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INTRODUCTION

FOR NEARLY A DECADE, infant formulas sold in the
United States have included the long-chain polyunsaturated
fatty acids (LC-PUFAs) arachidonic acid (ARA) and
(DHA).
for these products, aimed at health professionals and
the public, claim that added LC-PUFAs are needed for
optimal brain and visual development and that formulas

docosahexaenoic acid Marketing materials

supplemented with LC-PUFAs are superior to standard
formulas. Since 2003, ARA and DHA have been included
in formulas purchased by the USDA Special Supplemental
Nutrition Program for Women, Infants,
and Children (WIC), resulting in higher
food costs for the program.! Given that

resulted in a $127 million increase in cost to the WIC pro-
gram in just one year, an amount that could have been used
to enroll more than 130,000 participants. Much of this cost
increase has been attributed to the addition of higher-cost
formulas supplemented with DHA and ARA to the Decem-
ber 2008 formula contracts.! Given that these formulas are
more expensive than those previously offered and that the
WIC program allows for flexibility in formula selection for
at-risk infants, an important question arises: Does the re-
search evidence support the inclusion of these additives to
formulas offered to the majority of
WIC infants?

The answer is no. Despite stud-

more than 9 million women, infants, and
children? participate in WIC nationally, it
is important that any factor that increases
program costs be justified.

When a parent makes a decision about
infant feeding, she or he is able to con-
sider many factors, including the infant’s

DHA/ARA formulas
contributed to $127
million in increased
costs to the WIC

program in one year.

ies showing advantages of specific
fatty acid additives for some popu-
lations of infants (including some
preterm infants),® the current evi-
dence related to LC-PUFAs does not
support the need for their addition
to the contract formulas offered to

unique needs. However, when program
administrators make decisions about

which formulas should be made available to WIC partici-
pants, they must identify the best and most cost-effective
means to meet the requirements of thousands of participat-
ing infants. Money spent on formula represents a large por-
tion of the WIC budget and strongly influences how many
people the program may serve.! In the past, WIC formula
costs have been reduced through the use of state-level or
regional contracts that are negotiated with manufacturers.
Under these agreements, the majority of the participating
families within each region receive the same type of for-
mula. However, the program has the flexibility to provide
alternative formulas to infants with special medical needs
to ensure their nutritional requirements are met. For exam-
ple, families with infants born prematurely have access to
formulas with more calories and nutrients than those fed to
infants born at term.

According to 2004-2006 data, 57 to 68 percent of all
infant formula sold in the United States was purchased
through the WIC program.! It is no surprise, then, that any
increase in the price of formula can result in a significant
impact on program costs. For example, the net wholesale
price for formula contracts in December 2008 were, on
average, 73% higher (after adjustment for inflation) than
prices negotiated in prior contracts.! These contract changes

most WIC families. Although chal-

lenging, careful reviews of not only
the safety, but also the effectiveness of formula additives are
needed so that WIC administrators can make responsible
and informed decisions about their formula contracts. Ad-
ditional additives are likely to be made available in infant
formulas over the next decade as infant-feeding research
continues. Some of these new additives may prove to be
beneficial for the majority of infants, others may not. There-
fore, a process is needed to ensure that 1) all participating
formula-feeding infants receive the formulas that best meet
their needs, and 2) WIC does not incur unnecessary costs
for additives or ingredients that provide no direct benefit to
the majority of WIC infants.

FATTY ACIDS AND INFANT HEALTH

FATS, COMPRISED OF DIFFERENT TYPES of fatty acids,
are a major component of every cell in the human body.
Fatty acids are used primarily as a source of energy, but they
also serve other important physiological roles.*> While we
do need different types of fatty acids to play various meta-
bolic roles in our bodies, we are also capable of making
most of the fatty acids needed to maintain health from
“essential” fatty acids that can only be obtained from the
foods we eat. DHA and ARA are not considered essential for
most people. We are able to make DHA and ARA from the
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essential fatty acids alpha-linolenic acid and linoleic acid,
respectively. For many decades, all infant formulas have con-
tained essential fatty

acids in sufficient

Our bodies are
capable of making
most of the fatty
acids needed to
maintain health.

amounts to meet in-
fants’ needs. Newer,
supplemented for-
mulas also include
preformed DHA and
ARA made com-
mercially.

PHYSIOLOGY OF FATTY ACIDS

FATTY ACIDS ARE NAMED based on their structural
characteristics, such as the number and types of chemical
“bonds” they contain. These characteristics affect their
actions in the body. DHA and ARA are both polyunsaturated
fatty acids and they are considered to be “long-chain fatty
acids” because they contain more than 18 carbons.

In human beings, the liver makes the majority of needed
DHA and ARA from the essential fatty acids. Other cells in
the body, such as some of those in the central nervous sys-
tem, are also capable of converting essential fatty acids to
ARA and DHA. This allows the body to maintain LC-PUFAs
at relatively high levels in the brain.*

Synthesis of both ARA and DHA in the body is depen-
dent on the presence of specific enzymes, and both of
these fatty acids use some of the same enzymes for their
metabolism. Consuming a diet excessive in one fatty acid
may interfere with and limit the metabolism of the other.
Therefore, a high dietary intake of DHA might suppress the
metabolism of ARA. This possibility must be considered as
increasing levels of DHA are added to formulas and other
foods. A balance between the two fatty acids is important to
maintain health.>® Early studies of infant formulas supple-
mented with only DHA resulted in poor growth, initially
thought to be associated with impairment of ARA metabo-
lism, but this hypothesis has been disputed.” Regulatory au-
thorities in many countries have created guidelines for the
balance of fatty acids in infant formulas.®® In the United
States, however, the FDA requires only a minimum level of
linoleic acid in infant formula, and currently does not pro-
vide recommendations for the balance of fatty acids.

Yoo

FUNCTIONS OF FATTY ACIDS
Vision

DHA is found in high concentrations in the retina and
makes up as much as 40% of total fatty acids in certain
cells in the eye. DHA is needed for normal transmission of

light (via the optic nerve) as an electrical signal to the brain,
where the signal is interpreted as vision.>!

The Central Nervous System

Nerve cells in the brain, retina, and other parts of the
body transmit electrical currents that can send messages
throughout the nervous system. ARA and DHA are two of
the major LC-PUFAs in nerve tissue and are concentrated in
the membranes of developing cells. LC-PUFAs play a role in
normal brain function.* DHA may also be involved in the
metabolism of two critical brain chemicals; dopamine and
serotonin. The roles of ARA and DHA in metabolism of
these chemicals indicate that these fatty acids are important
for normal activity in the brain and nervous system.!

Immunity

Special compounds called prostaglandins and leukot-
rienes are made from ARA. Prostaglandins are involved in
regulation of blood pressure and smooth muscle function,
and both prostaglandins and leukotrienes are involved in
immune function.”> Other ARA derivatives have been impli-
cated in the prevention of cardiovascular disease, possibly
because of their role in reducing inflammation.!?

FATTY ACID REQUIREMENTS

ALL FATTY ACIDS CAN BE USED as a source of energy
by the body when needed. Human infants obtain 50% of
energy from dietary fat and fat stores. When energy is low,
fatty acids (including essential fatty acids) may be used to
provide needed calories. When the body has enough energy,
some fatty acids will be used for calories, but a significant
proportion of the essential fatty acids will be used for other
functions. Only about 1% of the dietary energy for infants

1314 Currently,

needs to come from essential fatty acids.
there are no requirements set for preformed DHA or ARA

because they are not essential for most infants.!3

Regulation of Fatty Acids

The amount of ARA made in the body appears to be
closely controlled.” DHA is also regulated; however, DHA
concentrations in the brain appear to vary more with differ-
ences in dietary intake than those of ARA. Internal regula-
tion of these nutrients is important to keep babies healthy
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despite differences in the amount and type of milk they
consume.*!3

The absorption, transport, and use of most nutrients are
regulated in babies’ bodies to prevent imbalances and in
some cases, direct harm
from excessive amounts.
These mechanisms work

Use of most
common
nutrients are
regulated in
babies’ bodies.

to improve the body’s
ability to obtain and use
nutrients when there is de-
ficiency and to eliminate
excessive amounts when
too much of any nutrient
is consumed. Therefore,
giving increasing amounts
of nutrients (including DHA and ARA) will not result in
unlimited increases in babies’ bodies. Babies benefit from
additional nutrients only when they have a deficiency.

Infants at Risk for Deficiency

The majority of infants are capable of producing their
own LC-PUFAs from essential fatty acids, but for some in-
fants, this process is not effective in meeting their needs.
For example, some preterm or low birth weight infants may
have low nutrient stores or higher energy needs compared
to term infants. These infants would be more likely to ben-
efit from higher intakes of preformed DHA and ARA than
healthy term infants. Evidence from randomized controlled
trials suggest that some subgroups of vulnerable infants
may benefit from supplemented formulas.” 1416

STUDIES OF HEALTHY
TERM INFANTS

Challenges in Interpreting Research

Over the last decade, DHA and ARA have been the fo-
cus of an enormous number of research studies. Apart from
the challenges associated with reviewing so many studies,
there are other factors that complicate the interpretation
of this research. Differences in study design (sample sizes,
outcomes, dietary interventions, etc.) and quality (meth-
odology, analysis, attrition) must be considered when
comparing outcomes. Researchers in the field have called
for a more standardized approach.!” Further, many of the
tests used in the studies to detect differences in visual and
cognitive function between feeding groups were never
intended or validated to compare “good” with “better”
infant function, nor to predict future cognitive ability.
Rather, they were intended for use in detecting develop-

mental delays or poor function in infancy. Marketing ma-
terials used to sell supplemented formulas may easily be
interpreted as suggesting that future intelligence and artistic
ability may be increased by intake of supplemented formu-
las despite a lack of evidence to support these claims.

Study Outcomes

When faced with enormous numbers of research stud-
ies, many medical professionals and policy-makers will
turn to systematic literature reviews or special analyses of
groups of studies to make decisions. One of the most fa-
mous and well-respected sources of scientific review is the
Cochrane Library. Following rigorous guidelines for study
selection and evaluation, Cochrane reviews have been writ-
ten on thousands of health topics, including many related
to infant feeding. Randomized-controlled trials are often
selected for these reviews because they are considered to
be the best source of objective evidence in experimental
science.

In a 2008 Cochrane review, 14 randomized-controlled
trials examining the effect of DHA/ARA supplements on
term infants’ visual and cognitive function were selected
based on study quality.'® The conclusion drawn by the re-
viewers was unequivocal: they reported that routine supple-
mentation of formulas with LC-PUFAs to improve infant
outcomes “could not be recommended based on current
evidence.” In a more recent review,” Makrides and col-
leagues also found little evidence to suggest that term in-
fants benefit from supplemented formulas, even in studies
with increasing amounts and duration of supplementation.
The authors contend that preterm infants may benefit from
these formulas because they do not receive as much DHA/
ARA as would infants born at term. Other large, random-
ized controlled trials examining mental and motor devel-
opment throughout the first year or beyond also found no
consistent differences between supplemented and unsup-
plemented infants.!*-?!

Despite the lack of clear benefit of DHA and ARA sup-
plemented formulas for term infants, researchers continue
to conduct studies, some suggesting that higher amounts of
DHA and ARA be given.?? Studies using increasing doses of
DHA and ARA are underway. However, a study examining
the effect of high levels of LC-PUFAs (using higher concen-
trations than had been previously tested) among preterm
infants failed to demonstrate beneficial effects.?* In another
study providing higher levels of DHA/ARA to term infants,
differences in visual acuity occurred at some but not all of
the study time points. Of greater interest was a regional dif-
ference in outcomes, with infants in some participating cit-
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ies showing no response to the supplement while infants
in another location did.?* Researchers are also including ad-
ditional outcomes, such as problem solving at various ages,
in an effort to find potential benefits for these formulas.
These efforts have also yielded mixed results.?>27

Several authors have suggested that intakes of LC-PUFAs
must be high enough to achieve levels similar to breastfed
infants before effects will be seen.?>?* Use of supplemented
formulas has been associated with changes in fatty acid
concentrations in babies’ bodies?®?° but these differences
have not resulted in similar changes in cognitive, visual, or
motor function. Despite increases in circulating and tissue
LC-PUFAs that occur after supplementation, no study has
shown an advantage with the use of these supplemented
formulas compared to breastfeeding on any visual or cogni-
tive outcome, even when the studies were conducted among
breastfeeding populations with low intake of DHA. These
findings lend support to the position that term infants are
able to make enough DHA and ARA to meet their needs
from dietary essential fatty acids alone.

It appears, then, that despite marketing efforts indicat-
ing that all infants are likely to benefit from supplemented
formulas, the current evidence shows that only a subgroup
of infants is likely to need these formulas.

CONCLUSION

WITH SO MUCH RESEARCH already completed using
LC-PUFAs in infant formulas, scientists have identified
subgroups of infants who may benefit from these
supplements. These infants should and do have access to
formulas supplemented with DHA and ARA. However,
these supplements are currently being marketed and sold
for use with the majority of infants.

Logically, use of additives in primary WIC contract for-
mulas should be supported by research evidence indicating
that healthy term infants benefit from them, particularly if
these formulas are more expensive than standard formulas.
If the evidence does not support benefits of supplemented
formulas for healthy term infants and states are required to
use these formulas as the primary contract formula, WIC
may be spending millions of dollars unnecessarily.

How did these additives come to be used in so many
formulas? Marketing efforts for these formulas have been
quite successful in convincing parents and the public that
supplemented formulas will provide benefits to nearly all
infants. Despite the lack of evidence justifying the use of
supplemented formulas for healthy term infants, parents
are willing to purchase these formulas “just in case” their
infants might benefit from them. However, this thinking
would be similar to all parents deciding to purchase pre-
scription eyeglasses for their infants and young children
“just in case” they might have vision problems. Most par-
ents would believe it would be a waste of money to do so.

DHA and ARA supplemented formulas are likely to be
followed by formulas with many types of additives. Given
the potential for extra formula costs to significantly impact
family and national budgets, it is important that an objec-
tive source of information be available to families and to
administrators in the WIC program so that fully informed
formula purchasing decisions can be made. Infant feeding
experts should be called upon to review studies related both
to the safety and effectiveness of all new additives intended
for formulas that may be purchased by the WIC program.
These periodic reviews could then be used to inform ad-
ministrators” decisions about infant formula contracts and
reduce unnecessary spending.

Summary of Findings

== ARA and DHA are necessary for normal brain and visual function.

== The WIC program currently purchases relatively expensive formulas supplemented with LC-PUFAs and distrib-

utes them to most infants participating in the program, including healthy full-term infants.

== Long-chain polyunsaturated fatty acids ARA and DHA may be obtained not only from dietary sources but also

from body stores and from conversion of essential fatty acids in the body. Therefore, DHA and ARA are not con-

sidered essential for most human beings; that is, dietary sources of these fatty acids are not necessarily needed to

maintain health.

== Research on DHA and ARA formulas has been going on for more than a decade. Millions of dollars have been

spent and thousands of children have participated in these studies. To date, there is no evidence that supports

that the majority of infants need these formulas nor is there evidence that infants given formulas with any

amount of DHA or ARA have advantages over breastfed infants.
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