Editorial

Maternal and infant diets for prevention of allergic diseases:
Understanding menu changes in 2008

Scott H. Sicherer, MD,? and A. Wesley Burks, MD® New York, NY, and Durham, NC

In 2000, the American Academy of Pediatrics (AAP) Com-
mittee on Nutrition published recommendations aimed at mini-
mizing the risk of atopic diseases in infants considered high-risk.'
The committee noted that conclusive studies were not available
for making definite recommendations, but they advised avoidance
of certain foods by pregnant and breast-feeding women as well as
by infants and young children. This year, the AAP’s Committee
on Nutrition and Section on Allergy and Immunology published
an updated Clinical Report reviewing recent and historical data
regarding the impact of nutritional interventions on the develop-
ment of atopic disease in infants and children.” Included in the
report are revised statements that replace the former recommen-
dations. In this Editorial, we review the updated report, compare
it to recommendations from other professional societies, and en-
tertain some of the vexing issues that allergists must consider as
we advise patients and primary care physician colleagues. We
do not attempt an extensive review of these topics, because there
are multiple excellent reviews and committee reports3’]]; how-
ever, we incorporate pertinent studies from the past year.

WHAT'S SIMILAR

The 2008 report presents evidence affirming several previous
recommendations that are relatively easy for parents to follow.
For example, exclusive breast-feeding for at least 4 months (with
a goal of 6 months) versus feeding with a standard cow’s milk or
soy formula is considered beneficial to delay or prevent atopic
dermatitis and milk allergy. If supplementation during that period
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is needed, then hypoallergenic formulas such as extensive casein
hydrolysates, or possibly a less allergenic formula such as a
partial whey hydrolysate, is considered beneficial. Roughly
similar to the 2000 report, solids are to be avoided until 4 to 6
months of age.

WHAT’'S NEW

A subtle difference in the updated report is that “high risk”
infants are defined as those with at least 1 parent or sibling with a
documented atopic disease, which is less stringent than the 2000
report and is more similar to definitions in European professional
societies’ recommendations (Table I). A major difference of the
new report is that it avoids making recommendations. Instead, state-
ments about possible dietary changes are made along with evidence
(or lack thereof) about efficacy. The new report specifically advises
the reader that inadequate study design or a paucity of data limits
the ability to draw firm conclusions regarding pregnancy and lacta-
tion avoidance diets and the timing of introducing specific “aller-
genic” complementary foods. It also warns that lack of proven
efficacy does not equate to an approach being disproven. Within
this context, several of the previous “recommendations” are rele-
gated to “lack of evidence” as summarized in Table I. As noted,
the new AAP report is very similar to past and current “recommen-
dations” from European professional groups.®%!1+1?

The following is a summary of data highlighted in the AAP
report, with consideration of practical issues and more recent
studies.

DIET OF PREGNANT WOMEN

A Cochrane database meta-analysis of 4 clinical studies
concluded that antigen avoidance during pregnancy is unlikely
to reduce the child’s risk of developing atopic disease, and dietary
restrictions could adversely affect maternal or fetal nutrition.'?
Although the AAP previously suggested pregnant women with at-
opy risks avoid peanuts, a subsequent study found no evidence of
prenatal sensitization from maternal consumption of peanuts.14
The AAP report synthesizes these available data, concluding a
lack of evidence for maternal pregnancy restriction diets.” It
should be appreciated that studies have not been undertaken spe-
cifically to evaluate exclusion of peanut in atopy “high risk” preg-
nancies. Recent publications revealed that very few women in the
United Kingdom followed dietary peanut exclusion advice, and
an effect, positive or negative, was not detectable (although too
few evaluable subjects and the observational nature of the reports
reduce the ability to make firm conclusions).'>'® Additional
recent studies about pregnancy diets reveal that components
other than specific allergens, such as fats, may influence atopy
outcomes.'”"!
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TABLE I. Dietary prevention recommendations/comments from several professional organizations
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Definitions/interventions

Group/publication

AAP 2008 Clinical Report

ESPACI/ESPGHAN 1999,
ESPGHAN 2008
recommendations

AAP 2000
recommendations

SP-EAACI, 2004, 2008
recommendations

Risk category: “high risk”

Pregnancy avoidance
Breast-feed “exclusively”
until

Maternal lactation
avoidance of allergens

Parent or sibling with
documented allergic
disease

Lack of evidence

Evidence for 3-4 mo
(waiting 4-6 mo tied to
introducing solids*)

Some evidence for reduced
atopic dermatitis

Biparental or parent plus
sibling history of allergy

Parent or sibling affected
(1999)

Possibly peanut

6 mo 4-6 mo*

Peanuts, tree nuts and
“consider” egg, milk, fish,
and “perhaps other foods”

Parent or sibling with
documented allergic
disease

No special diet*

At least 4 mo, prefer 6 mo*

No special diet*

Prevention formulas Compared with whole
cow’s milk protein,
evidence for certain
extensive hydrolysates,
partial hydrolysates, but
not soy (see text)

Evidence to wait 4 (to 6)

mo; lack of convincing
evidence for avoiding
specific allergenic
foods

Types of “solids” and
complementary foods

“Hypoallergenic formula”
(extensive hydrolysate,
possibly partial
hydrolysate); not soy.

Solids held to 6 mo
Dairy products, age 1y
Egg, age 2y
Peanuts, nuts, fish, age 3y

Confirmed reduced
allergenicity (1999)

Extensively hydrolyzed
until 4 mo of age (2004);
documented reduced
allergenicity (2008)

Not before 17 wk and no
later than 26 wk; no
convincing evidence
for delaying
potentially
allergenic foods such
as fish, egg (2008)*

No evidence of diet effect
after 4-6 mo

ESPACI, European Society for Pediatric Allergology and Clinical Immunology; ESPGHAN, European Society for Pediatric Gastroenterology, Hepatology and Nutrition; SP-EAACI,

Section on Pediatrics, European Academy of Allergology and Clinical Immunology.
*Advice that is the same for those not “high risk.”

DIET OF LACTATING WOMEN

Regarding maternal lactation diets, a Cochrane database meta-
analysis13 found some evidence for reduced atopic dermatitis, but
suggested more studies are needed. The AAP report presents this
view. A previous expert review that was not a structured meta-
analysis and did not exclude as many studies as the Cochrane re-
view concluded that special maternal lactation avoidance diets
were unnecessary. "’

HUMAN MILK VERSUS WHOLE COW'’S MILK
FORMULA

For atopic dermatitis, there appears to be little controversy that
human breast milk feeding prevents or delays disease compared
with whole cow’s milk protein for infants at risk.>11:19-20

However, the evidence on whether human milk is protective
against development of asthma is contradictory. There appears to
be a protective effect in children younger than 5 years old,*' but
breast-feeding by mothers with asthma has been correlated with
an increased risk for asthma in older children and adults.** The
AAP report2 presents the benefit (atopic dermatitis) as well as
the caveat for asthma associated with breast-feeding. Subse-
quently, Matheson et al*? reported long-term follow-up from
the Tasmanian Asthma study indicating that at age 7 years, partic-
ipants who had been exclusively breast-fed and had a history of
maternal atopy were less likely to have asthma (odds ratio, 0.8;
95% CI, 0.6-1.0), but by age 14 years, the risk reversed (odds ra-
tio, 1.5;95% CI, 1-2), and by age 44 years, participants were even
more likely to have asthma (odds ratio, 1.57; 95% CI, 1.2-2.1).

The explanation for this effect could be the reduction of early in-
fection leading to less asthma triggered by infection early in life
and later increased atopy because of immune dysregulation for
lack of infection (ie, the hygiene hypothesis). Currently, data
only support the role of breast-feeding in reducing the likelihood
of wheezing in young children.

FOOD ALLERGY

The development of food allergy is closely associated with
having atopic dermatitis, and it can be difficult to analyze the
effect of nutrition on the development of food allergy alone. In
an analysis of peer-reviewed observational and interventional
studies, Muraro et al'' concluded that exclusive breast-feeding
for at least 4 months decreases the risk for cow’s milk allergy un-
til 18 months in infants at risk of developing atopic diseases. In
contrast, a Cochrane review analyzing optimal length of exclu-
sive breast-feeding concluded that at least 4 months of exclusive
breast-feeding does not protect against food allergy at 1 year,
although the review included only 1 study with a blind food
challenge.24 The AAP report2 synthesizes the available data,
concluding a reduced cumulative incidence of cow’s milk al-
lergy for breast-feeding compared with cow’s milk in the first
2 years of life.

HYDROLYZED FORMULA VERSUS COW MILK
FORMULA

Partially hydrolyzed and extensively hydrolyzed formulas have
been studied for their ability to prevent atopic disease for more
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than 15 years. Most studies of these formulas have focused on
infants at high risk of developing allergy. Although more than 100
published studies have addressed whether hydrolyzed formulas
reduce the risk of atopic disease, fewer than 20 were randomized
or quasi-randomized.2 The AAP report2 relies heavily on data
evaluated in a Cochrane database report25 but excluded several
studies in which scientific validity was a concern. In addition,
data from the German Infant Nutrition Intervention program
was considered.’® Subsequently, a 3-year follow-up study from
the German Infant Nutrition Intervention trial showed a continued
protective effect in the per protocol analysis of atopic dermatitis
in high-risk infants not exclusively breast-fed of an extensive ca-
sein hydrolysate (odds ratio, 0.53; 95% CI, 0.32-0.88) or partial
whey hydrolysate (odds ratio, 0.60; 95% CI, 0.37-0.97), but still
no effect on asthma.?’ A particular extensively hydrolyzed
whey formula did not show protection. Committee reviewers™
generally synthesize the available data to conclude that compared
with a whole cow’s milk protein formula, certain studied reduced
allergenic formulas have a protective effect on atopic dermatitis,
with a slight advantage of the extensively hydrolyzed casein for-
mula (perhaps more effective for those with a stronger atopic fam-
ily history). The AAP report® suggests cost be a consideration in
selecting a formula and cautions that amino acid formulas have
not been studied for prevention.

INTRODUCTION OF COMPLEMENTARY FOODS
Various committees have concluded from the available evi-
dence that “solids” should be delayed to 4 to 6 months primarily
because the timing of such introduction is tied to the time of
exclusive breast-feeding.” On the basis of the nature of the avail-
able studies, the updated AAP repor’t2 has reduced the age of ev-
idence for an effect to 4 months. Subsequent studies continue to
fail to show a convincing protective effect of delaying solids.>
Perhaps more controversial is the previous AAP recommendation
for infants at risk of developing atopic disease to avoid milk pro-
tein to age 1 year, eggs until 2 years, and peanuts, tree nuts, and
fish until 3 years of age.l This prevention approach was only stud-
ied by Zeiger and Heller,’® but there was uncertain compliance
and high dropout, and there were no clear differences in point
prevalence of atopic outcomes or sensitization after age 4 years.
Regarding the 2000 AAP report,’ there are no data about whether
these recommendations have been followed, nor any attempts at
validation. If the previous AAP advice were followed, presum-
ably an “at risk” but healthy 1-year-old would not have ingested
common foods such as butter or biscuits and would not have birth-
day cake (egg) until age 2 years. On the basis of available data,
including the apparent role of exposure to whole proteins in the
first months of life being associated with atopic outcomes, and
the known allergenicity of foods such as milk, egg, peanut, and
fish, a consensus document from the Adverse Reactions to Foods
Committee of the American College of Allergy, Asthma and Im-
munology in 2006 suggested following the 2000 AAP recommen-
dations to avoid these allergens for the prescribed period.® In
contrast, in a position paper published in January 2008, the Euro-
pean Society for Paediatric Gastroenterology, Hepatology and
Nutrition Committee on Nutrition concluded that there is no con-
vincing evidence that avoidance or delayed introduction of poten-
tially allergenic foods, such as fish and eggs, reduces allergies
in infants either at risk or not.® This European Society for Paedi-
atric Gastroenterology, Hepatology and Nutrition committee
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recommended that complementary foods be introduced after 17
weeks but no later than 26 weeks. These conclusions were appar-
ently influenced by several negative studies on solid food timing
and diversity and by studies showing protective effects of fatty
acids in fish®' and possible detrimental effects of waiting longer
to introduce wheat™” or other solids.”” The updated AAP report
uses the term “no current convincing evidence” regarding protec-
tive effects of a delay of solids or specific allergens beyond 4 to 6
months.

DECIDING WHAT SHOULD BE ON OR OFF THE
MENU IN 2008

We know that the revised AAP report has caused concern
because it is not simply a to-do list of recommendations. The new
approach is more sensitive to the notion that when evidence is
unclear, physicians and patients should be aware of those caveats.
The conclusions of the report (aimed at high-risk infants without
current evidence of atopic disease) are summarized as follows:
approaches that are generally effective are (1) breast-feeding for
the first 4 to 6 months of life; (2) if not breast-feeding, or if
supplementing, for the first 4 to 6 months, using an extensively
hydrolyzed casein formula (or a partially hydrolyzed whey
formula, though it may be less effective), instead of a cow’s
milk or soy formula; and (3) delaying introduction of solid foods
until 4 to 6 months of age.

Approaches that have been tried but remain unproven are (1)
dietary allergen restriction during pregnancy, (2) dietary allergen
restriction during lactation (there is some evidence that this
approach may reduce eczema), and (3) avoidance of allergenic
foods for months and years beyond 6 months of age.

An educated consumer should be aware of the limitations of the
available data. For example, different studies target different risk
groups, and it may be that stricter or more comprehensive
prevention programs may have different effects depending on
the level of risk. A family in which both parents have multiple
severe atopic diseases may be more motivated and may benefit
more (although this is an assumption) from interventions com-
pared to one in which the risk of atopy is lower. More studies must
carefully consider whether primary allergen avoidance delays,
permanently prevents, or simply masks atopic manifestations that
would have been transiently evoked. We must remain aware that
most of our conclusions are drawn from observational studies and
that reverse causation may play a role in affecting results. That is,
a family may alter the diet on the basis of observing signs of
disease or on the basis of their level of risk, which could lead to
dilution of prevention effects (breast-feeding longer if disease is
appearing) and erroneous conclusions (waiting longer to give egg
appears to be associated with more allergies).

We are also becoming aware of additional subtle influences of
diet that raise concerns about suggestions to make changes on a
limited evidence base. For example, lipids, antioxidants, and
vitamins may influence atopy outcomes.™ The influence of al-
lergens in the diet during pregnancy or lactation remains contro-
versial. %4 Noningestion (skin contact, inhalation) exposure may
be a means of sensitization.'**? Regarding the question of mater-
nal exclusion diets during pregnancy, Rowe et al*” followed T-cell
and humoral responses in high-risk infants and could not docu-
ment evidence for prenatal priming. Liem et al*® evaluated a
1995 Manitoba birth cohort (n = 13,980) by using an administra-
tive database and could not find an increase in food allergy
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diagnosis among low-birth-weight or premature infants who
might have been considered at risk for early dietary allergen ex-
posures. Oral tolerance presumably requires oral exposure and
is affected by dose, timing of exposure, and other factors. Elimi-
nation diets could theoretically result in bypassing oral tolerance
induction, whereas exposures through sensitizing routes (skin,
respiratory) could be sensitizing.'* Of additional concern, the lit-
erature includes cases in which dietary elimination of previously
tolerated foods results in new onset of allergy on re-exposure.>’*
We are becoming more interested in oral and sublingual immuno-
therapy to treat food allergy,39 which runs counter to advice to
avoid allergens for long periods. These observations create a ten-
uous situation if one is to advise general prolonged elimination of
allergens as a “do no harm” approach.

The situation is especially sticky regarding peanut. Green
et al*” recently documented an earlier age of presentation of chil-
dren with peanut allergy to a referral center, compared with pre-
vious years. However, the timing between introduction and
symptoms has not changed, and the authors could not conclude
there was a relationship of early introduction as a risk for inducing
peanut allergy. Sicherer and Sampson*' recently reviewed the
complex situation of there being multiple potential risks for pea-
nut allergy, including how peanut is processed (roasting/emulsifi-
cation), genetic disposition, timing of introduction, and dose.
Lack et al'* have reported a concern that lack of early oral expo-
sure/increased skin exposure may increase the risk of peanut al-
lergy and are studying whether early ingestion influences
outcomes in the Learning Early About Peanut allergy study. Al-
though the AAP report describes a lack of evidence on the topic
of delaying introducing peanut beyond age 6 months, we caution
that this is not tantamount to advising introducing peanut at that
age as a weaning food!

Regarding the approaches that have been tried but remain
unproven, we typically discuss the available data with our patients
and try to help them make informed decisions. Families may
already be avoiding certain allergens because of an allergic
sibling and find it easy to continue to avoid, for example, peanut.
We do not discourage this. For infants at risk, we may provide
general advice to begin solids with single-ingredient infant foods
such as fruits, vegetables, and cereal grains, gradually and in
progression, which typically results in the more allergenic foods
not being introduced until nearer the first birthday, and only if
there have not been signs of atopic disease. Regarding peanut, the
sibling history may influence our advice because there is a 7% risk
of peanut allergy among siblings**; we may delay peanut until
testing is performed. We view the AAP report as aimed to primary
prevention; if an infant has signs of atopic dermatitis or food
allergy, we may consider testing and longer periods of avoidance.

The updated AAP report underscores the need for additional
research on prevention and treatment. It does not preclude
following any of a variety of reasonable approaches but does
behoove us to present information to our patients in the context of
the limitations of our current evidence base.
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