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In 1986 the American Academy of Pedlatr‘ _s"at the request of the Food and . |
Drug Administration convened a Task Force on Clinical Testmg of Infant‘ ,
Formulas. The Task Force was asked to recom types of clinic s to

performed before marketing to assure nutrltnonal safety and suitability of formulas

for healthy term infants. The Task Force met on two ‘occasions, once in November
1986 and again in February 1987. Ther after, the Commlttee communicated by
mail and telephone and developed a report.

In the context of current regulatlons affecting the formula mdustry, and the ,
safety record of the mdustry, the Task Force has attempted (1) to iden y‘the types
of chmcal studies that ‘may be useful in premarketlng evaluation of infant formulas,
(2) to ldentlfy the clrcumstances that warrant clinical testmg, and (3) to match each
of these circumstances wrth the relevant clinical studies.

Infant Formula Regulations
After extensive rev1ew of regulatlo swgovernmg composxtxon and

foods for special dletary uses, the Food and Drug Admxnxstratlon (FDA) in 1971
k publxshed regulations relatmg to the manufacturmg and marketmg of infant
formula. ' The minimum concentrations of vitamins and m‘ rals stlpulated by the
FDA were largely those recommended by the Commlttee on Nutrltlon ‘The
Committee on Nutrition revised and extended its recommendatlons in 1976 3

as the Infant Formula Act of 1980 gave FDA authorxty to establish qhahty-eontrol
‘ procedures for mfant formula manufacturmg, to estabhsh recall procedures, to

The final rule, publlshed by the FDA in 1985, ‘5 speclfies mmlmum concentratlon
of 29 nutrlents (unlts per 100 kcal) and maxnmu‘m concentratlons of 9 of these
-control procedures require manufacturers to analyze
each batch of formula before marketmg to assure that nutrient concentratlons meet

of the product, to code contalners to 1dent1fy the batch, and to n
records available to FDA 1nvest1gators In January 1986 labeling rules for infant

formulas became effective. ° These requlred that nutrlent mformatlon be dlsplayed
1n a standard tabular forma d C

These rules require the manufacturer to act immediately to recall any violative =~

infant formula, extendmg to and xncludmg the retail level
The FDA has not pubhshed rules and regulatlons relatlng to clmlcal studies.

Safetv Record of Formula Industry

In the opinion of the Task Force, the safety record of the»rlnfant“formula
industry, although not unblemlshed 'has been rema ly good Durmg the past 40
. years, well over 100 million infants in the Unlted States have been fed commerc1ally




prepared formulas. These formulas have generally been fed for the least several
months, and, in a hlgh percentage of instances, have been fed during the early
months of life, when formula often serves as the sole source of nutrients and when
the infant is known to be most vulnerable to development of nutrltlonal deficlency
disorders. Nutritional problems have been uncommo

Before the 1971 publlcatlon of the FDA rule that speclfied mmxmum v1tam1n o

and mineral concentrations for mfant formulas, a number of cases of nutritional
deficiency disorders mvolvmg v1tannn A, vitamin K, thlamln, folic acid/vitamin C,
pyrldoxme and jodine were reported. These reports have been reviewed by
Fomon ® and by Anderson, et al. i ,

Since 1971, there have been two mstances in whlch n essentlal nutnent was
omitted in commercial preparatlon of a formula. The inadequate | provnsnon of
chloride in the manufacture of the product Neo—Mull—Soy, resulted in a number of
cases of metabolic alkalosm in 1979 and 1980 It was largely in response to this
problem that the U.S. Congress passed the Infant Formula Act of 1980.

A second problem concerned the omission in 1982 of pyrldoxme from the
product, Nursoy. Thls omission was detected by the manufacturer soon after the
batches in question were dlstrlbuted and the lproducts in questions (concentrated

then recalled y o

In both of these mstances, the formula in ,questlon had been marketed for a
number of years before the nutrlent-deficxent form, a was produced Thus, clinical
studies would not have been useful in avoxdmg the problem or potential problem.
Moreover, compliance with the current requlrements for assurance of nutrient
content of each batch of formula before it is released for sale should prevent
recurrence of such problems : .

What can be Expected of Cllmcal Studxes"

Clinical studies are needed in some instances to supplement laboratory
studies and studies with animal models. Laboratory analyses will establish that
adequate quantities of all essential nutrients are present in the form‘ula The major
roles of animal models are in establxshmg the safety of formula i ingredients and in
providing one measure of protem quality - - the protein efficiency ration (PER). In
some instances, animal models may also be useful in explorlng the poss1b111ty of
adverse interactions between nutrlents Clinical testing is prxmarlly useful for
determining (1) acceptability of the formula, (2) ty of the formula to support
normal growth, and (3) avaxlablllty of selected nutrients. , )
As will be discussed (see OTHER ,

adverse interactions affectmg mineral absorptlon may, at tlmes, be detected by
metabolic balance studies. However, the Task Force is concerned that a false sense_
of security may arise from results of balance studles that fall to dlsclose '
adverse interactions. Thus, the Task Force beli ieves that primary reliance should be
placed on stipulations regardmg mmlmum ancl aximum permnssnble levels of

“nutrients in infant formulas. These levels should | in 2 manner that will avoid
the likelihood of adverse mteractlons




| ’Context of Task Force Recommendatlons

kformulas and of 419 breast-fed infant: 1nd1cated that;

The Task Force recommendatlons for Achmcal testing of infant formulas
concern formulas avarlable to the publlc There is need to maintain great flexibility
in provrsmn of spec1al formulas for institutiona nder direct medical
supervision. For example, the Task Force recom ,datlon concerning energy
density of formulas is meant to apply to generally available formulas, and should
not interfere with the abxhty of manufacturers to supply other formulas to hospitals
for use under direct medlcal snpervnsxon

Types of Clinical Studies |

Types of clinical studies that might be considered for evaluatlon of
nutritional suitability of a or normal term mfants are identified and
briefly discussed in the following paragraphs For various reasons that will be
mentioned, the Task Force concludes that several of these approaches are not useful
or are important to carry out only in a few quite restricted clrcumstances

ACCEPTANCE/TOLERANCE STUDIES: Studies referred to as
“acceptance” or “tolerance” studies are commonly carried out to obtain the
appraisal of parents and physicians concerning the infant’s wﬂhngness to consume
the product and to tolerate it with minimal gastroenterlc, respxratory or
dermatologic mamfestatrons In practice, particular attention is generally paid to
reports of fussiness, colic, cramps, regurgitation, and stool characteristics. Such
studies are important to the formula manufacturer because sales of a formula will
almost certainly be poor if feedmg of the formula results i in objectlonable behavior
or stool characteristics. However, if alterations in xnfant behavxor or stool
characteristics are not assoclated with decreased welght gain, they are unhkely to
constitute a health threat. Acceptance studles will therefore contribute little to the
safety evaluation of the infant formulas

GAINS IN WEIGH'
weight is the single most valuable component of the clinical evalnatlon of an infant
formula. The Task Force recommends, that welght gain be determmed over an
interval of 3 to 4 months, begmnmg no later than 1 month of age. Measurements of
weight should be made within well-defined age lntervals, and should include an '
initial weight (e.g., at 14 days + days), a final weight (e. g.,at 120 + 4 days) and a
weight at some mtermedlate age (e.g. 60 * 4 days). Galns in welght of each infant
should then be recorded as g/day between the actual ages of measurement. Because
nutrient requirements are greatest during the first 8 weeks of hfe, welght galn o
during this interval should be examined as well as for the entire 3 to 4 months of
study.

Scales should be calibrated at the be: mnmg of the study and at mtervals of
approximately 4 months while the study is in progress More than one group of
investigators may collaborate in accumulatlng the data on wexght gain so long asa
single protocol is followed and the collaboratmg umts each provnde data on equal
numbers of infants in the « experlment uj

Observations of 720 infants fed 1

isolated soy protein-based
es x—re]ated difference in
rate of gain in weight from 8 to 112 days of age was 4, 7 g/day for formula-fed infants

nination of rate of gam in



and 3.6 g/day for breast-fed infants. 11The difference in rate of gain between =
- formula-fed and breast-fed infants during this age interval was 2.4 g/day for males
and 1.3 g/day for females. On this basis, the Task Force recommends that a feeding-
related difference in weight gain of more than 3 g/day over a 3 to 4 month period
(although it is less than the sex-related difference) should be considered
nutritionally significant. , , ’

The data of Nelson, et al ! may be used as reference data under
circumstances in which the study population is recruited from white, middle
income, well-educated families. Similarly, other published data may be suitable as
controls for specific study groups. However, under most circumstances, it will be
necessary to enroll a control group of subjects fed a commercially available formula,

The standard deviation of gain in weight on sex-specific and formula-specific

basis for a 3-1/2 ~month interval beginning during the first month of life is about 4.5
g/day. > The number of subjects of a specified sex needed in each of two groups to
detect a 3 g/day difference in weight gain (p < 0.05) with a power of 0.8inaone-
tailed test is therefore 28. > If both sexes are studied, it will, of course, be necessary
to take into account the sex-related difference in rate of gain. B

~ The Task Force considers it unlikely that a significant difference in length
gain between an experimental and control group will be demonstrated in the
absence of significant difference in weight gain. For this reason, data on length gain
are not considered essential in clinical testing of infant formulas. In addition, the
requirement that two trained indivi e: or each measurement of
length * is difficult to meet. The Task Force believes that mandating measurements
of length would be likely to result in accumulation of data without adequate quality
contro. '

surrogate for change in length, 1 there is no evidence to suggest that change in head
circumference will be useful in detecting the small differences in growth rate needed
for clinical testing of infant formu

E: In a few centers, it is feasible to measure formula
consumption over observation intervals of weeks or months. If such determinations
of formulas intake are combined with well-controlled measurements of weight, gain
in weight per unit of energy intake can be determined during age-specific intervals
‘of observation. In the case of infants rmulas that comply with provisions of
the Infant Formula Act, low gain in weight per unit of energy intake suggests low
availability of energy sources, usually fat. o , -
Such studies are labor intensive and are unlikely to be feasible with the
number of subjects needed to detect a small but nutritionally significant difference
in weight gain between an experimental group and a control group. The Task Force
considers the major usefulness of the approach to be in early clinical evaluation of
formulas that include major ingredients not previously used in infant formulas (e.g.,
a new source of protein). Thus, in some instances, intensive study of relatively few
infants may be desirable before undertaking acceptance/tolerance studies or studies
of weight gain with larger groups of infants under less meticulously controlled
circumstances. | TR -

Although it seems possible that change in h’eaﬁd éircumference may serveasa S



BODY COMPOSITION: Normal growth xmphes approprxate composmon |

of the increment in body weight. Sequentlal measurements of various aspects of
body composition (e.g., body water, body fat, bone mmeral) have the potential of
defining changes in body composition. However, in the opmlon of the Task Force,
such measurements have not yet reached the stage of precision, non-invasiveness -
and convenience that would ‘make them feasible as a part of routine clinical testmg
of infant formulas.

SERUM CHEMICAL INDICES Indnces of grotem adeguacy of the d1e B

For reasons that are not well understood serum concentration of albumin appears
to be of rather limited usefulness in assessmg protem-energy malnutrition, > On
the other hand, this determmatxo een shown to be useful in evaluating protein
adequacy of the diet in adult sub]ects b and infants. 20-24 Serum concentrations of
albumin demonstrate predictable increases in normal mfants during the early
~ months of life. > Lesser increases in concentration may reflect inadequacy of the
diet. When concentratlon of albumin is to be determined, the Task Force
recommends that blood be obtalned ata specxﬁed age (+ 4 days), preferably between
90 and 120 days of age in both experlmental and control groups. The control group
should be fed a commercxally available formula and infants in experimental and
control groups should be enrolled durlng the ﬁrst m life. There does not
_appear to be a significant sex-related difference in serum albumin concentratlon of
infants.
In studies of normal infants fed conventlonal mllk-based formulas or minor
modifications of such formulas, serum conceutratlons of albumin at ages 56 84 and

112 days of age were 4.00, 4.16 and 4.25 g/dI (standard deviations 0.28, 0.24 and 0.26

g/dl, respectlvely) Thus, to demonstrate a difference of 0.25 g/dl between
experimental and control groups (p < 0.05, power 0.80) in a one-tailed test will
require about 30 mfants, 15in each group. ’

Serum concentratmn of urea nitrogen is a useful index of protein adequacy of
the diet when two diets, one adequate and the other madequate in protein quality,
are fed to provnde the same nitrogen intakes. 2 ‘Under these conditions, serum
concentration of urea mtrogen will be greater when the poorer quality protein is
fed. Because FDA regulations speclfy minimum quantlty and quality of protein in
infant formulas, the Task Force concludes that “this test of protein quahty is
- unpecessary. ‘ ~

A number of reports _suggest that retmol-bmdmg protein, thyroxm-
binding prealbumm and transferrm ‘may also be useful as indices of protein
nutritional status. In the opinion of the Task Force, the usefulness of these tests for
evaluation of protein adequacy of the diet has not been convmcmgly demonstrated.
If the value of these indices becomes estabhshed they should be included in
evaluation of the protem adequacy of the diet.

Slmllarly, postprandlal plasma concentratlons of amino acids have beeu
explored in adult subjects 36-39 and in infants as an index of the protein adequacy
~ of the diet. Studles have also been carried out to compare postprandial plasma
concentrations of amino acids by breast-fed infants and infants fed various
formulas. “*? However, the significance of plasma amino acids profiles that differ
from those of breastfed infants is uncertam For this reason, the Task Force does

26-35




not recommend that such determinations be requlred in evaluatlon of infant
formulas.

Indices of iron nutritional status In evaluatmg iron nutrltlonal status, at
least three indices should be used. ¥ Those of most value in infancy are serum
concentration of ferritin, saturation of transferrm, erythrocyte protoporphyrin and
mean corpuscular volume.

, Indices of nutrltlonal adeguacy of the diet with h respect to_minerals Is other
than iron. Serum concent ion of i inorganic phosphorus ‘may be low and activity of
alkaline phosphase hxgh when the diet is lnadequate in calcmm or phosphorus d4-48
Because serum concentratlons of phosphorus vary Wlth e and diet, ¥ it will be
necessary to include a control formula (a marketed fo) vith t
similar sources of protein, fat and carbohydrate) in thy

ces

th the same _ol‘w .v

in serum concentrations of phosphorus without sxgmﬁcant elevatlons of alkaline

phosphatase activity are unlikely to be nutrltlonally sngmficant Therefore, the
number of subjects in experlmental and control groups should be ‘based on the
variability of alkalme phosphatase act1v1ty at the specnfied age

Although serum concentrations of various essentjal ‘minerals are _usually
abnormally low in cases of overt deﬁclency (e g., zinc cooper, selenium deficiency),
serum concentrations of most minerals appear to be little affected by subclinical
deficiency, and have not been shown to be useful in assessxng dietary adequacy.
However, the Task Force cannot exclude the poss1b1hty that under well-defined
experimental conditions the serum concentratlon of a mineral may be useful in
judging the adequacy of the diet. If, in th future, such experlmental condltlons can
be defined, clinical testlng should include determination of s serum concentrations.

More promlsmg for assessmg dletary adequacy are determmatlons of activity
of various mmeral-dependent enzymes. Research in this area is progressing rapidly
and it seems likely that such determinations may prove’ to be ‘useful in identifying
adverse nutrient interactions. Thus, decrease in erythrocyte superox1de dismutase
activity may reflect mterference with avaxlabx]xty of copper, 30 and low activity of
serum and/er erythrocyte glutathlone peroxidase may reflect mterference with
availability of selenium. > The Task Force belie hat development of sensitive
_methods for detectmg adverse nutrient interactions involving minerals is of high
priority for future recommendations of chmcal testmg of infant formulas. k

Serum lipids. Although serum concentratlons of lipids and lipoproteins
reflect the lipid composition of the inf: 1t’s diet, th currently no adequate basis
for determining what lipid profiles are desu‘able fo
therefore believes that such determinations are currently of little use in evaluation
of formula adequacy. :

ant. The Task Force

METABOLIC BALANCE §
evaluation of the adequacy of infant formulas mtroduces serlous practlcal problems
Few centers have access either to normal mfant subjects or to infants during the late

stages of recovery from malnutrition. 1In addmon, the studies are difficult to

perform, labor-lntenswe and expensive. It is therefore partlcularly lmportant to use
balance studies only to obtam ‘information_that cannot be obtained by other
approaches.



Proper use of balance stad ‘s,ﬂ_}requlres that the formula to be evaluated be
compared with a control formula in cross-over studies with t

that mtakes 0
formulas.
Nitrogen balance. When the
proteins of different quality,
higher quality. 53,20

» 24 However, the dlfference in protein qualxty between the two
diets must be greater than would be possible under cu regulatlous regarding
quantity and quality of protein in infant formulas. k
studles in whlch mtakes of mtrogen differ between experlmental and confr

recommend nitrogen balance studlﬁsrr,fgrﬁv_
adequacy of thediet. =~~~
Fat balance. Normal term infants fed various mix

; S. rarely excrete more ths

RS

of hlgh fat excretlon, and because fat rete, t
the Task Force cons1ders less

lnfants fed at one time
similar formula with t,k
desirable. The va
now in use in commerclally )
cross-over study with 6 infants is hkely to be adequate. Fat balance studles sh uld
generally be of 72 hours duration or longer, and the method used for deternunatlou: -
of fecal fact content should be approprlate for the type of fat in the diet. -
Because fat balance studies do € “collec e, it |

possible to carry out such studies in th ‘ ators proposing to use this
approach will need to provide data on_ the varxablhty of fat excretlon thh o
couventlonal formulas. ,

balance wxll rarely occur under cnrcumst
satlsfactory Therefore, in most mstances th
on calcium balance ¢ -

Between-subject variability in calcm absorptlon is apprecrably greater than
within subject variability. For example, ‘standard _deviations in absorption of
calclum from three fo ined n 72-hour balance studles by DeV1z1a, et

possible to detect (p <
0.05, power 0.8) a differ: *" If fecal markers are
not used, balance studies may need to be of more than 72 hours d




Cross-over studies carrled out at two-week mtervals (l.e., at least an_ 11-day
adaptation period between 72-hour balance studles) appear ‘to be adequate when
concentrations of calcium and phosphorus are similar in the two formulas. If the

concentrations of ca

phosphorus are dissimilar in the formula to be tested

and the control formula, the des1rable du
to be determined.

Other_mineral balance studies. Although balance studies are potentially
useful in detecting interactio)
: mmerals, the Task Force belie

on of eegmhbratlon perlod will need

Task Force,ﬂ these methods have not yet reached a stage at whlch ‘they are useful i m
evaluatmg the mineral adequacy of an infant formula _Ho ver, the approach

country may, lll some mstances,

ulas produced by“U S. formula. m | cturer
Force concluded {thatp_,there was no_ady ,g‘e m dlstmgulshmg between a new

formulas. The r
testing of the formula components that are unch nged
As may be seen from the table, a new formula requires clinical testing of
weight gain, serum chemical indi
ENERGY CONC]
71 kcal/dl: Formulas prov ing
study of welght gain (Table) “Formulas prov1dmg more than 71 k
warrant testmg for urinary solute concentration under various cnrc

actions that adversely affect absorption of varlous trace

feeding (e.g., in a hot, dry environment).

NEW ENERGY SOURCE: Introduction of
carbohydrate in a formu a will generally warrant stu
of a new source of protein, serum _concentration of albumm should

protem, fat or

b

determined. In the case of a new source of fat, fat balance studies wnl
PROTEIN LESS THAN 2 ¢/10 : “A formula providing

protein per 100 Kkcal warrants study of welght gam and determmatlon of serum

concentration ‘of albumin.




CHANGE IN PROTEIN MIXTURE: Currently marketed formulas nsome
instances provide protein from two sources ~ -
proteins, or non-fat cow milk and j ed s
providing two or mere sources. of protein may be marketed Int n of the
Task Force, mixture of non OW I ) h e' been 'well
studied and may be considered inte hangeable When other of proteins
are involved, a study of gain in weight should be carried out 1f the proportion of
protein provided from a specified source is changed by more than 10%. This o
requirement should apply whether the change is made at ,one time or in two or more
steps.

CHANGE IN FAT MIXTURE: The Task Force consid
proportions of energy supphed by vanous fat sources to |
introduction of a new source of fat. Thus, if th
particular fat is mcreased from less than 30%“ to more th

60% to more than 80%, fat balance studies should be carr

CHANGE IN SOURCE OF CALCIUM
source of calcium and/or phosphorus in a formula is changed , t ,
concentrations of phosphorus and alkaline phosphatase should be determmedhvand_,N_w
calcium and phosphorus balance studies should be carrled out.

IRON CONCENTRATION MORE THAN 1.0 ﬁmg/IO(l kcal BUT VLESS’! o

ajor change in

important as
! rtlon of energy from a

1 , or from less than o

100 kcal have been demonstrat
avallable concermng the “effectiveness o
equlred before mar keting to demon 3 rate the

in meeting 1ron needs.

mfants, the reqmrement for clm
level of fortification (e.g., 1.4 mg p
kcal is adequate, the labeling regulation should be changed thus eliminating the
need for clinical testing.
Based on the result
iron nutritional statu
formulas, a study of 1 1o
iron per 100 kcal and 50 fed a control for

f the study by Hertrampf,et al - 50 concermng mdlces of

age Indices of lron-nutrltlonal sta‘t

months of age and at the conclusion of the study. Im tation of the results

should be based on comparison of the two groups with respect to number ‘of subjects

exhibiting two or more abnormal indices of iron nutrltlonal status.
Alternatively, it may be feasible to compare erythrocyte incorporation of

iron isotopes after standardized feeding of the formula in question and a control

formula providing 1.8 mg of iron per 100 kcal.

10



CHANGE IN SOURCE OF IRON Formulas currently
United States are forti
used, efficacy ‘should be demonstrated 1n the ma
concentrations of iron,

ADVERSE REACTIONS Durmg ‘clinical testing of any type, meticulous
records regardmg adverse reactlons should be mamtai ed and made available to the
FDA.

arketed in the

r changes in

Changes in Formulatron and Proeessmg That Wlll Generallv not Warrant
Clinical Testing

" As suggested in the previous section, changes in energy concentration do not
require clinical testing if the final energy concentration is at least 63 kcal/dl and no
more than 71 kcal/dl. Within ecified by the FDA rule, changes in
percentages of energy supphed by fa and, mrbohydrate do not require clinical
testing. With the exception of the rather large changes in proportions of fat
mentioned previously (see CHANGE IN FA' URE), clinical testmg is not
required when changes are made in the prop f fat provnded from various N

by the FDA rule (currently 45 g/100 kcal) Cllmcal testmg‘ is not requlred for
changes in proportions of protem supplied by non-fat cow milk and cow milk whey
proteins or for changes of less than 10% 1n ‘the proportlon of protein supphed by

between 1.8 mg/100 keal and t Nupperillmlt permltted 1
kcal) do not require clinical testing. o
The T ask Force recommendswthat maximum concentrations of minerals (ln o

“with other mmerals, mcludlng any mmeral present at the mmlmum level.,\ In
establishing maximum permissible concentrations of nutrients in infant formulas, -
exceptions should be made with respect to nutnents of low bloava S
portion of the phosphorus : and, perhaps, the iron of formulas contammg isolated soy
protein).

The ma]or hazard from v1tamm tox1c1ty relates to vrtamms A and D, and the

toxicity from these or other v1tamms. V1
specified minimum levels of vitamins. Ther{ for
do not warrant clinical testing. ‘

1mply a desrrabxhty for rlgldrty in im
uld be encourad ‘

i AR

Force On the other hand the FDA wrl und qulrement for

11



clinical testing in the case of certain proposed changes in formula composition. As
an example, FDA might waive the requirement for clinical testing of a new source of
energy if the ingredient in question was generally recognized as safe (GRAS), was to
‘serve as a stabilizer and would provide only a few percent of energy intake. A case
by case considerati ach proposed change will be necessary. The FDA may
wish to consult wit 1 selentists before mak g certain of

However, whatever mecl ) d for consultatio
be convenient for the FDA and expeditious for the fo

hanism is developed for obtaining such
! la industry.

‘The recommendations presented in this report are based primarily on the use of
currently avail: £
those marketed in the United States. As  clinical
testing of formulas are developed, these recommendations will need to be modified.
For example, in the future, studies of growth may include changes in body
composition; the adequacy of the nitrogenous component of the diet may be
determined by stable isotopic studies of aming acid oxidation; availability of
minerals may be evaluated by determining change in bone density orby
determining true absorption (with the use of a stable isotope).

Moreover, the formula manufacturers have reached a level of technologic

improved approaches

sophistication that may permit the ‘development of new for
that are now 1€ availabl
consideration concerning clinical testing.

12

in of these decisions.

‘methods of formula testing as applied to formulas similar to -

ercially available, Such formulas will warrant special
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PROPOSED CLINICAL TESTING

Gain Selected Balance Studies
in Weight Serum Chemical Fat Calcium
_Indices and
Phosphorus
New formula ; X X X X
Energy concentration X
< 63 or > 71 kcal/dl
New energy source
protein X X
fat X X
carbohydrate X
Protein < 2g/100 kcal X X
Change in protein mixture X
Change in fat mixture | ' X
Change in source of calcium , : X X
and/or phosphorus ‘ '
Iron concentration | X
> 1.0 and < 1.8mg/100 kcal*
_Change in source of iron* , X

'f *Requires comparison of proposed new formula and currently marketed formula (1.8 mg Fe/100 kcal) with respect to indices
“of iron nutritional status (see text).
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