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About 5% of children and 3%–4% of 
adults have food allergy.1 In a recent 
Canadian cross-sectional survey that 

randomly selected households in all 10 Cana-
dian provinces (sampling more than 3000 
households), 8.07% (95% confidence interval 
[CI] 7.47%–8.67%) reported at least one food 
allergy.2 Although almost any food could theo-
retically cause a reaction, the foods that account 
for most allergic reactions are cow’s milk, soy, 
wheat, egg, peanut, tree nuts, finned fish, shell-
fish and sesame. The prevalence of some food 
allergies has increased, with a reported 18% 
increase in overall prevalence between 1997 
and 2007 in the United States.3 For this reason, 
the clinical focus on allergy has shifted from 
treatment to prevention.

Parents often ask how they can prevent food 
allergy in their infants. Although older guide-
lines recommended avoidance of the most com-
monly allergenic foods for at-risk infants in an 
effort to prevent food allergy, newer guidelines 
no longer recommend avoidance of such foods 
beyond four to six months of age.

We discuss current guidelines on food allergy 
prevention and the evidence behind them, and 
highlight recent changes in guidance. The evi-
dence we present comes from consensus opin-
ion, systematic reviews and well-conducted ran-
domized controlled trials (Box 1). Most of the 
recommendations in this review focus specifi-
cally on the infant who is at risk for atopy (i.e., 
an infant with one or more immediate family 
members with allergic disease).

Why has advice changed?

In 2000, the American Academy of Pediatrics 
released a position statement recommending  the 
avoidance of cow’s milk until the age of 
12 months, eggs until 24 months, and nuts and 
fish until 36 months in infants at high risk of 
atopy.4 This position was supported by evidence 
from two studies; one had shown an increased 
risk of atopic disease with introduction of solid 
foods at three months compared with six months 
of age, and the other had shown a correlation 

between diversity of diet before four months of 
age and risk of eczema.5,6 Overall, the recom-
mendations were based on consensus rather than 
direct evidence. In addition, the early introduc-
tion of foods was hypothesized to increase the 
risk of allergic disease owing to immune imma-
turity and gut permeability in infancy.7

In 2006, the American College of Allergy, 
Asthma and Immunology followed suit.8 After 
reviewing 52 studies, the college concluded that 
early introduction of solid foods could increase 
the risk of food allergy, and it agreed with the 
American Academy of Pediatrics’ recommenda-
tions on delayed introduction of certain foods for 
children at risk.

A few years after the release of these guide-
lines, studies began to be published that refuted 
the notion that delayed introduction was protec-
tive. In 2006, a prospective study involving more 
than 1600 children enrolled at birth and followed 
until five years of age noted an increased risk of 
wheat allergy among children exposed to wheat 
after the age of six months.9 In 2008, a question-
naire study determined that the prevalence of 
peanut allergy among Jewish schoolchildren in 
the United Kingdom, where peanut is introduced 
later, was 10-fold higher than in Israel, where 
peanut is introduced early and eaten frequently 
(p < 0.001).10 In 2010, a population-based cross-
sectional study involving more than 2500 infants 
noted that early introduction of egg (age four to 
six months) was associated with a lower preva-
lence of egg allergy than later introduction 
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(adjusted odds ratio [OR] 1.6 [95% CI 1.0–2.6] 
for introduction at 10–12 months; adjusted OR 
3.4 [95% CI 1.8–6.5] for introduction after 12 
months).11 In the same year, a prospective study 
involving more than 13 000 infants noted that 
early exposure to cow’s milk (within the first 
two weeks of life compared with age 105–194 
days) was protective against cow’s milk allergy 
(p < 0.001).12 Analysis of data from a large pro-
spective birth cohort including more than 2500 
infants in the Netherlands showed delayed intro-
duction of foods to be associated with eczema 
and atopy at the age of two years.13 In addition, a 
retrospective database review including all chil-
dren born in Manitoba in 1995 found no increased 
risk of food allergy in premature or low-birth-
weight children, which refuted the notion that 
immune system and gastrointestinal tract immatu-
rity increased the risk of food allergy.14

In addition to emerging studies that showed 
that later introduction may be associated with 
increased risk of allergy, the “dual allergen expo-
sure hypothesis” as an explanation of the causal 
mechanism of food allergy was proposed by Dr. 
Gideon Lack. According to his theory, gastroin-
testinal (GI) exposure (i.e., food consumption) is 
protective against developing food allergy. The 
mechanism is thought to relate to the GI tract’s 
function in encouraging immune tolerance. The 
immune response resulting from cutaneous expo-
sure to an antigen may lead to sensitization, espe-
cially in the presence of atopic dermatitis.15 Fur-
ther supporting this hypothesis, a mutation 
associated with loss of function of the gene 
encoding filaggrin, a protein involved in skin bar-
rier protection, was discovered.16 The mutation is 
present in about 50% of patients with eczema.16 

Filaggrin mutations have also been linked with 
peanut allergy.17

As a result of these new data, the American 
Academy of Pediatrics released an updated posi-
tion statement in 2008 that no longer recom-
mended avoidance of any of the allergenic foods 
beyond the age of four to six months.18 A guide-
line released in 2010 by the National Institute of 
Allergy and Infectious Diseases supported the 

academy’s position, stating that introduction of 
solid food need not be delayed beyond four to 
six months of age.19 The American Academy of 
Allergy, Asthma and Immunology also noted 
that studies were emerging that may support 
early introduction as being protective against 
food allergy.20 In 2013, the Canadian Pediatric 
Society, in conjunction with the Canadian Soci-
ety of Allergy and Clinical Immunology, 
released a new guideline on dietary exposures 
and allergy prevention, which noted that delayed 
introduction of allergenic foods was not thought 
to be protective against the development of aller-
gic disease.21 The guideline states that although 
at the time of its release the benefits of early 
introduction were “yet to be determined,”  
“immunological mechanisms of sensitization 
and tolerance tend to support [early introduc-
tion].” The guideline discouraged routine pre-
emptive testing before food introduction and 
suggested referral to an allergist if families were 
reluctant to introduce a food.

Are there exceptions to the new 
guidance?

One exception to the advice to no longer delay 
introducing allergenic foods is for infants with 
older siblings with peanut allergy, because an 
almost sevenfold increased risk in the younger 
sibling (OR 6.72 [95% CI 2.04–22.12]) has been 
documented. In such circumstances, evaluation by 
a certified allergist before peanut introduction in 
the younger sibling is recommended.22 Any infant 
with a documented reaction to a food should 
undergo assessment by an allergist before the 
food is introduced again. In addition, American 
Academy of Allergy, Asthma and Immunology 
recommends that infants with moderate to severe 
atopic dermatitis be evaluated by a specialist 
before allergenic foods are introduced.20

Could early food introduction 
prevent development of allergy?

Evidence from randomized trials is now avail-
able to help us determine whether early introduc-
tion of allergenic foods could prevent allergy 
development, specifically with regard to peanut 
allergy. The recent Learning Early About Peanut 
(LEAP) study is the first prospective, random-
ized controlled trial to show a relative risk reduc-
tion of up to 80% with early — versus late — 
peanut introduction in children at high risk for 
allergy.23 The trial randomly assigned 640 
infants at high risk for peanut allergy (due to 

Box 1: Evidence used in this review

We used Canadian and American national guidelines to inform this review, 
in addition to published systematic reviews that were known to us. We 
identified additional articles through MEDLINE literature searches using the 
search terms “food allergy” and “allergy prevention” from 1990 to present. 
In addition, we reviewed conference abstracts and reference lists from 
seminal articles. We restricted our results to English-language articles. 
Where possible, we selected the most recent articles and the articles with 
the most robust level of evidence (such as randomized controlled trials and 
meta-analyses). We reviewed more than 100 citations, of which 38 are 
included in this review.
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atopic dermatitis, egg allergy or both) to either 
regular peanut consumption (three or more serv-
ings per week) or avoidance until the age of five 
years. The primary outcome was rate of peanut 
allergy at the age of five years. Children were 
excluded if a baseline skin prick test to peanut 
had a wheal with a diameter of more than 4 mm.

In the group that ate peanut regularly, the 
overall rate of peanut allergy was 3.2% com-
pared with 17.2% in the avoidance group 
(p < 0.001). Among children who had an initial 
negative skin test result to peanut, the rate of 
allergy was 1.9% in the consumption group, 
compared with 13.7% in the avoidance group  
(86.1% relative reduction). For children who ini-
tially had a positive skin test result to peanut, the 
rate of peanut allergy was 10.6% in the con-
sumption group and 35.3% in the avoidance 
group (70% reduction in prevalence).

The authors of an editorial that accompanied 
publication of the trial recommended that any 
child between the ages of four and eight months at 
high risk for peanut allergy should undergo skin 
prick testing.24 If the result is negative, peanut 
should be introduced into the diet on a regular 
basis. If the result is positive, evaluation by an 
allergist should help to determine future manage-
ment, which may include an oral challenge if the 
skin test showed mild sensitivity (wheal ≤ 4 mm).

As a result of the findings of the LEAP study, a 
new consensus communication on behalf of the 
American Academy of Allergy, Asthma and 
Immunology, American Academy of Pediatrics 
and Canadian Society of Allergy and Clinical 
Immunology (among other organizations) has 
been released that states that for infants at high risk 
(as defined by the LEAP trial), strong evidence 
exists for peanut introduction early in life (between 
ages of 4 and 11 months).25 The communication 
also states that these infants may first benefit from 
evaluation by an allergist before peanut introduc-
tion. More formal guidelines are anticipated from 
the National Institute of Allergy and Infectious 
Diseases.

Questions remain as to whether early food 
introduction prevents allergy development 
(Box 2). One such consideration is whether the 
results of the LEAP study may be applicable to 
other highly allergenic foods. The ongoing 
Enquiring About Tolerance (EAT) study seeks to 
answer that question26 by examining early intro-
duction (at three months of age) of peanut, ses-
ame, wheat, fish, egg and cow’s milk compared 
with standard introduction (age six months or 
older). The main outcome measure is clinical 
allergy at three years of age. The Hens Egg 
Allergy Prevention (HEAP) study (German 
Clinical Trials Register No. DRKS-ID: 

DRKS00005668) is examining whether early 
introduction of egg (three times a week starting at 
four months of age) is protective compared with 
more delayed introduction (evaluation at one 
year). Another consideration is whether early 
introduction of peanut will provide long-lasting 
protection against peanut allergy, which is being 
investigated by the ongoing LEAP (LEAP-On) 
trial. Whether early peanut introduction will be 
protective in children at lower risk for allergy is 
not known. Finally, the absolute amount of pea-
nut that needs to be consumed and the frequency 
of peanut exposure required to be protective 
against peanut allergy is still to be determined.

What roles do maternal avoidance 
diets and breastfeeding play?

Current guidelines do not support maternal 
avoidance diets during pregnancy or lacta-
tion.18,19 A systematic review published in 2010 
concluded that the evidence was not clear that 
maternal exposure to peanut had any subsequent 
effect on the development of peanut allergy in 
the child.27

A Cochrane review concluded that maternal 
avoidance diets in pregnancy were unlikely to 
reduce risk of atopic disease in childhood. In 
addition, the review noted that allergen avoid-
ance had been shown in some studies to 
adversely affect maternal or fetal nutrition, lead-
ing to lower mean birth weight, higher risk of 
preterm birth and lower gestational weight 
gain.28 Maternal avoidance diets during lactation 
did not reduce risk of atopic disease in children, 
with the possible exception of atopic dermatitis, 
although this was largely based on a single trial.
The Cochrane review concluded that “better tri-
als are needed.”

Exclusive breastfeeding for six months is rec-
ommended by the World Health Organization, 
American Academy of Pediatrics and Canadian 
Pediatric Society for its many health benefits for 
both mother and child.29–31 However, whether 
breastfeeding is protective against allergic dis-
ease is unclear. Although a systematic review 
and meta-analysis in 2001 noted that exclusive 

Box 2: Unanswered questions

•	 Is early introduction of foods other than 
peanut also protective against food allergy?

•	 Once introduced, what is the frequency and 
amount of food that needs to be eaten to 
ensure maintenance of tolerance?

•	 Does early introduction provide only short-
term protection against food allergy, or is 
the protection long-lasting?
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breastfeeding for the first three months of life 
lowered rates of eczema during childhood (in 
children with an immediate family history of 
allergy only),32 other studies have not replicated 
this protective effect.33,34 Exclusive breastfeeding 
decreases early childhood viral wheeze, but it 
has not been shown to protect against long-term 
asthma risk.35,36 In fact, some studies show an 
increased long-term risk of asthma with exclu-
sive breastfeeding.37 The PROBIT (Promotion of 
Breastfeeding Intervention Trial) trial, a cluster 
randomized trial including more than 17 000 
mother–infant pairs, noted no protective effect of 
prolonged and exclusive breastfeeding on 
asthma or aeroallergen sensitization.38 The Cana-
dian Pediatric Society guideline on dietary expo-
sures concludes that it is not yet known whether 
breastfeeding protects against allergy.21

How should we counsel families 
on food introduction?

The recent statement from the American Acad-
emy of Allergy, Asthma and Immunology pro-
vides practical advice for families around com-
plementary food introduction.20 It recommends 
that new foods be introduced at a rate of no more 
than one new food every three to five days in an 
age-appropriate manner (to avoid choking risk). 
In addition, the statement suggests starting with 
typical complementary foods (grains, yellow or 
orange vegetables, fruit) and introducing one of 
the highly allergenic foods once a few comple-
mentary foods have been well tolerated. The 
highly allergenic foods should be given at home 
(i.e., not at daycare), and the guideline reiterates 
that reactions can occur with first known inges-
tion. If there is no reaction, it is recommended 
that the food in question be gradually increased 
in amount over a few days’ duration. As stated in 
the Canadian Pediatric Society’s guideline, regular 
ingestion of tolerated foods is important for main-
tenance of tolerance.21 Once a highly allergenic 
food is tolerated, it should be consumed regularly 
(although the optimal frequency is not known).

Conclusion

At this stage, it has been well documented that 
avoidance of allergenic foods is not preventive 
of food allergy. In the newly released LEAP 
study, there is strong evidence that early intro-
duction of peanut is in fact preventive. How this 
will change current guidelines on food introduc-
tion remains to be seen.

If a family asks how to prevent allergy in their 
children, our current advice is to introduce the 

allergenic foods at four to six months of age. Once 
highly allergenic foods are introduced, regular 
exposure is important for maintenance of tolerance 
— children should eat these foods on a regular 
basis. Although breastfeeding should be recom-
mended for its many positive benefits, we cannot 
advise breastfeeding or maternal dietary elimina-
tion as methods of allergy prevention. Any child 
who has a sibling with peanut allergy, who has a 
history of an immediate reaction to a food or who 
has moderate to severe atopic dermatitis should 
undergo assessment by an allergist. The evaluating 
allergist should prioritize the evaluation of infants 
at risk in an effort to avoid prolonged wait lists, 
which could result in missing the window of 
opportunity for early food introduction.
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