have
been an awesone process because | really view growth as a
very, very conplex thing. | mean, it's not a maxinum
thing of how nmuch fat do you have in the baby and, you
know, what nmuscles. | nean, it's down to the cellular
level. It is innunerable things. And to say what is the
right growth, you're going to have to | ook at those
things at |east to sone degree, and you're going to have
to have followup for a long, long tinme, you know, to
draw t hat concl usi on.

DR. BAKER: | think sone of us in this room
woul d say that formula-fed babies are too fat or too big,
and so we're trying to figure out is there a way to feed
babies with fornmula just right. | think that's a real
i ssue.

DR. BENTON: Oh, well, Dr. Fonon did a series of
studies at different caloric intakes, and these are

perfectly adequate fornmulas. They just have a little



nore water added to them And he was able to get down to
a |l evel that even scared him He got down to 11 cal ories
per ounce from 20 cal ories per ounce. And you' ve got a
different gromth rate. At that point he was a little
scared, and we did quit on sone of those things.

| was scared, too. But we could reduce the
caloric concentration on the fornmula, and the way nothers
woul d feed it, you would get a slower growth rate.

I'"mfairly confident you probably would reduce
t he body fat sone, although |I'm not so sure of that.
Certainly the relationship of growmth to body fat and so
forth is a very, very conplex issue. Long ago, when I
was at Cornell, we studied that in the rat, and we could
do trenmendous things, although usually the rat followed
constant increase of fat increase with tine no matter the
crazy things that we did to the poor creature. That
rel ati onship seemed to stay constant. But you would have
to address it and do that.

Of course, you could also reduce it by reducing
the protein content of the feeding. | get scared of
that, too. | guess you would say, hey, he gets scared
awfully easily.

DR. BAKER: But you wouldn't claimthat that was
opti mal growth?

DR. BENTON: | have no idea. | have no idea of

what's optiml growth. | know that | have to sell an



infant fornula--well, when I was out there, we had to
sell an infant fornula next week, and so we could not
shut down and say, well, when we've got an optinum
formula and an opti mum feedi ng pattern and an opti mum -
got everything arranged, then we'll start, you know,

i ntroduci ng feedi ng agai n.

| think our conpany would be very--Ross
Laboratories, my ex-conpany, would be very interested in
participating in studies of that. The idea that as a
st ockhol der in Abbott Laboratories |I don't think they
could afford it to fund the whole thing because it is an
enornmous project. But it mght be possible to do it.

But if, you know, sonebody comes to you and
says, well, that's easy to do, | don't think they
under stand the situation.

DR. GARZA: We'll take one nore question, if
there is one nore.

DR. DOWNER: Thanks for such an interesting
presentation. Did | hear you correctly in saying that in
your opinion you didn't think that clinical trials were
indicated as this tinme for the matter at hand?

DR. BENTON: For what? Pardon?

DR. DOANNER: Did | understand you to say that
clinical trials in your opinion would not be indicated
for the matter that we're discussing at hand?

DR. BENTON: For formula we were discussing?



DR. DOWNER: Did | understand you to say that
you did not agree that clinical trials were needed at
this time for the matter that we're di scussing? You
didn't say that then? Okay.

DR. BENTON: No, | don't think so. Cur
conpari sons woul d al ways be to an infant fornula.

DR. GARZA: |I'msure we're going to cone back to
t hat during the general discussion, Duane, but let's nove
on to the next speaker. Thank you very much.

The | ast presentation before we nove on to that
di scussion is Dr. Denny Bier, who directs the ARS/ USDA
Children's Nutrition Research Center at Bayl or Coll ege of
Medi ci ne, where he is professor of pediatrics. And he
wi Il be discussing clinical consideration in determ ning
t he need for clinical studies. Dr. Bier?

DR. BIER: Ckay. Duane said that the clinical
studies cone last. Well, here | am

VWhereas |1'd like to make a few disclainers,
first, I was fed on evaporated m |k fornmula.

[ Laught er.]

DR. BIER: So if | say anything dunb, that's the
reason.

DR. GARZA: Should we add that your Dad was si X
feet tall?

[ Laughter.]



DR. BIER: Right. And ny nother won the Nobel
Prize.

Two, whereas | did nose around anong ny
know edgeabl e friends for opinions, although the ones |
express here are my own, and Duane and Sam said they
coul d say what they want because they're retired, and |I'm
a director and ny faculty thinks I"mretired, so | can
say anything | want here. Let's see. Forward, if | can
figure it out. The round button? Okay.

CGeneral operational principles for this talk are
that as far as | can tell, today's formulas all contain--
contain all of the known essential nutrients, and we
don't find nutritional deficiencies that we know about,
and for this reason new additions to fornulas are |ikely
to be those which have ot her purposes besides sinple
repl acenent of nutrient deficiencies. And | have not
considered things |like--no, no, that's not it. Ckay.

[ Laught er . ]

DR. BIER: |I'mnot going to press it again.

| have not considered these things which we
heard about this norning. That was good because we
weren't supposed to consider them | did |eave out one
i nportant thing here, which is political considerations,
which are certainly going to enter into whatever happens

here later, | would assune.



Okay. Real-life Investing 101. When the energy
and metabolismbills are paid, Mther Nature makes a
contribution to a growth fund. This is why nmeasuring
growth is so inportant, because it occurs when all the
mai nt enance needs are nmet. So it's a fundanent al
i ndi cat or of adequacy. And many peopl e have tal ked about
this, but growth neasurenments are advantageous because
they're sinple, they can be neasured accurately,
precisely. They're not invasive. And, nost inportantly,
they're non-specific, that is, they're the best generic
i ndi cator of the fact that sonmething unanticipated may
have gone wrong or may have happened.

Factors controlling linear gromh are different
fromthose responsi ble for body wei ght accretion. For
this reason, | think it's inportant to neasure |inear
growt h. Now, we had sonme discussion of this in various
ways this norning, but the genetics that control |inear
growth is different than the genetics that controls
accretion of body fat. The hornones and things and
gromh factors that control linear growth are different.
So | think if we're tal king about growth as a whole, we
have to nmeasure both weight accretion and |inear grow h.

| do not believe that body conposition
measurenents are mandatory for a clinical study today,
for a fornula study, because the relationships anong body

conponents and chil dhood--infant, chil dhood, and adult



outcones are really not well established. And for that
reason | would say it's nice to measure body conposition.
It's very inportant for research purposes, but it's not
mandat ory for routine clinical fornula eval uation.

My next guideline is that animl studies are
never a sufficient substitute for human growt h studies.
Several people have addressed this today. Aninmal studies
are necessary for proof of principle, for preclinical
assessnments of safety, for all sorts of other things.

But the rat stops there, or the pig or the nouse or
what ever .

Species differences in all sorts of events that
deal with growth and devel opnmental characteristics, the
hor mones, growth factors, metabolic differences anpng
ani mal s, and the species-specific characteristics of mlk
conponents and how they respond to them just nake it not
realistic to substitute animal growth data for human
growt h dat a.

Guideline 4 is that the presence of a substance
in human mlk is not sufficient initself to elimnate
the need for a human growt h study. First, as | opened
with, current fornulas are nutrient sufficient, at |east
as far as I'm concerned. The non-nutritive conponents of
mlk are not well characterized. Sonme enter mlk
passively. They conme along with the novenent of fluid

and water and electrolytes. Many don't have any



est abl i shed purpose, and sonme have profound bi ol ogi cal
activity but their role in human growth and devel opnent
is not well understood, for exanple, all the growh
factors in colostrum

So anot her way of saying this would be that the
non-nutritive conponents of breast mlk, what their
function is in humans today, many of those are
hypot heses, and because they're hypot heses, they deserve
to be tested. And then I'd just like to rem nd you that
there are conmpounds in human m |k that you don't want
there. For exanple, the infant's |argest source of
dioxin is breast mlk. Now, that's not the nother's
fault. But the infant's |east source of dioxin is infant
formula. There's no dioxin in infant fornmula. There's
dioxin in breast mlk and, therefore, we shouldn't use--
" mnot trying to inply that anybody wants to put dioxin
in infant fornmula. But it's just an indicator of the
fact that its presence in human m |k doesn't nean that
it's necessarily safe or should be there.

Guideline 5 |1 don't believe that data from
post - mar keti ng experiences el sewhere are really
sufficient to substitute for a pre-market growth study.
Post - mar keti ng surveillance is largely an uncontrolled,
anecdot al experinment. The validity of post-nmarketing
data is heavily dependent upon the reporting of adverse

events, and | think there are well -established and



docunent ed cases for reasons why people don't report
adverse events. Sonetinmes they don't see them They
frequently attribute themto another causes. Sonetines
they don't tal k about them because of potential liability
issues. And then they don't like to fill out the
paperwork or get involved in answering questions about
this. So there's a significant underreporting.

| also don't believe that post-nmarketing
surveillance is likely to detect subtle growth effects
because of the range of normal infant growth and
devel opnent and | ength, sonme of the things we heard about
earlier, and then the various confounding effects that
occur in routine clinical practice, and these are not
going to be hel pful, | think, in understanding control
differences in new fornul a.

Ckay. Those are sort of guiding principles, and
we were asked to provide criteria, and ny first criterion
is that an infant growmth study is required if a substance
is being added to human m | k for the purpose of
i nfluencing human growth. G ven all the things that are-
-just, for exanple, colostrumgrowh factors, these sort
of things that m ght someday be added to infant fornmula.

If the stated purpose is because this materi al
i nfl uences human growth, well, it seens to ne you need a
growth study. Now, this is a subset of a nore generic

guestion, and even though--1 forget who this norning



said--these are not on the table, I'"'mgoing to throwin a
few gratuitous comments. |If one clainms an effect or
benefit for a material added to the fornmula, then you
have to denonstrate the clainmed effect or benefit. |
think that should be a fundamental principle.

The Working G oup on the Nutritional Assessnent
of Infant Fornulas of the Comm ttee on Medi cal Aspects of
Food and Nutrition Policy in the U K recently issued a
statenment which said "the goal should be an hypothesized

functional or clinical benefit based on defined outcone

measures. "

"Any nodification which is hypothesized--this
should be "or,"” | guess--"or claimed to have significant
advant ages shoul d be subject to clinical trial." This is

basically sort of the same generic principle.

Ckay. The sort of conplenent to that principle,
Criterion 2, is that an infant growth study is required
for macronutrients or other conponents that are known to
af fect the hornones, growth factors, genes, or
nmet abolites that control human growth. So we have, you
know, a variety of exanples of that, things that, you
know, for exanple, growth--am no acids that are growth
hor mones, secretagogues. W have fatty acids that are
known to have gene regul atory effects, things of this
sort. And if that's the case, then one needs to do a

growt h study.



Criterion 3, | would suggest that an infant
growth study is required for formula changes that result

in nutrient levels that are outside of established

ranges. Now, | didn't quite know how to say this and it
make sense, so |I'll explain to you what | was thinking.
First, | think it's tine to update CFR 107

because it tal ks about, as | recollect, mnimmlevels of
29 nutrients, maximum |l evels of only 10. It exenpts a
variety of others, and I think we now have LSRO reports
on terminfant fornmula, preterminfant formula, and the
new DRIs. And | think it's time to start establishing a
new set of consensus ranges for term and preterm i nfant
formulas. And that would al so require addressing the
exenptions that currently exist for preterm fornula.
Should it still be exenpt? | nean, these are | egal
questions and regul atory issues. | don't know, but |
think it's time to ook at themagain. And | think its
tinme to address the issue of the various non-nutritive
substances that people are considering or talking about
may have benefit in infant fornmulas.

Once that's done, you would have consensus
ranges. You know, they m ght turn out to be regul ations.
| don't know. But you would have sonme relative
established ranges. |If they becane statute, then it
woul d be illegal to actually manufacture or to sell a

formula that was outside those ranges. But hopefully



sci ence changes along the way or we advance in sonme way,
and there will be a tinme when sonmeone wants to test
things that are outside of those ranges. And | think
growt h studies or studies of effect would be required for
any proposed formulas that fall outside those ranges.

And this is, in fact, you know, equivalent to the opinion
of a recent workshop report fromthe European Society for
Pedi atri c Gastroenterol ogy, Hepatol ogy, and Nutrition.

Criterion 4, addition of an entirely new
conpound to formulas requires a clinical gromth study. |
al so sort of slipped away fromtrying to define what |
mean by an entirely new conmpound, but | nean things that
haven't appeared in fornula before.

Now, as | nentioned, substances that are present
in human mlk, in ny opinion, is not a sufficient reason
for an exenption fromthis. Substances not present in
human m | k, again, for reasons we tal ked about earlier,
ani mal studies are insufficient for establishing either
safety or efficacy. A human study is required. If a
human study is required, it contains several endpoint
variables. One is growth as the non-specific variable of
overal | adequacy or identification of untoward effects,
and then some primary endpoint variables that are
rel evant to testing the hypothesis of why you added this

material in the first place.



Criterion 5, all entirely new fornmulas require a
growt h study, and, again, |I'mnot tal king about | egal
definitions here. These will have to becone | egal
definitions, but formulas that are not sinply
nodi fi cations of products already narketed in the U S
For exanple, if one has a marketed fornula and one
changes the conposition in a nodest way--and | don't want
to try to define that here--that would not necessarily
fall into this category. But if an entirely new conpany
is formed that's nmarketing an entirely brand-new fornul a
that's never been marketed here before, even though
they've stolen it from Ross or Mead Johnson or sonebody
el se and are now nmaking it thensel ves, they would have to
establish the proof of nutritional equival ency or--
equi val ency to or superiority to marketed fornul as
because of the things we just heard about from Duane,
that is, the different types of ingredients, ingredient
sour ces, production and processing variables, matrix
interactions, differences in absorption, bioavailability,
et cetera. This coincides with the 1988 Acadeny of
Pedi atrics Task Force position.

Then, finally, the last criterion is that
formula alterations that are likely to affect G function
or nutrient bioavailability require a growth study, and
it seens to ne this is, again, sort of a fundanental

axiom | nmean, the gastrointestinal tract is required to



assure bioavailability. And if you put sonmething into
the gastrointestinal tract that affects the function of
the gastrointestinal tract, you have to show nme that the
function is still adequate. There are known matrices
that are nore or less difficult to extract nutrients
from changes in macronutrient conposition that affect
absorption, for exanple, different types of fatty acids,
enterocyte function, nutrients that react with enterocyte
receptors and, in particular, gastrointestinal flora that
have effects both anmong what the flora do in the
intestinal [umen and how they interact with enterocyte
receptors.

Then, finally, something we didn't tal k about at
all here today that | recollect, things that m ght affect
gastrointestinal motility that may affect the ability to
absorb nutrients.

So, with that, I wll close and answer any
guesti ons.

DR. GARZA: Thank you, Dr. Bier.

Any questions? Dr. Stallings?

DR. STALLINGS: Thank you. There were two
things that |I thought about while | was listening. Early
on you were discussing body conposition, and, you know,
that's one of the things | think as a commttee we're
t hi nki ng about, the role that m ght play. And you nmade

the distinction between body conposition neasures being



appropriate for research and not appropriate--and
suggesting not appropriate or necessary for these infant
f eedi ng studi es.

And | think as |'ve thought about this over the
| ast, you know, few nonths that we've been doing this,
part of it is what is the quality of the research that's
going to be required to bring products to market.

So I"'mnot trying to put you on the spot.
Clearly, you're hearing sonme of that, too, that what we
m ght be doing in our |aboratories under protocols that
we derived and are those really--should those be
different, we're trying to get at the same thing. So
just maybe el aborate on that in that context.

DR. BIER: Well, first, if soneone wants to add
body conposition neasurenents to studies for |icensing of
a formula, | think that's entirely appropriate because |
think we need far nore information about what body
conposition neans.

Ri ght now | don't know what to do with the data,
so if you gave nme an old fornula, Fornmula A that's
mar ket ed and now you test Fornula B and it has slightly
nore fat and whatever, | don't know what to do with that
information. Does that make it better? Does that make
it worse? | don't know. Certainly a |ot of people would
say, well, if the infant is slightly fatter, well, that

makes it worse because they nmay be fatter later, and |



woul d say that's an hypothesis that we certainly need to
test a little bit nore. So |I'mnot sure | know what to
do with the data. Once | understand fromthe research
studies what to do with the data, then | think it m ght
be required, you know, for a new forrmula. But right now
| just don't the information's adequate.

DR. STALLINGS: But you're naking a bit of a
di stinction between the research and the activities the
conpani es are doi ng- -

DR. BIER: Okay. What we call research--okay.
You know, yes, |I'mtal king about research for a primary
scientific purpose as opposed to research for a
| i censi ng.

DR. STALLINGS: Well, that leads nicely into the
ot her questi on.

DR. BIER: Good. I'mglad |I'mbaiting you.

DR. STALLINGS: You did fine.

[ Laught er . ]

DR. STALLI NGS: But the other thing you ve heard
us contenplate here is what is the role of the pattern of
growt h of nodern-day contenporary breast-fed babi es and
| ooking at if not optinmum but desirable, or whatever we
want to call it, what are your thoughts on that, because
we have had 20 years of--

DR. BIER. | don't know what optimal is, and |

know if | want to test a formula and know that it's



adequate, | need to test it against other adequate
formul as, not against breast m |k, because | know it's
going to be different than breast mlk. And I think it
was Duane who just said we may be able to produce
formul as that are equivalent to breast mlk, and until
sonmeone shows ne that they are better in some |ong-term
way, | don't know what that neans.

DR. STALLI NGS: Thank you.

DR. GARZA: Any other questions?

[ No response. ]

DR. GARZA: Taking Duane's suggestion that, in
fact, because one can manipulate forrmulas in a variety of
ways, theoretically at least, to be able to achieve a
growth pattern that would be conparable to human m |k,
what formula woul d one use as a standard agai nst which to
judge, given the fact that fornulas are evol ving and
changi ng over tinme?

DR. BIER: You nmean any new formula with regard
to anot her fornula?

DR. GARZA: Yes. And if they're different, how
do you decide if it's an inmprovenent? Does follow ng
growth then becone a noot point?

DR. BIER: If it's an established--if you're
maki ng a change in a fornmula that's conpared to an
established formula, then the established formula becones

one. If it's not, then |I think what you have to resort



to mnimally are gromh data from you know, fornula that
babi es, not breast-fed babies--

DR. GARZA: Does that in essence then becone the
desirable growth pattern? And what evidence is there
that that, in fact--

DR. BIER: | don't know what a desirable growth

pattern is, Bert. Can you tell me what that is?

DR. GARZA: No, but--well, | was trying to
foll ow up.

DR. BIER Well, tell nme. | don't know |
mean, | think that's what we struggle wth.

DR. GARZA: That's right. The logic of the
proposition that, in fact, if one were to use a fornula,
then you have to choose the fornula that you're going to
be using to conpare it with. And if growh is going to
be the criterion and that becones the control or the
standard, then, in fact, a priori, one has deci ded what
is the control or what--a value judgnment has been nade.

DR. BIER:. | think that's a fair question, and
"' mnot sure |, you know, know the answer. | think now
we have a variety of infant formulas that at |east by al
nutritional criteria are adequate. | honestly don't know
if we have the data sets that allow us to conpare those
to each other in these critical periods of tinme to
determ ne what the noise is if we use any one versus the

ot her. Perhaps the industry people can tell ne that.



But that would be something that would have to be
est abl i shed.

DR. GARZA: The other inplicit assunption is
t hat one would use growth in isolation of any other
information to be able to assess nmanipulations in a
formula that would achieve a growth that's com ng from
human m |l k. One could use body conposition or one could
use growh rates at different periods, or one m ght be
able to use netabolic indicators for adequacy to make
sure that nothing was limting growth in an adverse way.

Among t hose three, which would you think woul d
be the nost rel evant or which others?

DR. BIER: Well, | was asked to talk about
growth, so that's why | focused on that. | nentioned
body conposition because | don't think it's necessary. |
think in the case of many of these ingredients, one would
have to have a netabolic neasurenment. So if you're
changing the iron content of mlk, for exanple, you would
certainly want to know what serumiron is or ferritin or
sonething |ike that.

| mean, | think it depends on what you're
addi ng, and you have to add ot her conponents that all ow
you to test what the functional changes in the fornula
are.

And, by the way, there maybe--you know, | think

your question also has in it this generic issue of if we



re-establish what the m nimumrequirenents are for
testing formulas, which | understand the commttee is now
going to expand into those questions over tine, yes, what
besi des growth is necessary and what are sone of the
fundamental things? W heard about neural devel opnment
earlier. That's obviously terribly critical in fornulas,
and as you know, the latest additions to fornulas, the LC
PUFAs are in sone degree based on changes that m ght
occur in neural devel opnental outcone.

DR. GARZA: W heard about Einstein fornulas
| ast tine.

Okay. Any ot her questions?

DR. KUZM NSKI: | listened to your presentation,
Dr. Bier, and to Dr. Benton's, and |I'd |ink--both of
which | appreciated very much. And | try to link
material that |1've heard and read with the materi al
presented in Table 1 that was presented to us right up
front this nmorning and, com ng out of that, concl ude that
there are very few instances where a change in
formul ati on does not necessitate a growth study to
val i date the change effectiveness, the effectiveness of
t he change.

And | guess | reflect a little bit that this is
going to cause--this is a gray area. | hear comments
i ke dependi ng upon the experience, internal experience

of the manufacturer, the experience at the clinical



testing organization, that would conclude that a growth
test is needed or not, is it a serious change, is it a
signi ficant change?

| guess | finally get to my question, that |
suspect that this will cause difficulty for the agency to
try and put a rope around to try and harness what is a
significant change. What is a significant amunt of
i nternal experience that | eads a manufacturer to judge
that no trial, no growth trial is necessary?

|'"d be very interested in your coments and Dr.
Benton's coments on that observation.

DR. BIER: Well, you noticed | avoided all of
that in ny talKk.

[ Laughter.]

DR. BIER: No, | nean, that's the nitty-gritty.
| mean, we're going to--there's going to be cases when
you're doing sonething that's so outside of prior
conventional practice that everyone will agree that you
need a study. And then there are going to be m nor
nodi fications to fornulas which | think nost everyone in
the room including nyself and people who think you need
growth studies, will agree it's alnost certainly
unnecessary in this case if some information X, Y, and Z
is established. That's where, you know, the FDA and the
i nfant fornula manufacturers and whoever address this

will conme to some functional rules. And | don't think



they're going to be very easy to find. | just don't
know- -you know, | don't think there's any sinple rule.
Well, the sinplest rule is to say yes, any change of an
infant formula requires a new study. That's the easy
rule. But that's probably not going to be the
functional .

DR. GARZA: All right. Thank you very nuch,
Denny.

We're going to take a break now and come back at
3:45 and then have the speakers all conme to the podi um at
that time for a nore general discussion. Thank you.

[ Recess. ]

DR. GARZA: If we can get all the speakers to
conme up to the podiunf

We will try to go no later than 4:30 with the
panel --1'"msorry, no, that's not the whole commttee.
Sorry about that.

[ Laught er . ]

DR. GARZA: W are good, but | fear we're not
t hat good. We now have everyone assenbled, so let's
start with gquestions.

Maybe we wi || done by 4:15.

[ Laught er . ]

DR. GARZA: Dr. Anderson?

DR. ANDERSON: | magine that |'ve taken a

mar ket ed i nfant fornula and added to it a new substance



and that the only information that | have subsequently
beyond safety is that in a clinical growh study the
children who were first neasured at 14 days had a
di stribution which was set right at the median of the CDC
2000 standards, and when neasured at 1 nonths, 2 nonths,
3 nmonths, and 6 nonths the weight-for-age, |ength-for-
age, weight-for-length and head circunference was al
centered at the 50th percentile with--let's suppose that
there were 100 such infants, and 2.5 percent of them were
above the 97.5 percentile and 2.5 percent were bel ow the
2.5 percentile at each of the neasurenent points. Tel
me why that particular formulation should not be approved
for marketing.

DR. FOVON: Because the ingredient that you've
added was supposed to be added for sonme purpose, and if

it didn't acconplish that purpose, there is no point in

approving the formula. |If you're going to add sonethi ng
to a formula, you have a reason for adding it. |[If that
reason i s not substantiated, |I don't think we're going to

et you do it.

Anybody el se?

[ No response. ]

DR. GARZA: Do you want to follow up?

DR. ANDERSON: Yes. So a natural consequence of
t hat woul d be that a doubl e-blind, random zed, controlled

clinical trial that wasn't focused on--that showed that



there was no difference in growth between the new fornul a
and the standard fornmula, in the absence of any

measur enents denonstrating that the additive had a
desired effect would nean that such a fornula would be

i nappropriate for marketing?

DR. FOVON: As a nenber of the FDA decision
team | say you're right, it would not be appropriate to
market it. There's no point in putting out just a whole
series of fornulas that are going to be nmarketed because
of some proposed advantage if that advantage isn't
present .

DR. GRUMMER- STRAWN: Let nme address that in a
couple of directions. First of all, you haven't given us
enough information to say whether we would want to
approve it or not, because all that we've |ooked at is
the gromt h data. There may be other purported effects of
this new additive that may have been denonstrated to be
there. There nmay have been particular marketing reasons
that the conpany feels is inportant. Those need to be
eval uated, so there's a whole set of other
characteristics that we m ght be interested in other than
the growt h dat a.

But with regard to the gromth data, how do we
interpret that novenent al ong the 50th percentile as the
group nmean? Really getting back to the discussion that |

had with regard to Bert's question, the question is:



What is the appropriate reference? What you have
denmonstrated to nme is that this new fornula | eads
children to grow in the way that they grow across the
United States. Does that nean that it's a good formul a?
| don't know.

Suppose that the previous formulation prior to
addi ng this new ingredient had children growing starting
at the 50th percentile and then falling off to the 25th
percentile, and this new additive now has caused themto
have a nore rapid gromth? 1Is that a good thing? | don't
know. Back to the question Dr. Baker was asking. As
we're in a situation in the United States with a grow ng
epi dem ¢ of obesity, starting in young children, is it a
good thing to have faster growth in the first 6 nonths of
life or in the first 9 nonths of [ife? | don't know.

But certainly I would question whether the way children
are growing right nowin the U S. is the optinml set of
ci rcumst ances.

DR. GARZA: Dr. Bier? And please identify
your sel ves as you answer because whoever is recording
this will have difficulties.

DR. FRONG LLO:  Ed Frongillo. Just to add to
that, | guess a concern would be that, for exanple, the
2000 CDC reference has an adm xture of infants who were
fed in different ways, and we know that breast-fed

infants, at | east who have been intensively fed for sone



time exclusively on breast mlk for sonme time, for a few
nmont hs, grow quite differently. And the results that we
| ooked at earlier showed that this has been replicated
many times. |In the Euro growth study, they show
differences that are simlar, not quite as |large but very
simlar in pattern, and that's froma |large, nulti-
country data set.

So I think one of the concerns--1 mean, | think
to nme there's two parts to your question. One is you
seemto be trying to push our thinking about are there
any circunmstances when an existing reference m ght be
used as a conparator rather than, for exanple, a
random zed clinical trial. And | think we should
probably consider that part of the question.

The other part is then what's the appropriate
reference if you're going to use a reference. | would
say the 2000 CDC is probably not the appropriate
reference because of the adm xture of breast-fed and
formula-fed infants. |If there was a reference group of
formul a-fed infants, one could nmaybe take up your
guestion and think about are there circunstances when
that's a good enough conparator that you would avoid the
trouble of doing a random zed clinical trial. Well, |
argued in ny presentation that it would be hard to
justify doing that because in this particul ar case,

t hi ngs kind of canme out nicely. But when we do the



study, we don't necessarily know how it's going to conme
out .

DR. BIER: I'd just like to go back to our
mystery fornmul a.

You know, when you put a new ingredient in
infant formnmula, you' re doing a very big experinment on
some nunber of children. And I think one of the
fundanment al principles of experinmenting on children is
there has to be a significant benefit-to-risk ratio or an
insignificant risk-to-benefit ratio. Well, if you don't
tell me the benefits, then the risk becomes infinite, or
at least incalculable mathematically if you're dividing
by zero.

You know, it's alnost inpossible to prove that
what you're going to add is infinitely safe. So it has to
have, you know, the potential for sonme risk, and until

you give nme a reason for saying that the benefit

outweighs the risk, I'"'mreluctant to take the chance.
DR. BENTON: Duane Benton. | guess | should
coment on it. | certainly agree, | think, with all of

the things that have been said. There isn't anybody in
the industry that wants to get an ingredient in there
that isn't there for some purpose. | nmean, that's just
goi ng out there and | ooking for trouble. Every

ingredient is trouble, and you're certainly not going to



put sonething in that you can't find sone kind of benefit
for.

Now, if, you know, a regulatory agency were to
| ook at this and think that some nmarketing people had
cooked up sonething that was off the wall for a so-called
benefit, | think they'd be highly justified in saying,
Forget it, this doesn't even justify a clinical study.
Don't conme back to us and talk to us about it until you
can tell me why you're adding it and what the benefit is.

DR. GARZA: Dr. Stallings?

DR. STALLINGS: To cone back to one of the
issues | think |I've been trying to get us to think of,
and as our consultants, | want to pose it in a little bit
different way. |I'mstill intrigued by the idea of what
t he standard should be and know ng that none of us at
this point in time know what's optimal. But if we
weren't in the current environnment where we didn't have
the history of the current regulation and the history of
a very successful program of, you know, the additive
tests, the previous fornmula, and it was 2002 and we knew
t he epidem ology of growth in this country, if we were
just starting fromscratch, what would we think of as a
good way to say what the normal pattern of growth is?
Because | think we're struggling with two different
things. One, we have a history of sonmething that's been

working pretty well, and in many ways it protects the



popul ation, and it's given industry a framework. But
part of what we're being asked to do is to cone back and
really potentially ook at it very freshly. And | think
that's where | keep com ng back to is the pattern of
heal thy children born to healthy nothers who are
exclusively breast-fed, say, for the first 4 nonths of
life, is that something as experts in pediatric nutrition
and growth and statistics and--you know, is that--would
that be a place to start if we didn't have the history
that we're currently working on, and the pros and cons of
that. | think it would be helpful for the commttee to
hear sonme of this.

DR. CHUMLEA: OCkay. 1'll take a whack at that.
You sai d- -

DR. GARZA: Please identify yourself, Cameron.

DR. CHUMLEA: I'msorry. Canmeron Chum ea. You
sai d, okay, basically in 2002 we'll start from scratch or
we'll reinvent the wheel here. Okay. And then from

what ever information we collect, we would be able to

determ ne what optimal growth is. |Is that--
DR. STALLI NGS: | have a standard--
DR. CHUMLEA: | have a standard which we could

do. OCkay. We could do that, and we would find out
basically pretty nmuch that's what we did with NHANES |1
It was a study just recently done of children, collect

information, gives us status information.



And if that was where we started, we woul dn't
know t hat we have a probl em of obesity because it's the
previ ous studies that kind of gave us that. So we'd be
starting off with potentially false informtion or bad
i nformation.

DR. STALLINGS: Four nonths. First 4 nonths of
life.

DR. CHUMLEA: Okay. |In the first 4 nonths of
life. So if we want to do this again, it will give us
what is currently right now Ckay? If we did this in
1940, we woul d have gotten what's then, or 1929, or
what ever. Each of those would be what was at that
present time, and they're correct for the present tine.
But whether that's really the best or the end to neet all
ends, none of us particularly know that.

So if I was going to want to do that and to cone
up with the information and assum ng that the federa
budget is not an issue and we have plenty of noney, you
could do this by creating a sufficiently representative
sanple of children, nulti-ethnic, both sexes. It would
be very intense to collect the information. And we could
collect, starting frombirth and a nmulti-center study,
the information that would give us both status and rate
of growth frombirth to 6 nonths. But you're talking

lots and | ots of noney--well, relatively.



DR. FOVON: Okay. It's 2002, and we're throw ng
out everything we thought we had and starting over. And
now we have ease of recruiting breast-fed babies. W
know t hat they don't grow appreciably differently than
formul a-fed babi es, providing we start at 14 days,
because it takes the breast-fed baby a little |onger to
get on that post-natal growth spurt. So if you start at
8 days, then the breast-fed babies grow faster between 6
and 14 days because they're still in catch-up.

So we start at 14 days, and we conpare breast-
fed babies and fornul a-fed babies, and there's nothing
too nmuch the matter with that. And if we denonstrate
that we can--that the growth of breast-fed babies nowis
the same as it was during the past 20 or 30 years, we can
use our big cohort of reference breast-fed babies. W
have to--if we're going to do it for a 4-nonth study,
then the breast-fed babies presumably should have sone
rules like they're all solely breast-fed, and the
formul a-fed babi es should have sone rules |ike they don't
get anything el se except formula. But that woul d be
feasible. | mean, | can't argue against that just
because we're conparing formula-fed with breast-fed
babi es. For 4 nonths--between 14 and 112 days it really
doesn't make that nuch difference.

DR. GRUMMVER- STRAWN: Larry Grumer-Strawn. |

think that the appropriate reference is largely as you



described it, that I think we need to have a real
prescriptive reference. | disagree with Cameron in terns
of we could do this based on going out and sanpling the
U.S. population, not only because of the probl em of
obesity but because we have an adm xture that Ed was
tal ki ng about of a variety of ways of feeding, and we
cannot concl ude that somehow m xing all of that together
is going to give us what's optimal.

| think that in developing forrmulas, if we're
starting fromscratch and we don't have themin front of
us, if we're developing formulas, we would want to
devel op those fornulas to best match what Mdther Nature
of fers us and what we have defined at this point in time
as optimal feeding.

It is true that 50 years from now we m ght think
differently of what is truly optimal and we will have to
re-evaluate that decision. But that is the nature of
public health, that we always work with the best
information that we have available to us. So I think the
appropriate reference is to find the population that is
feeding in the way that we currently think is the best
way to feed.

How we get there from where we are now | think
is avery difficult question. | think we've raised
interesting issues in terns of we already have a formula

that is producing a different kind of growth. It is not



automatically better to--any forrmula that noves in the
direction of breast feeding is the right formula. So we
can't immedi ately assunme that that is a better
formulation. But | think that somehow we need to figure
out how to get back onto the track that Mother Nature
woul d have us on.

DR. BIER: Dennis Bier. | thought Sam was goi ng
to give us the history of this in the 20th century and it
woul d save ny guessing at it, because he was there, you
know.

[ Laught er. ]

DR. BIER: | only guess. And ny guess is we
started out the 20th century with infants who were
formul a-fed, you know, not doing as well as breast-fed
infants. And peopl e devel oped the fornmulas, and, in
fact, what they used as their standard was the health and
gromth of the breast-fed infant. And at sonme point in
the mddle of the century or slightly thereafter, they
found out, yes, by God, we can nake infants grow just as
wel |l and be just as healthy as breast-fed infants, in
fact, even a little bit better.

Now, if we weren't concerned about the
hypot hesis that these infants have nore fat, naybe, and
are getting fatter on that basis later in life, the
hypot hesis that this is true, what would be arguing about

here as far as breast and fornula feeding? They're as



heal thy. They grow slightly better, if not the sane or
slightly better. So, you know, our concern here about
too nuch gromth is based on accretion of body fat. And
any standard relative to that is going to be an arbitrary
nunber based on soneone's belief at this noment, in ny
estimation.

DR. FRONG LLO  Ed Frongillo. Virginia, if |
under stand the question you were asking, if we could
start over and dism ss the 20th century and we're now in
the 21st century, what woul d be an appropriate reference?
But then | think that begs the question of: For what
gquestion, for what purpose? What is one trying to
eval uate?

For exanple, if our only concern is are the
nutrients adequate and we're not really interested in
gromth itself but we're interested in the fact that
growt h represents the sunmati on of a whole series of
processes that include having adequate m cro- and
macronutrients, that's one question. That's a very
different question than does it lead to growth per se
that we think is optimal. And even that could have a
time frame of the first 4 nonths, say, or first 6 nonths,
or it could have a nuch |longer time frame. | nean, there
is sone evidence--1 don't think it's terribly conpelling

yet in its magnitude, but there's certainly evidence that



exclusively breast-fed infants tend to be | ess obese
| ater one.

Now, one coul d pose a question that we woul d
like to have the growth that sort of represents not just
satisfying the nutrient needs of the infant and sone
pattern of growth that we think represents optiml for
now, but sonmething that tells us sonething about what's
going to happen with this infant in the future. And so
how we think about will probably determ ne what choice we
make of the reference.

| think Samis right in the sense that there are
certain wi ndows--if you took perhaps the m d maybe 1
month to 4 nonths--1 don't know exactly, somewhere in
there--you' d probably find on average that the anount of
growth of breast-fed infants and formula-fed infants, the
growmt h that's accrued during that tinme is about the sane.
They probably got there differently over that period. |If
you extend it to 6 nonths, you'd probably find out
they're not quite the sane.

One of the things that we should recognize is
that there's been |lots of studies done now that have
shown that breast-fed and fornula-fed infants don't--
their pattern of growh isn't the sane through the first
year. Everything we know tells us that by 24 nonths
they' ve come back together. But those studies have been

done. A lot of that has been notivated by--and | should



have said this when | tal ked about the WHO Multi-center
Growt h Reference Study this norning--has been notivated
by the managenent problens that have resulted fromthis
di screpancy and pattern so that the concern has been that
infants who are breast-fed appear to be faltering
relative to the current international previous U S.
reference. That nmnagenent problem has been a major
motivator in going ahead with a breast-fed based
reference.

So many of the studi es have exam ned the
differences in patterns in |ight of that question. Here
we're asking a different question. And it may be that
sone effort to eval uate perhaps the Iowa data that have
infants from both feeding nodes m ght tell us sonething
about this question that we've kind of overlooked in
asking a different question.

DR. GARZA: A related question that is useful
for the panel to discuss relates to Virginia s question.
G ven the fact that we don't have long-termdata to try
to assess the functional consequences of different growth
patterns in the first year of |ife, where should the
burden of proof lie in terms of should we assune than
that differences, until proven otherw se, are
significant? O should we assune that differences, until

proven otherw se, are not?



DR. FRONG LLO. Can | just ask, for ny benefit,
at least, for clarification? Differences fromwhat to
what ?

DR. GARZA: G owth patterns, the first year of
life, breast versus fornula, | nmean, or one formula
versus anot her formula.

DR. STALLINGS: But you're getting into |ong-
term-

DR. GARZA: Long-term-given the fact that we
keep referring to the fact that we can't--we don't have
| ong-termdata that try to assess the functional
consequences of growth differences in the first year of
life--

DR. CHUMLEA: \What's long ternf

DR. GARZA: Seven years, 15 years, 30 years,
mean, however you choose to define it, there are data,
for exanpl e, now suggesting that certain growth patterns
may predi spose children to obesity.

DR. FRONG LLGO: But | think--1"Il turn this to
sonebody el se who has an answer, because |I don't, but--

[ Laught er . ]

DR. GARZA: W agree to do the difficult, the
i npossi ble, but we're contracting out to you guys.

[ Laught er. ]

DR. FRONG LLO:  But it seenms to nme that question

you're asking, Bert, there's at |east two aspects to the



scope of that. One could be--has to do with fornulas
versus breast feeding, and if we started again at the
21st century, would we ever agree to have infants fed on
any formula? That's a very different question than

sayi ng given that we' ve already accepted that infants can
be, should be in many cases fed on formula, about

di fferences anong the fornulas. Those are different

I ssues.

DR. BENTON: | may be sort of throwing a
guestion back at you instead of trying to answer it. But
| amreally perplexed in the sense that you people seem
to think that what you are seeing in difference in growth
patterns has something to do with nutrition. And | have
no confidence in that at all. | nean, clearly, breast
feeding is an interaction between the nother and the
infant. And what the infant consunes is very determ ned
in that process. And if that is the case, what is
changed is in the breast-feeding process and how it
changes the baby and how it changes the nother and her
outl ook on feeding and so forth. Qur fooling around with
formula to try to duplicate that is utterly hopel ess.

Now, clearly, if you want to have studies to do
this, you're going to have to have randomy assigned
feedings. And you know- -

DR. ANDERSON: Yes.

[ Laught er . ]



DR. GARZA: Are you saying, Duane, just so |
understand, that you think it's due to feeding behaviors
bet ween--di fferences between the two groups?

DR. BENTON: Because [inaudible - off
m crophone] | nmean, they're not at that critical
[inaudible]. It is later you' re seeing the striking
differences. And that is the point at which, you know,
it's the nother and the infant and how they're
interacting. | guess the other way you study it is you
trade in [inaudible] nothers.

[ Laught er. ]

DR. GARZA: You think that would be true cross-
culturally, I mean, the fact that these differences are
seen in all settings, that, in fact, it still reflects
behavi or. Okay.

DR. FOVON: Fonmon. First tinme. Bert, in answer
to your question, and putting it, if I my, in the
context of testing a new formula, if we don't know the
consequences of nore or less rapid growth during the
first 4 nonths, all we have left is the conparison of how
they growin the first 4 nonths. And that's all we can
do now. Either they grow as we anticipate on the basis
of a cohort of breast-fed babies or a cohort of fornula-
fed babies, or they grow the sane, and that's all we can

do. There is very little in the literature that tells



you how growth during the first 4 nonths relates to any
subsequent ti ne.

DR. GARZA: Let ne follow up because you' ve made
an i nmportant point. Let's assune, then, that one can--
given the fact that in Duane's presentation, he clearly
poi nted out that one can mani pulate growth in a variety
of ways by fornmula changes. How useful would body
conposition be in assessing both differences as well as
simlarities in growh pattern given what we heard in Dr.
Ellis' presentation and DXA? Wuld that be of any use in
hel pi ng assess the nature of the differences or
simlarities, or do you feel that that would be either
trivial or not very useful?

DR. FOVON: | think it would give you very
little informati on at consi derable cost in what you would
get from neasuring |length and weight, if done properly.

DR. FRONG LLO:  Ed Frongillo. Comments to add
to what Duane said. | think that we know-Bert knows
this nmore than just about anybody--that human mlk is a
bi ol ogically active substance. There are regulatory
factors there that we don't really understand very well.
So in addition to the perhaps maybe behavi oral
differences, it could be that some of the hornona
substances in mlk play sone role in determ ning the

pattern that ensues after that.



And then in response to your |ast question,
agree with Samthat for the kinds of questions that are
bei ng asked, it seens that having both weight and | ength
i nformati on would be inportant. Whether--

DR. GARZA: No one argues with that. Body
conposition--

DR. FRONG LLO. And whether or not there'd be
any additional value of body conposition on top of that,
| would be skeptical that that would bring much nore
information relative to the work that would be required.

DR. CHUMLEA: 1'd just add, going back one
gquestion, to the effects within the first 4 nonths on
sone subsequent event, since we have recorded information
rat her than anecdotal information, and the issue, say, 15
years ago was that babies becanme fat adults type thing.
In the analysis of Fels data, there was no indication
t hat anything before, in ternms of skinfolds and wei ght
before 2 years of age had any inpact upon subsequent
| evel s of obesity by 5 or 6 that did affect, and, of
course, Sun's been happily able to show t hat changes in
wei ght stature, BM stature are very predictive of--in
chil dhood and adol escence are very predictive of
subsequent risk for obesity in adulthood, but nothing
t hat shows up within the first 2 years. &ling to kind of
what's call ed the Barker hypothesis, we've got bl ood

pressure. We've | ooked at birth weights. There's



nothing within Fels where we actually have recorded
information and any information of adulthood that has any
i nk what soever.

Froma nutritional standpoint, we actually have
seven-day dietary records that were collected fromthe
children. What we have noticed in the prelimnary
anal ysis of that is that nutrition potentially in |ate
chil dhood, say 8 to 12 years of age, and early
adol escence, 12 to 16, does have predictive val ues on
bone m neral density in ternms of m |k consunption in
adul t hood. But nothing before that has any rel ati onshi p-
-and we've got dietary records back as early as 6 nonths
of age. So nothing there links up. So | think frankly
that the infant is extremely plastic and can absorb a | ot
of insults or whatever that goes on and nature has it so
that pretty much it can take whatever abuse we're going
to give them and they're still going to probably turn
out pretty good.

[ Laught er. ]

DR. ELLIS: It's just |like we're saying, that we
don't know what the translation is at this point for
babi es between, say, in the first 4 nonths or 6 nonths of
life really what that translation is down the road. W
do know that, |ike Canmeron has said, when you get to age
3, that there are relationships. O course, the closer

you get to adulthood, the stronger the correl ati ons woul d



be, which is understandable. O course, again the 3 to
5, whatever, the main factors going between the first 6
mont hs and there, environnental, genetic issues, even
behavi or issues and so forth, that are going to conpound
a sinmple relationship between what goes on the first 6
nont hs and | ater.

However, nost people do argue that unless
t here's sonet hi ng unusual about a child, they tend to
track along the sane percentile. And so presumably then
if you have a high percentile, in ternms of being
percentiles, you're a high fat baby or a high probability
of any increased fat, and, therefore, presumably those
are the ones who al so appear in the higher percentiles
| ater on.

Agai n, today can you say for certain a baby was
30 percent fat versus one who's 15 percent fat, that he
or she has a higher probability of devel oping
cardi ovascul ar di sease or obesity or diabetes? The
answer is no, we don't know that.

DR. SI GVAN- GRANT: Sigman-Grant. MW two
guestions are going to just denonstrate my ignorance, but
be that as it may, nobody nmentioned head circunference.
|s there any difference between, say, formula-fed and
breast-fed babies in relationship to head circunference?

DR. FOVON: Head circunference in a normal baby

is proportional to length. And head circunference--



increase in head circunference is proportional to
increase in length. The value of head circunference is
in detecting discrepancy between gains in head
circunference and gains on |length, which has neurol ogic,
di agnostic inplications.

DR. SI GVAN- GRANT: And ny ot her question is: |Is
there any difference in organ wei ght betweens breast-fed
babi es and fornula--and | know that there's only one way
to | ook at that. However, |'mjust curious because we
tal k about gross--you know, gross wei ght and gross
percent fat versus--1 know, but that's--the reason | ask
that is because of the potential bioactive conpounds in
human mlk and its relationship to stinmulating G growth
and that kind of thing.

DR. FOVMON: | can answer that question.

[ Laught er. ]

DR. FOVMON: The answer is | don't know.

[ Laught er . ]

DR. FOMON: And | don't think anybody knows.

DR. GARZA: Although there are sone scattered
reports at |east that have been done with sonography for
thynmus differences. But | don't know whether they've
been replicated, and for thyroid, | think as well. But |
don't think those have been replicated, and they' ve been

done indirectly rather than by direct exam nation.



DR. SI GVAN- GRANT:  Well, | bring that up not to
be facetious. It's to ask a question. There's just
anot her thing we don't...

DR. FOVMON: Any other questions that none of us
can answer ?

[ Laught er. ]

DR. GARZA: Is their pay dependent upon whet her
t hey can answer these questions?

Any ot her questions fromthe group? This group
will be here tonorrow, but we should not be shy. Dr.
Ander son?

DR. ANDERSON: Supposing the devel opnent of the
infant formul as containing very long chain fatty acids,
no growt h studi es have been done, but there was evi dence
of the benefit of neurol ogic devel opnent at 24 nonths or
36 nmonths and the additives were generally recogni zed as
safe. Anybody willing to proceed without a growth study?

DR. BIER: No, because there is a priori
evidence that fatty acids, particularly pol yunsaturated
fatty acids, can have effects on acosinoid (ph)
nmet abolism They have effects on activating fatty acid
oxi dati on genes, you know, reducing fat synthesis genes.
So we have a |lot of a priori information that suggests we

should do a growth study. So the answer woul d be no.



DR. GARZA: | certainly want to thank each of
you for being so patient with this commttee and its
unr easonabl e demands of you.

[ Laught er. ]

DR. GARZA: But we will continue being
unreasonable. | hope that each of you can join us
t onorr ow.

We're going to turn now--and you are certainly
wel cone to join us as we begin going through the seven
guestions. You all have these in your packets. 1'd like
to see if we could get through the first section on
metrics for the evaluation of normal physical growth
bef ore we adjourn, and if possible, to take on at | east
part of No. 4 and 5.

Before getting into that discussion, though,
there is one item of take-home work for each of us,
unl ess you can figure out a better way of doing it. That
is, if you ook at Question 7, what 1'd |ike each of you
totry to do this evening--on your own, it doesn't have
to be done as a group activity--is to--well, it can't be
done as a group activity, anyway--is to | ook at some
specific--pick one or two specific changes in infant
formula that you think would reasonably be expected to be
acconpanied by a clinical study. That is Part B to that
guestion. And then use that as a basis for trying to

cone up with general principles and criteria that |ed you



to that decision. O you can do it in reverse, but if
you can choose a specific exanple and gui delines and
criteria, I think that if each of us brings those to the
table tonorrow, then we m ght be able to agree on general
principles or criteria that we would be able to answer
Question 7 within the tine frame that we've got.

In the absence of that preparation, | think it
may be nore difficult for us to get there.

You can pick an original one or go to Table 1.
It's whatever--so that if | want to deal with it in |ess
t han the abstract--Roger?

DR. CLEMENS: Roger Clenens. To that point,
ltem 7, first of all, | was a 17-kilo baby at 12 nont hs.
And you'd probably say | should have been very big right
now.

DR. GARZA: Well, you do | ook big.

[ Laughter.]

DR. CLEMENS: | nust admt, | amtaller than
anyone in ny famly, if that has any nerit. Just to help
with I[tem7, the IFC, the International Fornula Council,
provi ded each nmenber here on the panel with a diagram-a
decision tree for docunentation of nutritional adequacy.
This was to have been mailed out to everyone, but I
wasn't certain that everyone received a copy.

DR. GARZA: We received it about a week ago.



DR. CLEMENS: That's great, because | did not,

Bert.

[ Si mul t aneous conversation. ]

DR. CLEMENS: --copy of that decision tree.
Thank you very nmuch. | appreciate the fine work that

Jeanne has done on that point.

Al so, just a comment, because Moski (ph) had
made a comment fromthe CDC on exanples that would not
necessarily require clinical trials. Again, on the
handout that was provided on the clinical protocol that
has been followed by the | FC nenbers for the |ast 20
years, fundanmentally, you'll see that on page 6 there is
a |list of about eight itens, of which under the current
regul atory gui delines do not require additional clinical
trials. That doesn't nmean that the conpanies won't do
them It just says they're currently not required. |
just want to bring that to light to everyone.

DR. GARZA: |If sone of you did not get the e-
mai |, you should let--

DR. CLEMENS: They were all distributed. 1It's
just a case of e-nmails--

DR. GARZA: |If you haven't received that type of
information, then either the e-mail systemis not
wor ki ng--but it was sent out. | know that | received it
about a week ago along with three or four other itens on

the attachments.



DR. CLEMENS: | appreciate that, Bert. | just
bring out No. 7 in particular because you tal ked about
the itenms, and I want to be sure | have that as a
gui del i ne because it tal ks about those changes, what
changes would require clinical trials under this current
envi ronment versus those which woul d not.

DR. GARZA: I|I'mglad you raise that. |I'mjust
nmore concerned about whether information commttee
menbers may not have received that was shared--

DR. HEUBI: | have this letter from | FC but
didn't get this docunent.

DR. CLEMENS: See, that was ny fear that they
did not receive all the docunentation. Thank you for the
opportunity to share that.

DR. GARZA: All right. Then is dealing with
Item 7 in the way that |'ve descri bed acceptable to the
group so | don't surprise you tonmorrow norning? |'I|
turn to each of you and say no.

Al'l right. Then with that housekeeping item
let's turn to Question 1. And we agreed that we would do
this for termand preterns this norning as we revi ewed
the questions. |It's asking us to group the follow ng
metrics in terms of clinical useful ness as endpoints, and
| woul d suggest that we try a grouping schene that says
extremely useful or mandatory or whatever, of noderate

use, C, of no use, or, D, it's still in the research area



and we really can't comment on whether it's of high,

medi um or no use wi thout additional research because

t here's enough biological plausibility or there's enough
potential interest in the itemthat we would want to get
it, but we just don't have enough information to nmake a
j udgment .

That's one suggested grouping. | don't know
whet her you may--and it doesn't nean that we need to fill
in each of those cells. But that's the grouping that
cane to ny mind as | reviewed this question when they
were first sent.

| s that acceptable to the group? Okay. Then
woul d you like ne to call on each of you, or do you want
a period of discussion before we do that? All right.
Then why don't | start with Dr. Baker. 1Is that al
right?

DR. BAKER: Let's see if |I've got this charge
properly. You want nme to go through each of these
measures and say whether they're mandatory for a growth
study, whether they would be useful for a growth study,
or not so useful, and then if they are experinental and
not - -

DR. GARZA: W thout further research, you really
can't put themin any box, but of interest, but, in fact,

the research shoul d be done.



DR. BAKER: Well, | think the first two should
be mandatory w thout a doubt. The third, head
circunference, it's certainly not in the experinental
stage. | think it's accurate, but | don't see where it's
useful for a growmth study alone. So | would say it would
be hel pful but not mandatory.

| think the same thing goes for skinfold
t hi cknesses. | think that the maj or amount of
i nformati on woul d be--is obtained through the body wei ght
and length. Skinfold thicknesses would be additi onal
information that's useful. The accuracy is sonmewhat
less, and I would say it's probably not nmandatory.

Bi oel ectrical inpedance, | don't think it's a
stage where you can clinically use it, so scientifically
| don't think it's appropriate yet.

St abl e i sot opes- -

DR. GARZA: I'msorry. Wuld you put that in
the third category, No. 3, research?

DR. BAKER: Research. Stable isotopes | think
are at the stage where you can use them but not
practical, so | would put that as...

DR. GARZA: Can you define "practical" for the
group?

DR. BAKER: It's not practical in terns of the
noney that it would require, the testing, the exposure,

the instrumentation, the--



DR. GARZA: Is that relative to the benefit?

DR. BAKER: --the repeatability of the study, so
| don't think it's practical to use it for a growth
st udy.

The final one--

DR. GARZA: DXA is--

DR. BAKER: DXA. DXA |l think is--would be in
t he category of very hel pful but probably not required.
Again, | think it relates to the feasibility of doing it,
the availability of the testing, the tinme that's
required, and, therefore, the noney that's involved.

DR. GARZA: Any other physical body nmeasurenents
or body conposition neasurenments that are not in that
list that you would like to add?

DR. BAKER: [|'m not com ng up with any.
Under wat er wei ghi ng- -

[ Laughter.]

DR. GARZA: Mdthers may object. Okay. Dr.
Stal lings?

DR. STALLINGS: Body wei ght and recunbent
i nked, would those be essential? | have nore interest
in head circunference, and so | put that in the second
category of noderate interest.

The two skinfolds that we discussed, triceps and

sub-scapular, | would put in noderate interest. | think



bi oel ectrical inpedance will not play out, so | have it
in no use in the age group we're | ooking at.

St abl e i sotopes research, DXA in noderate
interest because | think it nmay be a method that wll
help us in the future if we go down that way.

And the only other physical measurenent that I
felt Iike was m ssing would be the m d-arm circunference,
and there's a history in neonatal care of using a head
circunference, md-armcircunference neasurenent that at
ti mes has been helpful in the research. So | would put
that with the skinfolds under research interest.

DR. GARZA: Can we get that down? Dr. Heubi?

DR. HEUBI: Can | say "ditto"?

[ Si nul t aneous conversation. ]

DR. GARZA: ~--literally with everything, but--

DR. HEUBI: | don't have really nuch--

DR. GARZA: But who's ditto because they
differed a little bit?

DR. HEUBI: G nanne's.

DR. GARZA: Okay. | think I alnost totally
agree with what she said. | don't know that 1'll add
much by making any nore coments than that.

DR. GARZA: That's fair. Dr. Anderson?

DR. ANDERSON: Obviously, this is not an area of

expertise for nme, but based on today's discussions--



DR. GARZA: This is for terminfants. W're
going to do this again for preterm so | just want to
make sure everybody understands that.

DR. ANDERSON: It seenmed to ne that ny
ent husi asm for head circunference is sonmewhat greater
than what |'ve heard so far in |ight of what we heard
about the relative correlation of Iength to head
circunference and its ability to potentially identify
devi ati ons from standard neurol ogi c devel opnent. Beyond
that, | don't have anything to add.

DR. GARZA: You woul d cl assify head
circunference then in the necessary--

DR. ANDERSON: Yes.

DR. DOWNER: Body wei ght, recunbent |ength, and
head circunference would all be mandatory. Skinfold
t hi ckness | would put noderate. Bioelectrical inpedance,
do sonme nore research on that. Stable isotope as well as
t he DXA, additional research. And for other physical
body neasurenments, | too think that arm circunference may
be of interest.

DR. GARZA: And you would put it in which
category?

DR. DOWNER: Not noderate, but additional
research. Additional research

DR. GARZA: All right. Thank you.

Dr. Sigman- Grant?



DR. SI GMAN- GRANT: The first three essential,
body wei ght, |length, and head circunference. Skinfold
thickness, | think it's nmoderate interest at this point.
Bi oel ectrical inpedance, 1'd say no. Sane thing for
stable isotopes. It's a research, but it wouldn't be
mandatory. | think there's potential in DXA, and I can't
t hi nk of any other physical body nmeasurenents, but |
t hink we should start thinking about getting out of the
box, and maybe there coul d possibly be.

DR. GARZA: Any exanpl es?

DR. SI GVAN- GRANT:  Not hi ng that wouldn't be |ike
MRl or--1 don't even know, echograns or sonething |ike
that. We can look at--but it's not ny area particularly.

DR. GARZA: All right. Yes?

DR. MOYER-M LEUR: Moyer-Mleur. | would agree
that the first three, body weight, recunmbent |ength, and
head circunference, should be mandatory. Skinfold
t hi ckness woul d be of noderate use. Bioelectrical
i npedance | don't think has a valid reason for use in
infants. Stable isotopes for research, DXA | think
woul d--coul d prove to be very useful with a number of
caveats. And then there are other physical body
measurenents such as air displacenent and TOBEC t hat
potentially would be of noderate useful ness.

DR. GARZA: Okay. Dr. Kuzm nski?



DR. KUZM NSKI: Sure. Thank you. Kuzm nski.
Again, this is not my area of expertise. | only know
what |'ve read in the book and what |'ve heard in the
di scussions today. As mandatory, | would think body
wei ght, recumbent | ength, and head circunference.
| nteresting, but not mandatory, certainly, skinfold
t hi ckness, but interesting.

| agree with the comment of | ooking towards the
future, thinking out of the box in ternms of traditional
measur enents, and naybe DXA falls into that category.
And the others I would classify as research.

DR. GARZA: So you would put DXA into the
research category or into a category that ought to be
requested or--1"'m-

DR. KUZM NSKI: Useful category.

DR. GARZA: Okay. Now, just to help the
recording, it my be difficult. W' ve got, gee, it
shoul d absol utely be of use, npderate, m ght be useful,

so you would put it in that second category then, DXA,

along with skinfold thickness? Okay. Good. | wanted to
make sure | understood that. Thank you.
DR. DENNE: Denne. | would also include body

wei ght, length, and head circunference as nandatory, and
| woul d put head circunference there because it really is
our only surrogate neasure of neurol ogi c outconme and

reflective of brain growh. So | think it bel ongs there.



Skinfold thickness is sort of noderate.

Bi oel ectrical inpedance, as discussed before, probably
not useful, and the other techniques, research.

DR. GARZA: Okay.

DR. THUREEN: Thureen. | agree that the first
three are essential. Skinfold thickness is of noderate
interest, and | always do m d-arm circunference with
skinfold, so |I'd put those in the sanme group

Bi oel ectrical inpedance | think is probably of
no use at this point.

St abl e i sotopes and ot her physical neasurenents
are research tools, and DXA I have m xed feelings about
because | think in nost instances it's a research tool
because it's not widely available. On the other hand, |
think it's probably going to be of sone significant use
in the future, so it's kind of between the second and
fourth category for ne, but at this point | guess |I'd
call it a research tool

DR. GARZA: GCkay. Thank you.

Dr. Briley?

DR. BRILEY: Briley. The first three |I think
are of great use, skinfold thickness noderate, and the
bi oel ectrical inpedance, not yet. And the isotope and
the DXA are research tools. | just wish that industry
could get it down to it would be |less costly piece of

equi pmrent. And the last is research al so.



DR. GARZA: All right. Roger, would you have
any comment s?

DR. CLEMENS: | certainly agree with the
[inaudi ble - off mcrophone]. | certainly agree with the
rest of the [inaudible] research tool [inaudible] nore
cost-effective, technology w Il change [inaudible].

[ Laught er . ]

VO CES: Say it again.

DR. GARZA: No, we won't ask himto do that.
That's all right.

There is a fair consensus on the first category
in ternms of body weight, recunbent |ength, and head
circunference. | realize that it isn't unani nous, but
generally as close as we come. Wuld anyone like to
object to it being characterized in that way on the
commttee? Wth skinfold thickness as being of noderate
interest, DXA at tinmes was placed there, at other tines
it was put with research, but predom nantly as a research
tool. |Is there any objection if the mnutes record that
in the end the discussion said, well, it's nore of a
research tool right now but one that we would recommend
highly to FDA to get nore information on because of its
potential usefulness in future assessnents? O do you
want to say no, it's of noderate interest? G nanne?

DR. STALLINGS: |'d--



DR. GARZA: You need a mke. [|I'msorry.

Ot herwi se--1 nmay get away with not asking you to repeat
once, but possibly not tw ce.

DR. STALLINGS: Stallings. |1'd like to pause
and have a little bit nore discussion of that, because |
think it is going to be very available and is in nost
centers--and if you do sone of the study kinds of things,
| i ke having the phantom and centralize the assessnent and
that sort of thing. | think it's noving forward fairly
quickly. So I'm |l obbying to keep it on the--out of the
research only and into the nmoderate. Certainly it m ght
not be appropriate for everything we' re doing, but
there's so much interest both in body fatness and the
chil dhood issues related to osteoporosis that | think
those two--this is the measurenent that give you sone
assessnent of bone health and some assessnent of body
adi posity. So that was why | was putting it in the
noderate rather than research only.

There's a comment fromthe floor. | don't know
if that's not possible at this point.

DR. GARZA: Not unless you want to ask them a
guesti on.

DR. STALLINGS: | don't.

[ Laught er. ]

DR. STALLI NGS: | don't want to break the rul es.



DR. GARZA: That's certainly within the
procedure. You can ask if you want.

DR. STALLINGS: So that was why | put it in--
sort of started that.

DR. BRILEY: Could |I ask you a question?

DR. GARZA: Yes, Dr. Briley, that is certainly
within the procedure.

DR. BRI LEY: What percent of the centers in the
United States currently have access to this kind of

equi pmrent? This is not something I know about, so kind

of fill me in about how many are already using it.
DR. STALLINGS: Well, it's |ike what we've been
doi ng today. You'll have to define "centers."

DR. BRILEY: \hatever you--

DR. STALLINGS: But | think nost children's
hospitals are going to have them or have them | think
that Level 3 nurseries, which is where a ot of the
si cker babies are often at adult hospitals, and they
certainly have them We will probably never see, you
know, private pediatric practices having them but they
woul d have access to themin their community, generally
under the auspices of wonen's health centers and things
like that. But you' ve heard all the caveats about if you
really are going to do this, you have to have a
techni ci an, an operator who's really good with kids and

nmons, and so they're all things that flow fromthat.



But the current DXA technology is fairly wdely
available in mddle-size towns and up and in all mgjor
medi cal centers.

DR. GARZA: Virginia, related to that, what
percent age of centers that have an interest in doing
growth or nutritional studies to you estimte now have
DXA? |Is that nmore than half or less? 1In terms of groups
t hat m ght be engaged in this type of assessnent.

DR. STALLINGS: Well, I think the groups that
really define thenselves as interested in growh, both in
little--you know, failure to thrive and obesity, are
goi ng--either have it or are approaching 100 percent,
because it is--it was a breakthrough technol ogy in
chil dhood body conposition and growth studies. So |
think if they don't have them it will be hard to stay in
the field, and nost of us who have gone froma | ot of
stabl e isotope work to this find this a nuch easier
technology to work with with children of all ages.

DR. GARZA: Dr. Heubi ?

DR. HEUBI: M coment was, although this is
wi dely avail abl e, not everybody has pediatric software,
and that becomes a bit of an issue. But G nanne is
absol utel y--she's absolutely correct about it. Most
centers that have GCRCs that are in pediatric centers
have them and they're broadly available. And they're

often free and at | ow cost in the GCRC--



[ Laught er. ]

DR. GARZA: That sounds like a paid political
announcenent .

DR. HEUBI: This is an infonercial.

DR. GARZA: An infomercial, that's right.

DR. STALLINGS: He's the center director.

[ Laught er . ]

DR. HEUBI: But it's true that nost of them
have--actually, 1'd say--there are eight pediatric
centers in the country, and |I'd say pretty uniformy they
all have them So it's wi dely avail able.

DR. GARZA: Wbuld anyone like to speak agai nst
G nanne's proposition?

DR. DENNE: | guess |I'd just want to raise the
guesti on about what are you going to do with the data.
You know, how are we going to interpret the DXA scans?
Again, 1'd love to have that as a reference, but how are
we going to, in the context of a formula study, interpret
the results?

DR. STALLINGS: Well, you know, we all can see
that we don't have great reference data right now. And,
in fact, there's a major N Hfunded study | ooking at
reference data down to a certain age that's going to
address that in older children. And | think one of the
gaps that remains is having simlar quality--1 think it's

a five-center study? | think one of the chall enges that



remains is the reference data, but | would propose this
woul d be used in the randon zed trial setting where you
woul d have enroll ed groups random zed, and then you
really could start to see are we having differences.

My interests really are in all three
conpartnments, actually, that--are we making children fat
to the detrinment of the fat-free mass? O are we making
themfat and fat-free mass is fine? And there are a
nunmber of issues that are comng along in the infant
formula world and in the antecedents of osteoporosis that
really directly have to do with bone m neral accretion.

Now, it would be conpletely m srepresenting it
to say that what goes on at 4 nonths we know has
sonething to do even with 2 years being now anbul atory or
at 7 or at that critical time sort of 10 to 14. So--but,
| mean, it is, | guess fromthe commttee point of view,
you know, it's futuristic, but I'malready pleased that
we' ve added length to this. You know, so we are trying
to think about where do we want to go in the future.

So, to me, the big deal is we've changed from
just worrying about children not growi ng, which is
failure to thrive, to trying to | ook at both sides of the
growt h spectrum

DR. DENNE: And, again, | don't have--I think

t hat data woul d be useful, but specifically if you find a



difference in one conmpartnment or another, what is it that
you will do with that between fornul a?

DR. HEUBI: | think what it's going to require
is the nore | ongitudinal view, because one of the
comment s was nade about not knowi ng anyt hi ng bel ow age 2
in terms of what its relationship to adult obesity is.
This would give us an opportunity to actually go anot her
step further with followup studies in the future.

Again, it would require probably out of the scale of an
infant fornula trial but would be some information that
coul d be added as added know edge.

DR. THUREEN: Thureen. | agree with what you
said, the usefulness as a tool. | just don't want to--
this commttee's recommendati on come across as meani ng
t hat unl ess you have a DXA you shouldn't be involved in
formula trials. And |I'd hate to see that happen because
| know at nost centers, pediatric GCRCs are at nost
children's hospitals, but there are still a | ot of people
out there who don't who have been involved in fornula
trials. So | think we have to nake it very clear that
t his--when we say noderately useful, it shouldn't be
| ooked on as that kind of a center would have a
preference for doing these types of studies if they had a
DXA machi ne, because | don't think at this point in tine

that's realistic.



DR. GARZA: Okay. There is still is sonmewhat of
a split, is nmy sense, but if it's not required, then I
think we've given the FDA a sufficient breadth of views
on this that prolonging the discussion probably will not
be very useful. | don't think that there is a
fundamental difference in how this technique is viewed,
but where it m ght be placed.

Ckay. Bioelectrical inpedance was pretty nuch
put into the useless category for right now, and with
stabl e i sotopes also being in the research category, and
arm circunference possibly being placed al ongside with
skinfold thicknesses as of noderate use. |Is that...any
obj ections to that summary?

[ No response. ]

DR. GARZA: All right. Then we're done with
terms. We'll start with preterns, and I'"'mtrying to
find...

Dr. Thureen, would you like to start?

DR. THUREEN: Yes, | will start. | think that
body wei ght, recunbent |ength, and head circunference are
critical. | think that skinfold thickness and DXA are of
noderate interest, but are of less use at this point in
time than they actually are in terms infants because of
the technical difficulties in using them And | think
there is no role for bioelectrical inpedance. | think

t hat stable isotope and ot her physical body measurenents



are not indicated at this tinme, are really in the
research area.

| do want to stress that in this age group, |
t hi nk head circunference is critical because we use head
circunference frequently for detecting significant
abnormalities in growth, and it is a major way of | ooking
at--or at |east suggesting |ong-term neurol ogical growth.

DR. GARZA: GCkay. Thank you.

Dr. Denne?

DR. DENNE: | don't think I would add anything
different to that. That seenms a reasonabl e position.

DR. GARZA: Okay. Dr. Kuzm nski?

DR. KUZM NSKI: | have to defer to the experts
on this and agree to the sane thing.

DR. GARZA: Dr. Moyer-M I eur?

DR. MOYER-M LEUR: | would just concur for
preterm babi es that head circunference is probably nore
critical than recunbent | ength and easier to obtain.

DR. GARZA: | didn't sense in the previous
di scussion--just to make sure that the m nutes reflect
the group's sentinments correctly--that head
circunference, recunbent |ength and body wei ght were
prioritized. W said all three are required at the sane
time.

DR. SI GVAN- GRANT: | agree with everyone else so

far.



DR. GARZA: Sigman- Grant.

DR. DOWNER: Downer. Ditto for me, too.

DR. GARZA: And that's Dr. Downer.

DR. ANDERSON: Anderson. The sane.

DR. GARZA: We're on a roll.

DR. HEUBI: Heubi, except that I do want to say
|"mglad that Patti came around to thinking that DXA was
of noderate inportance.

[ Laught er. ]

DR. STALLINGS: And | would agree, and | was one
of the ones who didn't put head circunference in priority
for term and | agree conpletely it's essential for
preterm And | was just trying to have sone
di stingui shing characteristics.

DR. GARZA: Okay. Thank you.

DR. BAKER: | think |I agree with everyone. |
woul d vote for head circunference being essential for
preterm growt h studies.

DR. GARZA: All right. Dr. Briley?

DR. BRILEY: | agree with Patti.

DR. GARZA: All right. Thank you.

Roger, would you |like to make any conments?

DR. CLEMENS: | certainly concur with the group.

DR. GARZA: Okay. Well, gee, all right.

[ naudi bl e comrent off m crophone. ]

DR. GARZA: You can repeat it this tine.



DR. CLEMENS: Officially, yes, | concur with the
group.

DR. GARZA: You have to identify yourself.

DR. CLEMENS: Roger Clenens. [I'Il get it out
yet.

DR. ANDERSON: Then | think we've answered
Question 2 in the way the groupings were made. Does
anyone want to address any aspect of two that you don't
t hi nk we' ve addressed?

DR. ANDERSON: On behal f of the group, | say no.

[ Laught er. ]

DR. ANDERSON: This is Jim Anderson.

DR. GARZA: Thank you, Dr. Anderson.

Al right. Then let's nove on to No. 3, and 3A
is that the netrics above can be eval uated as either
retai ned or absolute growh or velocity, rate of change.
Comrent on the distinguishing values and nerits of each
static or variable method in the assessnent of nornmal
physical growth. [I'mgoing to limt the discussion to
body wei ght, recunbent | ength, head circunference,
skinfold thickness, because, in fact, none of the others
were either recommended or seen as useful, so | don't see
much point in our discussing each of those.

Who would like to start? Dr. Stallings?

DR. STALLINGS: | think that both attained

growth and velocity are essential for the first three,



for weight, length, and head circunference. | think
velocity would not be hel pful in skinfold thickness
because of the very snmall magnitude that we're noving
t hrough. And in the age range we're | ooking at, |
honestly don't know about m d-arm circunference since
we've clustered that one. | think the change is
relatively nodest, but I'Il defer on that one.

| think that covers it.

DR. GARZA: Well, the only other thing that
m ght be useful, although it nay be frosting on the
proverbial cake, is whether you feel that velocity, since
you said that it would be hel pful for body weight,
recunmbent | ength, and head circunference, should all be
obtained with the same frequency or whether you want to
suggest any frequency of neasure to be able to accurately
reflect velocity.

DR. STALLINGS: Well, there are two issues here.
I"mstill of the mnd that nost of the things that merit
growt h study would have a contenporary, conparable group,
so that | would be neasuring them-if you were going to
existing data, | think the velocity curves are 1 nonths
at this--birth to 4 nonths?

DR. GARZA: | just nmeant in terms of how often
woul d you want neasures of body wei ght, recunbent | ength,
or head circunference obtained to be able to define

vel ocity.



DR. STALLI NGS: In a study--

DR. GARZA: In a study population. Are three
measurenents sufficient, or do you want nore frequent
measur ement s?

DR. STALLINGS: A baseline and--well, baseline,
and then assum ng that was before 1 nonth, because
everything we've heard said that that should be, and then
1 nonth, 2, 3, and 6. Again, | guess |I don't understand
how | ong we're planning to run this. A 4-nonth study?

DR. GARZA: Four to six nmonths would be ny--

DR. STALLINGS: Okay. So baseline, 1 nonth, 2
nmont hs, 3, 4, and 6.

DR. GARZA: |'mjust basing that on the previous
guestion that said birth to 6 nonths.

DR. STALLINGS: Right. Good.

DR. GARZA: |I'msorry. Could you repeat that
again? You said birth--

DR. STALLINGS: Baseline--well, birth, the 14-
day, then 1 nonths, 2 nonths, 3 nonths, 4, and 6.

DR. GARZA: So, in essence, nonthly for the
first 4 nonths, and then 6 nonths, the first nmonth having
measures at birth and at 2 weeks.

DR. STALLINGS: Right, or whatever that
earliest--but sonmething--1 was calling it baseline.

DR. GARZA: Bet ween 1 nonth and birth.



DR. STALLINGS: Right. But sonething before--at
14 days as your baseline, and then again at 1 nonth.

DR. GARZA: Ckay.

DR. STALLINGS: So that m ght be a 28-day or a
14- day neasure.

DR. GARZA: | don't know that we have to be that
exact, but it gives people a sense of how velocity would
be obtai ned, or neasured, at any rate.

Dr. Heubi ?

DR. THUREEN: Dr. Garza, can | make a conment?

DR. GARZA: Sure.

DR. THUREEN: |'d like to ask the commttee if
they'd agree on the time points that Dr. Fonmon suggested
this norning, the seven tinme points over the first 6
months of life, because |I think that's what you're
referring to. And unless there's dissension fromthat,
which | suspect there's not but I'd like to ask the
commttee, that those may be the tine points that we'd
recommend for |ongitudinal studies.

DR. GARZA: They pretty much coincided with
t hose.

DR. THUREEN: But we could just call it the
Fonon criteria fromnow on rather than--

DR. GARZA: That sounds good. Thank you, Patti.

Dr. Heubi ?



DR. HEUBI: If you'll give nme one nmonent, | just
want to see what he actually said.

DR. DENNE: This is Denne. | think it was Dr.
Chum ea who suggested that tinme frame. | think Dr. Fonon
was sort of tal king about 4 nonths as the criteria.

DR. HEUBI: | think birth, 2 weeks, 1, 2, 4, 5,
and 6 nonths.

DR. GARZA: So the third nmonth was omtted. |
think that's--we just need a general idea. | don't know
that we have to conme up with the exact nmetrics or exact
time points. That's close enough. There'd be sone
wobbl e.

DR. SI GVAN- GRANT: This is Sigman-Grant. Is
there any advantage to having a nmeasure between birth and
2 weeks?

DR. GARZA: Between birth and 2 weeks, is there
any advantage? There is quite a bit of wobble, is the
sense that I"'mgetting fromthe group again at the table
because of wei ght | oss during--

DR. SI GVAN- GRANT: But is that an inportant
measur e?

DR. GARZA: There are no standards that |'m
awar e of.

DR. STALLINGS: Right. | think what you would
end up there nostly would be with the individual

variation and hydration and i mredi ate pre-partum ki nds of



t hi ngs, which wouldn't reflect the feeding experience as
much.

DR. S| GMAN- GRANT:  Okay.

DR. STALLINGS: And, also, just--1 nmean, | don't
want to tal k about practicality, but, you know, there is
the issue of if we could get a birth, true birth
measur enent, and then 14 days or sonething |like that,

t hat would be great. But | think what we're doing is
just skipping the variability of when you regain your
birth wei ght and establish full feeding.

DR. GARZA: In the interest of tine, while Dr.
Heubi's getting these things together, would you--nmybe
we can take both pretermand termtogether? Wuld you
change any of those recommendations for the preterm or
woul d you | eave them pretty much the same for both term
and preternf

DR. STALLINGS: | think I would | eave them
pretty nmuch the sane, again, just recognizing the
preterm-that the physical nmeasurenents on the preterm
are nore stressful, but we still have to have themto be
able to make the decisions we need.

DR. GARZA: Wbould you recommend--well, going to
6 nont hs post-concepti onal equival ency or-

DR. STALLINGS: Yes, | woul d.

DR. BAKER: | think that both the static and the

vel ocity nmeasurenents should be obtained for weight,



| ength, and head circunference. | don't think velocity
is necessary for skinfold thickness or md-arm
circunference. And | would agree with the tinme points as
G nanne said them and | also think that it would be
useful for both full-term and prenmature babi es.

DR. GARZA: Okay. Thank you.

Dr. Heubi ?

DR. HEUBI: Well, after all that, | don't think
that | disagree.

[ Laught er . ]

DR. HEUBI: | was |ooking very feverishly for
this information. | think Jimshowed it to nme. So |
don't think that--1 think that | would agree with the

same tinme points and the same neasurenent paraneters
woul d be quite appropriate, and for preterminfants, |
think it would be 6 nonths post-conceptional age.
think that's the issue that has to be addressed, and |
think that should be left up to Dr. Denne and Dr.
Thur een.

DR. GARZA: All right.

DR. ANDERSON: Anderson. Agree.

DR. DOWNER: Downer. |, too, agree. Body
wei ght, recumbent |ength, and head circunference at
birth, 2 weeks, 1 nonths, 2, 3, 4, and 6 nonth intervals.

|"d al so agree that skinfold thickness and m d-arm



circunference, the velocity for that is not inportant
her e.

DR. SI GVAN- GRANT: Sigman-Grant. Ditto.

DR. MOYER-M LEUR: Moyer-Mleur. | agree for
the terminfant on the attained and velocity measures as
wel | as the neasurenent periods. But for the preterm
baby, | think we need to keep in mnd that sone of these
studies will be done in-hospital versus post-di scharge,
and | think in the hospital that your intervals need to
be different. And so it would be wherever--a set
basel i ne, and then probably every two weeks until that
child is discharged, and then go into the 1-nonth
interval to 6 nonths post-conception age.

DR. GARZA: Okay. Dr. Kuzm nski?

DR. KUZM NSKI: Thank you. | agree.

DR. DENNE: Yes, | would agree for the--

DR. GARZA: Dr. Denne?

DR. DENNE: [|I'msorry. Yes, | would agree for
the term and al so agree that preterm needs nore frequent
measurenents in-hospital, probably every 2 weeks, every
week to 2 weeks, sonmething |like that.

DR. GARZA: Dr. Thureen?

DR. THUREEN: Thureen. | agree on the term
infant, and, again, the preterminfant, it's going to be
really critical |ooking at what their growth rate is over

their hospitalization period, especially when they're



sick. So initially it may need to be every week, but
probably no | ess than every 2 weeks during
hospi talization.

DR. BRILEY: And | agree.

DR. GARZA: |I'mgoing to ask the group the
guestion of whether sonebody is willing to comment on the
merits and val ue of having both static and velocity
measurenents. | think we've got fairly good agreenent,
ot her than on the nunber of neasurenents, and the
frequency of measurenents of premature. Would there be
any objection if we summarize it? In fact, the in-
hospi tal phase of the premature managenent shoul d
probably be nore frequent. Every two weeks seens
appropri ate.

DR. STALLINGS: That was actually part of ny
question because the--Stallings. | think the question
you bring up about weekly neasurenments, while
hospitalized- -

DR. GARZA: She said every two weeks, | think.

DR. STALLI NGS: No, it was--

DR. GARZA: Is it weekly or--weekly.

DR. STALLINGS: Both neonatol ogi sts consi dered
weekly nmeasurenments, so that was why | wanted to bring
t hat back up because | would agree with that, if you
think it's nmerited, because things are happening so fast,

and they could either be in a rapid rate of growth or a



very clear static phase. So | was asking the two
neonat ol ogi sts to conment on one versus two weeks, and

t hen the nmeasurenent error and all of the things that go
fromthat.

DR. THUREEN: This is Thureen. | would advocate
for one week because the fastest rate of growh is
actually the in utero rate of growmth, and so potentially,
if these infants are growing at the in utero rate, you've
got it higher than you have during the growth spurt post-
natally? So | think that there are going to be dramatic
changes even over a week period, and I woul d advocate for
weekly nmeasurenents.

DR. DENNE: Yes, | would basically agree. It
depends a little bit on the study design, and when
patients get entered and those kinds of things. | guess
the principle would be nore weekly neasurenents early and
spacing out |ater, but--

DR. GARZA: Dr. Anderson?

DR. ANDERSON: | would only ask that we consider
the distinction between what's required, for |lack of a
better term good patient care, and what's required for
t he purposes of docunenting normal infant growth in the
setting of an infant fornmula study. | wonder whether, in
the latter, every two weeks m ght not be sufficient.

DR. THUREEN: Thureen. | think pretty nuch

every neonatal unit neasures these paraneters on a weekly



basi s anyway. Whether the actual research measurenent
woul d be nore destabilizing | think is difficult to say.
|'"d al so say that in nost units, if your patient is
unstabl e, you don't even do your routine measurenents.
You just have to have sone latitude for those kind of
deci sions, so ideally every week, but if the patient is
not stable or if it appears to be a difficult nmeasurenent
for a patient, then | think you nmay have to be a little
bit nmore flexible.

DR. DENNE: Yes, and obviously that partly
depends on the study design, but things do happen quickly
over a week. These neasurenents are clearly possible
over a week, as opposed to later on when it's tough to
make that difference over a week.

DR. GARZA: Roger?

DR. CLEMENS: | do want to refer to that. In
ternms of body weight and | ength, we do, the infant
formul a manufacturers, do conduct these studies, and when
t hey do, they neasure |length and wei ght at the 14, 28,
56, 84, 112 days. Clearly, the Fonon fornula, if you
will, when we conduct four-nonth studies, and certainly
to include two nore data points would not be a big dea
if required by statute to go on to six nonths for these
ki nds of growth studies.

We do col | ect skinfolds, but not as frequently

at this point in tine.



DR. GARZA: Any other coments regarding the one
or two weeks for the prematures?

[ No response. ]

DR. GARZA: All right. \What about the val ues
and merits of attained and velocity, does anyone want to
speak to those any nore than you may have in your
comment s?

Dr. Anderson?

DR. ANDERSON: Perhaps |I'm not thinking of this
correctly, but it does seemto ne, if we have the data
points at the specified tinmes that we've tal ked about,
then the data can be presented, in either way, sinply
t hrough a data transformation. And so if people are
normal |y used to thinking about velocities, they can be
recorded as velocities, and if they' re used to thinking
about wei ghts and specific | points, they can be recorded
t hat way.

DR. GARZA: Any other points that anyone w shes
to make in response to that request fromthe Agency?

[ No response. ]

DR. GARZA: Then why don't we nove on to 3B, and
here again | think we can take both the preterm and the
termtogether. The outcones above can al so be eval uated
as individual infant data or as group conparative data,

coment on the values and nerits of using individual or



aggregate data in the assessnment of normal physical
gr owt h.

DR. DENNE: Dr. Garza, before we start, |'m not
sure | understand that question.

DR. GARZA: | think what they' re asking is
shoul d the Agency be presented with the individual growth
data for individual subjects or just the aggregate data
for the entire group.

DR. DENNE: So in ternms of what's actually
submtted to the Agency.

DR. GARZA: O here it's phrased, in terns of
the values and nerits of each one, but | suspect that
that's why they'd like to know that.

Is there value in submtting both and or nerit,
and woul d one or the other suffice?

Dr. Anderson?

DR. ANDERSON: | think that either woul d
suffice. For longitudinal data like this, there's often
a choice in terms of how one both presents and anal yzes
such data, and it reflects essentially the question here;
that is, one can analyze paraneters at the patient-
specific level and then estimate popul ati on paraneters,
considering the patients as randomrealizations fromthat
popul ati on, so each patient woul d have specific
paraneters, some showing a strong growth tendency, others

| ess so, and that the paranmeters, the estimtes woul d be



t he average of those paraneters in the popul ation or one
could take what's often called a popul ati on-average
approach, which is essentially one is not interested in
t he paranmeters of individual subjects, but how they're
realized in the observed popul ation, and there the focus
is nore naturally on the popul ati on val ues that are
observed at individual tine points.

My own personal viewis that the answer that you
get fromthe two approaches are oftentinmes largely the
sane, and that | would think that either approach here
woul d be accept abl e.

DR. GARZA: But what sort of information would
you recommend be obtained if population or group data are
bei ng submtted that woul d describe the distribution?
Woul d a mean and standard deviation be sufficient or do
you think we ought to | ook at "skewdness" or whether, in
fact, it's normally distributed? Can you el aborate a bit
on what you think would be the essential information you
woul d need to assess the distribution?

DR. ANDERSON: Well, we're largely getting ahead
of ourselves because we haven't tal ked about what we
woul d be conparing things to.

DR. GARZA: Assunmi ng only one group, and you're
going to | ook at individual data versus group data.

DR. ANDERSON: If it was a single group, | would

think that you would want nore than sinply neans and



standard devi ati ons because, as we've seen fromthe, from
the gromth charts, the data can be sonewhat skewed at
various tinme points, and so either sone summary of the
data reflects a transformation towards normality at each
of the time points or sone other type of display which
al l owed one to see not only the neasure of centra
tendency, but also a sense of the general distribution at
the tinmes when the data were coll ected woul d be
appropri ate.

DR. GARZA: Drs. Heubi or Downer, would either
one of you like to go next?

It | ooks |ike you' re the winner, Dr. Heubi.

DR. HEUBI: Did |l win? And it's still on.

| tend to think that it probably would be
appropriate to submt all of the data show ng individua
data points, in addition to sone summry data, just
because it looks to ne |ike based upon the size of these
groups are likely to be such that it would be a value to
see what the distribution |looks like, in addition to the
sunmary statistics.

DR. GARZA: Can you el aborate a bit on the val ue
of seeing both?

DR. HEUBI: It would allow soneone to | ook at
how normal |y distributed the data was and how whet her
there were outliers that were not reflected by the

sunmary statistics.



DR. GARZA: Dr. Stallings?

DR. STALLINGS: Stallings. | would like to see
both. The reason for the individual data | think is
inportant to, | mean, | can't give us a good exanple of
what ' s happened historically, but I think it would be
i nportant to see a group of children that woul d be on
both ends of the distribution, and again particularly
al so by gender. | nean, | think there are sone different
t hi ngs going on, so |I'massunm ng we get the different
segnent al anal yses that we had tal ked about.

So | would be really interested in seeing how
many individual babies fell out less than a fifth, |ess
than a third greater than the 95th. Now, the |ogica
guestion is exactly what am|l going to do with that data,
and | don't really know that, except that | think if I
were in a regulatory environnent and I saw that, yes,
nost of the kids were doing just fine, but there really
was a group that wasn't, | would want to expl ore that
nmore, and that m ght start the dialogue to find out nore
about that.

DR. GARZA: Dr. Baker?

DR. BAKER: | would certainly want the
i ndi vidual data I think, just thinking about the sane
sort of things that there are a possibility of outliers
that would trigger you to think nore about the whole

problem | don't think we can give guidelines about what



exactly you would do, but | certainly think it's worth
| ooki ng at.

| think sonme group data would al so be usefu
sort of, but I think certainly the individual data and a
good bit of the group data woul d be useful.

DR. GARZA: Dr. Cl enens?

DR. CLEMENS: Clenens. You caught nme early.

DR. GARZA: | called you earlier, that's right.

DR. CLEMENS: | appreciate that. Actually, the
pro forma to manufacturers provide all of the data, to
provi de individual data, as well as group data, and so
they can clearly see, to your coment there, G nanne,
they can deternmine if there's any outliers, if you will.
Also, if there are any outliers, potential outliers, as
there is in any popul ati on group, then, actually, the
clinical or the nedical director provides clinical
comments, as well as to the principal investigator, to
provide clinical coments specific to that particul ar
child, so you get here exactly each child.

DR. GARZA: Thank you.

Dr. Downer ?

DR. DOWNER: Thank you. |I'mstill pondering
this. | think both data sets would be inportant. As Dr.
Stallings said, |I'mnot sure what we would do with the

i ndi vi dual data, froma group perspective, but it would

provi de sonme information on the substance within the



group, and that's inportant. So | think both data sets
woul d be i nportant.

DR. SI GVAN- GRANT: Sigman-Grant. | think both
sets are inportant. | think, if you | ook at individuals,
you m ght see clustering, perhaps by ethnicity or
sonet hing el se that you m ght not see if you only saw
popul ati on data, and that m ght be hel pful information.
So that's |like clustering of individuals.

DR. GARZA: Dr. Myer-M | eur?

DR. MOYER-M LEUR: Moyer-Mleur. | would agree
that both individual and summtive data is inportant.

DR. GARZA: Dr. Kuzm nski?

DR. KUZM NSKI: Both data, please.

DR. DENNE: Denne. | would concur with the
previ ous conments.

DR. GARZA: Both in ternms of the--

DR. DENNE: Yes.

DR. THUREEN: Thureen. | would concur. | have
nothing to add to the coments that have been made from
t hat side of the table.

DR. BRILEY: Briley. | would concur. | also
t hi nk about this mght be the first tinme that we have
t hese data, and the next tine around, it would be nice to
do sonme conparison with it. So it would be nice to have

bot h.



DR. GARZA: All right. Does anyone want to add
any comments to what you may have said earlier on this
question?

[ No response. ]

DR. GARZA: If not, there seens to be a
consensus that both individual and group data should be
eval uated, and the values and nerits, having to do with
the ability to assess the distribution and potenti al
outliers, et cetera, in a way that perhaps summry
statistics may not | end thensel ves to easily.

It is 5:30, alnpost. We can go ahead and try to
do the next one or two questions, if you're up to it, or
we can try to get the van here by 6 o'clock, and we will
still be here. Let ne confer a bit. [1t'Il be here at
6: 00, so why don't we go ahead and do the next one.

DR. SI GVAN- GRANT: It's a really big one.

DR. GARZA: It is a big one, you're right.

Dr. Briley?

DR. BRILEY: Don't you think we can do the
qguestion now and not have to do the work tonight? Wbuld
that be a trade-off you'd allow?

[ Laughter.]

DR. GARZA: Oh, that doesn't buy us nore tine,
Dr. Briley.

DR. SI GVAN- GRANT: This is Sigman-Gant. |

think both of these require a lot of, it's going to be a



| ot of discussion, the difference between reference and
st andar ds.

DR. GARZA: You notice that | said it wth some
trepidation, and you're absolutely right. [I'mtrying to
t hi nk how one could use the next 30 m nutes nost
productively, given the fact that the idle mnd tends to
be the devil's workshop.

Why don't we then work on Question 7 on your
own, as Dr. Briley suggested.

Dr. Denne, did you--

DR. DENNE: Well, | just wonder whether Question
4, whether there wouldn't be reasonabl e consensus about
the answer to that question. | nean, ny sense is there
m ght be, but--

DR. GARZA: We have one potential masochist in
t he group.

[ Laughter.]

DR. GARZA: Do | see another one that's willing
to start with No. 47

DR. STALLI NGS: Take Question 5.

DR. GARZA: Well, 5 m ght benefit from having 4
in the discussion, and that's why | didn't want to take
t hem out of order. | thought of that, and so why don't
we begin and then see whether, in fact, we are nmaking
progress, and we don't have to cone to a forced

concl usi on because Dr. Sigman-Grant is right, it's



probably going to take quite a bit of discussion, but Dr.
Denne may prove us wong, in the fact that we can cone to
a consensus in 30 m nutes, and that would save us an

enor nous anmount of tinme tonorrow.

So let's, since the bus can't pick us up until
6:00, let's try and do 4:00. |It's for adequate
eval uati on of normal physical growth. Below are exanpl es
of clinically distinct reference groups, and we really
have three. One, our concurrent controls, a reference
data uses a control, and historical control, and I'm
assum ng that by reference, what is neant is a nore
conprehensi ve data base with historical controls, perhaps
referring to a specific formulation that m ght have been
| ooked at in the past, but not necessarily information
that may be in the public domain. |Is that an accurate
interpretation of that? Dr. Wl ker is saying yes.

So a reference data, think of it as sonething
that is in the public domain that is quite extensively
docunent ed, as opposed to a historical control that m ght
be more limting in that it nmay just be either
proprietary information or information that relates to a
specific forrmulation froma specific one single article
or one single study.

So it mght be seen as a historical control, but
not necessarily as a reference. |I'mat a |loss as to what

ot her groups, but let's get those on the table.



DR. HEUBI: | guess it's possible that that is
referenced as | ongitudi nal data, as opposed to other,
whi ch m ght be cross-sectional. That would be anot her
option for other.

DR. GARZA: You nean that would be under
reference or historical that it could be either
| ongi tudi nal, the substance of those?

DR. HEUBI: Well, I'm saying reference data used
as controls would be things like the Fels-lowa data, as
opposed to the CDC data for other as cross-sectional.

DR. GARZA: I|I'msorry. In nmy description,
meant to include both Fels and CDC, for exanple, as
reference data.

DR. STALLINGS: So not just |ongitudinal--

DR. GARZA: And subsets of that. It could be
cross-sectional .

DR. HEUBI: it would be relatively easy to rank
these if you separate those out and neke it the other
way, SO it's cross-sectional being your |ast category.

DR. GARZA: Ckay.

DR. HEUBI: Because that's the |east desirable.

DR. GARZA: So you would say cross-sectional,
and we would interpret concurrent controls, reference
data, and historical as |ongitudinal, and then other

woul d be cross-sectional or would you prefer seeing six



cells with concurrent controls being | ongitudinal or
cross-sectional ? No?

DR. HEUBI: This nay be a long tine.

DR. GARZA: That's nore conplicated, but | think
it's going to be conplicated by just saying all of the
above is cross-sectional, but let's try it.

Yes?

DR. SI GVAN- GRANT: | have a question.

DR. GARZA: Sure.

DR. SI GVAN- GRANT: Sigman-Grant. Are we
referring to this as reference or standard?

DR. ANDERSON: This is Anderson. | think we
can't do anything other than refer to this as reference
because that's what they are.

DR. GARZA: So that the inplication of that is
t hat you're not going to be maki ng any val ue judgnent on
t he basis of the conparison, but that you're suggesting
we limt the discussion to just the fact that if it's
going to be a conparison, it'll be nore or |ess, not
better or worse. |Is that clear to everyone? Because
it's an inportant distinction.

Now, we may want to take up the issue of
standard in nunber five, but for right now we would limt
this to a reference, and so that what one would say is
nore or |ess, not better or worse.

Dr. Anderson?



DR. ANDERSON: W <th the perm ssion of the chair,
let ne take a stab at this.

DR. GARZA: Yes, please do.

DR. ANDERSON: My own personal view is that the
| east hel pful of what we've discussed are historical
controls, largely because they tend to be snal
popul ati ons collected in a process which is often
difficult to describe, and the tenporal changes that can
occur make it highly likely that historical controls
will--it will be extraordinarily difficult to convince
i ndi viduals that the historical control accurately
reflects an appropriate conpari son group

And then notwi thstanding my attenpting to push
t he envel ope during the discussion today, | think that
using reference data is not that nuch better, largely
because it's just that. |It's reference data, and so as a
result of the conduct of a study, we can say that the
results were greater than or | ess than the standard--
sorry--the reference, but | don't know how to interpret
that. So we end up with the study group having a nean
wei ght at six nmonths, which is the 55th percentile of
t hose standard.

The conclusion of that is | don't know how you
get beyond that, and so ny viewis that if it's felt that

it's inmportant to evaluate normal physical growth, it



shoul d be done in the context of concurrent random zed
control s.

DR. GARZA: Dr. Cl enens?

DR. CLEMENS: Clenens. | trust that we don't
make a deci sion recomrendation this evening on this,
Bert. Tonorrow, we have sone public comment avail able
and also the three nedical directors for the manufacturer
was maki ng comment on this question, and other related
guestions, which we have not addressed tonight. So,
again, | trust that we don't nake a recommendation to the
FDA t his eveni ng.

DR. GARZA: We can hold off on that until
t onorr ow.

DR. CLEMENS: | would trust that--discussion is
good, but no recommendation at this tinme, please.

DR. THUREEN: Thureen. 1'd like to note that
Dr. Anderson's comments closely reflect Dr. Frongillo's
report of earlier today, where he really elegantly laid
out the advantages and di sadvantages of concurrent
reference and historical reference data or controls, and
| was al ready convinced this norning, after his talk, and
"' m now nore convinced after hearing your opinion.

DR. GARZA: One of the things that |I'm reading
into what you said, Dr. Anderson, is that the absence of
standards really limts us in ternms of making those

conparisons, so that having a concurrent randoni zed



control group nakes a |ot of sense; is that one of the
maj or factors in your conclusion?

DR. ANDERSON: Yes, you said that very well. |
think that if there were data which were generally agreed
reflected in an agreed upon standard, and | have not
heard that today, then the discussion could be broadened
because then it would be possible, for instance, to say
t hat any outcone which led to results which were within
.2 standard deviations of the standard woul d be
consi dered acceptabl e evidence of normal physical growth,
in the absence of a standard, and with the presence of
what | gather are generally agreed upon as references,
that kind of argunment is not permtted.

DR. GARZA: Dr. Baker?

DR. BAKER: |'d just like to put in my two cents
here. | think that we all agree that the gold standard,
the thing we all like to see, is a concurrent random zed

control group.

DR. GARZA: Is the mke on? | can't tell.

DR. BAKER: What we'd like to see is a
random zed control group, and so that we put as nunber
one, and then | would put a |ongitudinal reference group
as kind of the second choice, and then a cross-sectional
reference group as a third choice, and nost often, the

hi storical control is way down there.



On the other hand, I would have to say that
there m ght be sonme circunstances where the historic
control group m ght be reasonable, and that would be in a
situation where you were doing rapid sequence studies
with very simlar fornulas and just changi ng one thing.
So you'd use, for those series of studies, you m ght use
one historic control group, but--

DR. GARZA: You may want to hold the m ke cl oser
to you.

DR. BAKER: --but to think about using a control
group from 10 years ago, seens to nme, unreasonabl e.

DR. GARZA: Thank you.

Dr. Heubi ?

DR. HEUBI: Heubi. | would agree with Rob. |
think that historical controls are probably only
acceptable if they're fairly recent, and whatever fairly
recent neans, | don't know, within a year, two, three
years, but not ten years. But the ordering, | think I
woul d agree with himtotally, concurrent controls should
be the gold standard, and a | ongitudinal reference group,
i ke Fel s-1owa, would be a second, and then a cross-
sectional and then finally historical controls.

DR. GARZA: Dr. Stallings?

DR. STALLINGS: | think the concurrent control
group is essential. | think often when the rest of us

are doing things that are research, we wouldn't be able



to do research w thout an adequate control group, and
we're not setting policy or regulating anything or making
products that, you know, mllions of infants will be
exposed to. So | really do feel strongly about that, and
| concede that there nay be a tine, if you really are
desi gning things, that the concurrent control group m ght
be able to serve for a series off studies.

| feel like the historical, as defined when we
started this, the historical group, which m ght be
proprietary and m ght be specific to a single
formul ation, a small popul ation, |ess-well described, I
really don't think that's adequate sort of for the nodern
tinmes, partly because | think it's not in the public
domai n.

And if we're saying you don't have to do the
study, which m ght remain proprietary, that sonebody
really needs to agree that, other than the regulatory
group, agree that it was a good choi ce.

So | think it does come down to the control
groups, if we reach the level where a growth study is
required, then it should be an optinmal growth study.

The issue of the reference data, | really
| earned a | ot over the |ast couple of days reading about
this and listening to the comments. | think |I have cone
to believe that because the reference data represent so

many years, and we really don't know what's optimal, and



that's, you know, we need many nore days conference on
that, that I'mless inclined to use reference data. |
woul d have it avail able for descriptors because what you
woul d want to know, if there is sonme conplete quirk, and
now the control group and the study group happen to al

be at the one standard deviation of everything, you would
want to know that, that that's the data you woul d be

| ooking at, but | don't think it would be--and | would
worry about how we got into that fix--but that would be a
bit different.

So I'mreally voting for the contenporary
control groups.

DR. DOWNER: Downer. |, too, agree that the
hi storical control would not have nuch inplications for
the gromth study at this time and that the gold choice,
of course, the concurrent random zed trials, would be the
one to select. The longitudinal reference and cross-
sectional reference, too, would not be of great
i nportance here, but it would be good to | ook at over the
l ong haul just to see what has happened and to make
conparisons over tine.

DR. SI GVAN- GRANT: This is Sigman- G ant. I,
too, agree that the concurrent controls would be the nost
i deal .

|"'msitting here reflecting. |It's interesting

because when | work prenatally, there's the issue of what



happens prenatally determ nes potentially what m ght
happen postnatally, the so-called netabolic inprinting in
Barker, and yet we seemto think that, okay, we're just

| ooking frombirth on, and so without a concurrent group
and using previous information mkes me question if,

i ndeed, nmetabolic inmprinting, as a hypothesis, is

expl ored and expanded.

There's a lot of difference, maternal
differences, between, say, the '50s, '60s and '70s and
what's now recommended- - wei ght gai n, snoking, al cohol
use. If that, indeed, affects infant growth,
postnatally, which it probably does, it mght, then if we
use data that was presented for those years, are the
infants truly representative of the cohort fromtoday?

DR. GARZA: Are there any other coments that
anyone would like to add? And we'll conme back to this
i ssue tonmorrow after the public coment period. Any
other--1"msorry, go ahead. | didn't see you.

DR. MOYER-M LEUR: That's okay. Moyer-M | eur
| would just like to say | assune we're all talking from
the term baby point of view at the nonent, but for
preterm babies, there is no reference. So | think for
preterm studi es they always have to have a concurrent
control because nedical care in the NICUs is changi ng
constantly, and you can't really use a historical contro

fromeven a year in the past.



DR. GARZA: That's a good point.

Any ot her comrents? Your free to speak today.
We're going to just conme back to it tomorrow. | want to
make sure that we've got the tinme. So you can speak
t oday or tonorrow.

DR. KUZM NSKI: Just a comment. | concur with
the comments made by the rest of the commttee on
concurrent controls, as the gold standard, but | feel
that there is place for historical controls. To nme, it
depends upon how, an agreenment with another conment
that's been made, how long back in tine that history is,
in terns of that data. | think a driving point also is
how rel evant was that study population to the current
study popul ation that is being proposed in the current
st udy?

It gets back to ny question, | guess, | posed to
two of the speakers, Dr. Denton and Dr. Bier today, what
is that gray area that we use experience to nmake a
j udgnment not to use, not to do a clinical growth study,
and do we just automatically default to doing a study? |
think that's a very difficult question to answer.

This hits on it, also, on historical controls,
and the reference data, | agree with the others as the
third nost--

DR. DENNE: Denne. | guess | don't have nuch to

add. | would agree with the previous comments about the



val ue of concurrent controls and the significant |ower
val ue of any ot her approach

DR. THUREEN: Thureen. | agree.

DR. BRILEY: Briley. | would like to make a
statenment in regard to what our current consumer is, in
terms of it's different than what we've had in previous
years, |ike Maureen had said, and so | feel |like the gold
standard is the concurrent controls. | think it has to
be there because society has changed, and the young
not hers today have a different role to play than what
they did 10 years ago, and 10 years is too |ong.

DR. GARZA: Wbuld any of you have any questions
to any of the presenters that m ght have addressed this
topic earlier today?

[ No response. ]

DR. GARZA: Then, we pretty nmuch have deal't
with, A for terminfants, we had Dr. Myer-M | eur
addressed the preterm as being a special case where, in
fact, that's even truer in terns of reliance on a
concurrent control.

Does anyone want to speak to preterms or woul d
t he di scussion that we've had, in your view, pretty nmuch
reflect your sense of preterns as well?

[ No response. ]

DR. GARZA: People are pretty tired, Dr. Sigman-

Grant is telling me.



DR. STALLINGS: Dr. Stallings.

Just to clarify, though, | think what Laurie was
addressing, we had sone diversity about whether
concurrent controls were alnost the only thing or they
are second and third rank. | think you were suggesting,
and correct me, that in pretermyou really have to have
concurrent controls all the tine because of the changes
in care practices and how rapidly things can happen and
because we sinply don't know enough about those babi es,
for all of the practice environnent of a preterm
envi ronnent .

So if that's what you were saying, | would agree
with that, that it isn't a one, two, three; it's really
sort of a one.

DR. GARZA: [|'ll ask the group, as we concl ude
today, to please think about, B, because we pretty nuch
addressed A. To a certain degree, we've addressed B, but
|"d like to cone back to that tonorrow after the public
comment period, and then, depending on what we do with B,
nore explicitly, perhaps even returning to C, but maybe
that won't be necessary, and then we'll pick up 5, and 6,
and 7 at the remaining tine.

| want to thank the group because, Dr. Signman-
Grant is absolutely correct, you guys have worked hard

today, and you have one nore chore before tonorrow



nmorning and that is thinking about Question 7. You may
want to do that after dinner, rather than before.

| want to thank our presenters, because they've
obvi ously made this discussion nmuch, much easier than it
ot herwi se may have been, and staff for getting this
organi zed as well as it has been. So to each of the
pl ayers, thank you, and we'll be back tonorrow at 8
o' clock--8:15. 1've been corrected.

[ Wher eupon, at 5:51 p.m, the proceedi ngs were
adj ourned, to reconvene at 8:15 a.m, the next day,

Tuesday, Novenber 19, 2002.]



