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Abstract
Food allergy is a growing public health problem, and in many affected individuals, the food allergy begins early in life
and persists as a lifelong condition (e.g., peanut allergy). Although early clinical practice guidelines recommended
delaying the introduction of peanut and other allergenic foods in children, this may have in fact contributed to
the dramatic increase in the prevalence of food allergy in recent decades. In January 2017, new guidelines on
peanut allergy prevention were released which represented a significant paradigm shift in early food introduction.
Development of these guidelines was prompted by findings from the Learning Early About Peanut Allergy study—
the first randomized trial to investigate early allergen introduction as a strategy to prevent peanut allergy. This article
will review and compare the new guidelines with previous guidelines on food introduction, and will also review
recent evidence that has led to the paradigm shift in early food introduction.
Background
Peanut allergy is a potentially anaphylactic food allergy
which is very difficult to outgrow once acquired [1].
Although overall mortality due to peanut allergy is
low, the fear of life-threatening anaphylactic reactions
contributes significantly to the medical and psychosocial
burden of this condition [2]. Early clinical practice
guidelines recommended delaying the introduction of
peanut-containing foods until the age of 3 years [3].
However, this recommendation was based on expert
opinion only and likely resulted, at least in part, to the
increase in peanut allergy over the last 20 years. Recently,
results from the landmark Learning Early About
Peanut (LEAP) study has provided Level 1 evidence
(i.e., evidence from a high-quality randomized trial or
prospective study) to support a paradigm shift for the
early introduction of foods [4]. LEAP, which was the first
randomized trial to study early allergen introduction as a
preventive strategy, found that the introduction of peanut
at 4–11 months of age significantly reduced the risk of
developing peanut allergy in high-risk infants. Given
the large number of study participants and the observed
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treatment effect, LEAP received extensive publicity,
which resulted in the need to develop clinical practice
recommendations that would help operationalize the
study findings. To achieve this goal, the National Institute
of Allergy and Infectious Diseases (NIAID) convened
members of the Guidelines Committee and numerous
other stakeholder organizations, including the Canadian
Society of Allergy and Clinical Immunology (CSACI),
to develop addendum guidelines on peanut allergy
prevention [2]. These NIAID-sponsored guidelines
represent a dramatic shift from previous advice to
parents and caregivers regarding the introduction of
peanut in children. This article will review and compare
the new addendum guidelines with previous guidelines
on food introduction, and will review recent evidence
from observational studies and randomized controlled
trials that has led to the paradigm shift in early food
introduction. Potential challenges in implementing the
new guidelines are also discussed, and key take-home
messages for practitioners are provided.

Defining an infant “at risk” of developing food
allergy
Previous guidelines defined an infant at high risk of
developing food allergy as one with a first-degree relative
(at least one parent or sibling) with an allergic condition
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such as atopic dermatitis, food allergy, asthma or allergic
rhinitis [5, 6]. The recent NIAID-sponsored addendum
guidelines have defined “at-risk” infants very differently.
According to these new guidelines, a “high risk” infant
is defined as one with severe eczema and/or egg allergy,
and an “at-risk” infant is defined as one with mild or
moderate eczema [2]. These addendum guidelines have
not included a younger sibling of a child with peanut
allergy in the high-risk definition since younger siblings
described in previous studies may have been at increased
risk due to delayed peanut introduction [7].
How the old and new definitions of “at risk” infants
should be reconciled remains to be determined, and still
requires international consensus. Nonetheless, infantile
eczema is increasingly being recognized as the biggest
risk factor for food allergy, as per the dual allergen
exposure hypothesis [8]. According to this hypothesis,
cutaneous exposure to food allergens can lead to allergic
sensitization, while early oral consumption of these foods
may actually result in tolerance. The timing and balance
of cutaneous and oral exposure determines whether a
child has allergy or tolerance.
Recent randomized trials have found that moisturizing
infants with a family history of atopy daily within
3 weeks of birth can prevent atopic dermatitis [9, 10]
(please see Atopic Dermatitis article in this supplement
for more information on its prevention). Investigators
have hypothesized that preventing the development of
atopic dermatitis through early moisturizing may also
subsequently help prevent allergic sensitization to foods
[10].

When to introduce allergenic foods: old guidelines
In 2000, the American Academy of Pediatrics (AAP)
recommended delaying the introduction of peanut until
3 years of age [3]. This advice was based on expert opinion
rather than on prospective clinical trials, and likely
contributed to the increase in the prevalence of peanut
allergy in recent decades. In 2008, the AAP partially
reversed the 2000 recommendation, stating that the
introduction of allergenic foods “should not be delayed”
[11]. However, there was insufficient data available at
that time to strongly recommend that peanut “should” be
introduced at approximately 6 months of age, resulting
in continued confusion regarding implementation of this
guideline recommendation.
Revised guidelines with regards to the introduction
of allergenic foods were released in 2013 by both the
American Academy of Allergy, Asthma & Immunology
(AAAAI) [6] and the Canadian Paediatric Society (CPS)
[5]. The CPS, for example, stated that the introduction
of solid foods should not be delayed beyond 6 months,
and that allergenic solids should be given regularly once
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introduced [5]. The CPS also discouraged routine skin
prick testing (SPT) and serum immunoglobulin E (IgE)
testing prior to food introduction due to false positive
results that could lead to an erroneous delay in allergenic
food introduction. However, these guidelines still
included the somewhat ambiguous phrase “no benefit
to delay”, and failed to provide parents with specific
instructions on the exact age for introducing peanutcontaining foods.

Recent evidence supporting the early introduction
of foods
Observational studies

Several observational studies have suggested that early
introduction of potentially allergenic foods may be
associated with a decreased risk of developing food
allergy. A questionnaire-based survey conducted in 2008
found that the prevalence of peanut allergy was ten-fold
higher among Jewish children in the United Kingdom
(UK) compared with Jewish children in Israel [12]. This
difference in prevalence was attributed to earlier and
more frequent peanut exposure in the first year of life in
Israel compared with the UK. A population-based, crosssectional study (HealthNuts) that included over 2500
infants found a lower risk of egg allergy among those that
were introduced to egg at 4–6 month of age compared
to those introduced at 10–12 months of age or later
[13]. Another observational study examining the feeding
history of over 13,000 infants found the incidence of
IgE-mediated cow’s milk allergy to be significantly lower
in infants who were introduced to cow’s milk formula
within the first 14 days of life and given it regularly
thereafter, compared to those who were introduced to
the formula after 3 months of age [14]. Similarly, a case–
control study that included approximately 200 children
showed that early introduction of cow’s milk formula
was associated with a lower incidence of IgE-mediated
cow’s milk allergy [15]. Data from a Finnish birth
cohort that included 994 children found that delaying
the introduction of multiple foods, including oats
(> 5 months) and wheat (> 6 months), was significantly
associated with an increased risk of allergic sensitization
to food and inhalant allergens [16]. Another birth cohort
study conducted in the United States (US) showed that
introducing solid food or cow’s milk (complementary
food) at less than 4 months of age was associated with a
reduced risk of peanut allergy by age 2–3 years in children
with a parental history of asthma or allergy [17]. A study
that included approximately 1600 children observed that
delaying initial exposure to cereal grains until 6 months
of age may increase the risk of developing IgE-mediated
wheat allergy [18]. More recently, data from over 2100
children included in the Canadian Healthy Infant
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Longitudinal Development (CHILD) birth cohort study
showed that delaying the introduction of cow’s milk
products, egg, and peanut beyond the first year of life
significantly increased the odds of sensitization to these
foods [19].
Prospective clinical trials

In recent years, randomized controlled trials have
provided further support for the association between
early food introduction and the prevention of food
allergy. The most compelling evidence to date comes
from the LEAP study, which randomized 640 high-risk
infants (defined as those with severe eczema and/or egg
allergy) in the UK to either early (age 4–11 months) or
delayed (avoidance until age 5 years) peanut introduction.
The trial showed that the early and regular (3 times per
week) consumption of peanut in these high-risk infants
reduced the development of peanut allergy by 86% by
5 years of age [4]. The Persistence of Oral Tolerance
to Peanut extension of the LEAP study (LEAP-On)
investigated whether participants who had consumed
peanut in the primary trial would remain protected from
peanut allergy after cessation of peanut consumption
for 12 months [20]. This extension study found that
the benefits of early peanut introduction persisted
after 12 months of cessation of peanut consumption,
supporting the concept that early peanut tolerance is not
a transient phenomenon.
In the Enquiring About Tolerance (EAT) trial, 1303
exclusively breastfed infants from the general population
were randomized to either early (age 3 months) or
standard (age 6 months) introduction of six allergenic
foods (peanut, cooked egg, cow’s milk, sesame, whitefish,
and wheat) [21]. The EAT investigators hypothesized
that early introduction of these allergenic foods would
reduce the prevalence of food allergy by age 3 years. The
intention-to-treat analysis revealed a 20% reduction in
the prevalence of food allergy in the early introduction
group that was not statistically significant, likely because
of the high rate of non-adherence to the dietary protocol.
However, in an adjusted per protocol analysis, significant
reductions were seen in the rates of peanut and egg
allergy in the early introduction group.
Other prospective trials have investigated the effects of
early egg introduction. In the Prevention of Egg Allergy
with Tiny Amount Intake (PETIT) trial, 147 Japanese
infants with eczema were randomly assigned to daily
consumption of heated egg powder or placebo along with
aggressive treatment of eczema [22]. The study found that
randomization to heated egg powder at age 6 months
significantly reduced the risk of egg allergy by 78%
compared with avoidance until age 12 months. The trial
was stopped early due to benefit. The Solids Timing for
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Allergy Research (STAR) randomized 86 high-risk infants
with moderate-to-severe eczema to receive pasteurized
raw whole-egg powder or rice powder (placebo)
at 4 months of age [23]. At 8 months, both groups
were introduced to whole cooked egg under medical
supervision. At 1-year, there was a non-significant trend
toward a lower rate of egg allergy in the group who
received pasteurized raw egg powder at age 4 months
vs. whole cooked egg at age 8 months. However, the
trial was terminated early due to the high rate of allergic
reactions in the egg-sensitized children randomized to
early introduction at age 4 months. The Starting Time
of Egg Protein (STEP) study, which included 820 infants
without eczema but with a family history of atopy, found
that early introduction of pasteurized raw egg powder at
age 4–6 months was associated with a non-significant
trend toward a reduced risk of egg allergy compared
to introduction at age 10 months [24]. A per-protocol
analysis found that significantly fewer children in the
early introduction group had IgE-mediated egg allergy at
12 months of age.
In the Beating Egg Allergy Trial (BEAT), 319 infants
who were SPT-negative to egg but who had a family
history of atopy were randomized to receive either
pasteurized whole-egg powder or placebo at 4 months
of age [25]. Subjects were treated until 8 months of
age, at which time egg was introduced into the diet. At
1 year, egg sensitization was significantly lower in the
treatment group compared with the placebo group.
However, there was only a non-significant trend toward
a reduced risk of developing egg allergy in the early
introduction group. Findings from the Hen’s Egg Allergy
Prevention (HEAP) study also call into question the
safety of early pasteurized raw egg introduction [26].
This trial, which included 406 infants from the general
population, found no evidence that early introduction
of pasteurized raw egg powder at age 4–6 months
prevented either egg allergy or egg sensitization.
Furthermore, among the children with baseline egg
sensitization who were excluded from randomization
but then challenged with egg separately (n = 23), twothirds experienced an anaphylactic reaction upon this
initial introduction.
Although the results of egg allergy studies have been
conflicting or inconclusive, a recent meta-analysis of
randomized controlled trials investigating the timing of
allergenic food introduction and the risk of developing
food allergy found “moderate certainty” evidence (based
on 5 trials, including 1915 children) that introducing egg
between 4 and 6 months of age reduced the risk of egg
allergy (relative risk [RR], 0.56; p = 0.009) [27], showing
much better efficacy with using cooked as opposed
to raw egg. This meta-analysis also found “moderate
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certainty” evidence (based on 2 trials [LEAP and EAT],
1550 patients) that peanut introduction between age
4–11 months reduced the risk of peanut allergy (RR, 0.29;
p = 0.009).

When to introduce allergenic foods: new
NIAID‑sponsored guidelines
Given the surmounting evidence demonstrating the
benefit of early allergenic food introduction—particularly
the findings of the landmark LEAP study—the NIAID
released addendum guidelines for the prevention of
peanut allergy in January 2017 [2]. These guidelines were
developed in collaboration with numerous stakeholder
organizations, including the CSACI for the first time.
The NIAID-sponsored addendum guidelines aimed
to improve implementation by providing parents
and practitioners with specific guidance on when,
where and how to introduce age-appropriate peanutcontaining foods. The new guidelines recommend that
the highest risk infants—those with severe eczema and/
or egg allergy—be introduced to age-appropriate peanutcontaining food (see Table 1) as early as 4–6 months
of age to reduce the risk of peanut allergy [2]. To
demonstrate that the infant is developmentally ready
for peanut, it is recommended that other solid foods
be introduced before peanut-containing foods. For this
high-risk group, allergy testing is strongly advised prior
to peanut introduction. Although the preferred test is
the SPT, peanut-specific IgE (sIgE) blood testing is also
recommended in non-allergist settings such as family
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medicine, pediatrics, and dermatology, since it is more
widely available. Based on these test results, either
home or physician-supervised feeding is advised (see
Fig. 1). Allergy tests for multiple foods other than peanut
are not recommended because of their poor positive
predictive value, which could lead to misinterpretation,
overdiagnosis of food allergy, and unnecessary dietary
restrictions [2].
For infants with mild-to-moderate eczema, the
addendum guidelines recommend the introduction
of age-appropriate peanut-containing food around
6 months of age [2]. These infants can have peanut
introduced at home, without an in-office evaluation,
following successful ingestion of other solid food(s).
However, in-office assessment may be desired by some
caregivers and providers. Among infants without eczema
or any food allergy, the new guidelines state that peanut
can be introduced “freely” at home, together with other
solid foods and in accordance with family preferences
and cultural practices.
All children who demonstrate tolerance to peanut,
including those in the high-risk category, should eat
peanut-containing foods regularly to maintain tolerance.
As per the LEAP protocol, the guidelines advise that
children consume 6–7 g of peanut protein (see Table 1
for peanut protein content of typical peanut-containing
foods) per week, divided into 3 or more feedings (e.g.,
2 g of protein, such as two teaspoons of peanut butter,
3 times per week). In high-risk children who have been
identified as allergic to peanut following oral challenge,

Table 1 Typical peanut-containing foods, their peanut protein content, and feeding tips for infants [2]
Peanut butter

Peanuts

Peanut flour or peanut
butter powder

Bamba

Amount containing
approximately 2 g of
peanut protein

9–10 g or 2 teaspoons

8 g or ~ 10 whole peanuts
(2½ teaspoons of
grounded peanuts)

4 g or 2 teaspoons

17 g or 2/3 of a 28-g (1-oz)
bag or 21 sticks

Typical serving size

Spread on a slice of bread or 2½ teaspoons of ground
toast (16 g)
peanuts (8 g)

No typical serving size

1 bag (28 g)

Peanut protein per typical 3.4 g
serving

2.1 g

No typical serving size

3.2 g

Feeding tips

• Use blender to create a
powder or paste
• 2-2½ teaspoons of ground
peanuts can be added
to a portion of yogurt
or pureed fruit or savory
meal

• Mix with yogurt or
applesauce

• For a smooth texture, mix
with warm water (then let
cool) or breast milk or infant
formula and mash well
• Pureed or mashed fruit or
vegetables can be added
• Older children can be
offered sticks of Bamba

• For a smooth texture, mix
with warm water (then
let cool) or breast milk or
infant formula
• For older children, mix
with pureed or mashed
fruit or vegetables or any
suitable family foods,
such as yogurt or mashed
potatoes

Bamba (Osem, Israel) is named because it was the product used in the LEAP trial and therefore has known peanut protein content and proven efficacy and safety.
Other peanut puff products with similar peanut protein content can be substituted for Bamba
Teaspoons and tablespoons are US measures (5 and 15 mL for a level teaspoon or tablespoon, respectively)
Adapted from: Togias et al. [2]
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No eczema or
any food allergy

(~87% of all infants)
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Mild-to-moderate
eczema

Severe eczema and/or egg allergy
(~0.9% of all infants)

(~12% of all infants)

Test in-office

Introduce “freely”
at HOME
(age appropriate and in
accordance with family
preferences/cultural
practices)

Introduce at
HOME
at age 6 months

Peanut sIgE*

>0.35

<0.35

Peanut SPT

0–2 mm

Refer
to specialist

3–7 mm
Moderate to high risk of
reaction
Options

Low risk of reaction
Options based on preference
*To minimize a delay in peanut introduction for
children who may test negative, testing for peanutspecific IgE may be the preferred initial approach in
certain healthcare settings. Food allergen panel
testing or the addition of sIgE testing for foods other
than peanut is not recommended due to poor positive
predictive value.

Introduce at
HOME at age
4-6 months

Graded
OFC by
specialist

>8 mm
Probably allergic

Avoid peanut
and continue
evaluation/
management
by specialist

Supervised
feeding
IN-OFFICE at
age 4-6 months

If tolerated, age-appropriate serving amounts of peanut to be consumed regularly (i.e., > 3 times per week)
Fig. 1 Recommended approaches for when and where to introduce peanut and for the evaluation of children with severe eczema and/or
egg allergy before peanut introduction Adapted from: Togias et al. [2]

strict peanut avoidance and long-term evaluation and
management by a specialist is advised [2] (see Fig. 1).
The CSACI has endorsed the NIAID-sponsored
addendum guidelines and has recently highlighted
important “take home messages” for practitioners in
an editorial accompanying the guideline publication
[28]. In this editorial, the CSACI emphasizes that the
“overwhelming majority of infants”, including those with
mild-to-moderate eczema, can be safely introduced
to peanut at home, without the need for in-office
investigations. The only group of infants for whom
medical assessment is recommended is those with severe
eczema, egg allergy or both. In this group, peanut-specific
IgE testing by non-allergist physicians should only be
considered when a referral to an allergist is not available
in a timely manner. The CSACI also strongly discourages
against the use of food panels or sIgE testing for foods
beyond peanut as these could lead to misdiagnosis of
food allergy and unwarranted dietary restrictions. Finally,
the CSACI highlights that allergists have a “duty” to
assess high-risk infants in their offices within the first
year of life, and to medically supervise the first ingestion
of peanut in these infants when required.

Potential challenges in implementing the new
addendum guidelines
Although the new addendum recommendations
represent a major advance in the field of food allergy
prevention, several experts have expressed concerns
with respect to the feasibility and implementation of
these guidelines [28–31]. Firstly, the prevalence of
severe eczema is much lower than what most parents
and practitioners believe it to be. LEAP investigators
have estimated the prevalence of severe eczema to be
approximately 5% [32]. However, calculations based on
the prevalence of eczema in the US population suggest
that only 0.9% of all infants have severe eczema, with
approximately 12% and 87% having mild-to-moderate
eczema or no eczema, respectively [33]. Therefore,
only a very small subset of infants will require in-office
testing and medically supervised peanut introduction
and, as such, the vast majority of infants can have
peanut introduced safely at home. Misunderstanding or
misinformation among both parents and clinicians could
result in many infants being misclassified as being at
high-risk, leading to unnecessary screening and specialist
referrals and, ultimately, delayed food introduction [34,
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35]. Delaying the introduction of peanut and other solid
foods due to misclassification will result in a missed
opportunity for food allergy prevention. The CSACI has
recently circulated a survey to examine how Canadian
allergists, pediatricians, and family physicians approach
early peanut introduction in their patients.
According to Turner and colleagues, another potential
unintended consequence of the new guidelines is
“screening creep,” in which infants who are not in a
high-risk category may undergo screening, specialist
referrals and even oral food challenges (OFCs) due to
parental anxiety or physician over cautiousness [30].
Hence, community implementation of these addendum
guidelines could have major logistical, resource and
cost implications. In fact, several investigators [28, 36,
37], including those that have modeled the LEAP-based
screening recommendations in the Australian [38] and
Irish populations [32], have expressed similar concerns
and have questioned the feasibility of implementing these
recommendations outside of a clinical trial setting. Using
modelled data, Shaker and colleagues recently assessed
the health and economic benefits of early peanut
introduction in five countries [39]. The investigators
concluded that a “no-screening” approach has superior
health and economic benefits in terms of number of
peanut allergy cases prevented, quality-adjusted life
years (QALY), and total healthcare costs compared to
screening and in-office peanut introduction.
Although the addendum guidelines specifically
discourage testing for other foods at the time of screening
for peanut allergy, there is concern that parental pressure
and physician over cautiousness may also result in
some infants being tested for multiple foods. This could
mistakenly result in the removal of clinically tolerated
foods from the child’s diet which may, in turn, lead to loss
of tolerance and the development of food allergy [30].
The relevance of egg allergy as a factor to determine
when to introduce peanut at home has also been
questioned. According to Wood and colleagues [29],
very few children are diagnosed with egg allergy at
4–6 months of age, not because it does not exist, but
primarily because it is not a common component of
the infant diet at this age. However, young infants
are commonly diagnosed with allergy to other foods,
particularly cow’s milk. To date, there is no evidence to
suggest that egg allergy is more highly associated with
the development of peanut allergy than is allergy to other
foods, such cow’s milk [29].
In a recent review, Abrams and colleagues [31] have
also highlighted that the early introduction of solid
foods contradicts current World Health Organization
(WHO) recommendations [40], as well as many general
pediatric guidelines (including those of the CPS) [5], that
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recommend exclusive breastfeeding until 6 months of
age. Further studies are needed to evaluate the potential
implications of earlier solid food introduction on the
benefits of exclusive breastfeeding, as well as total
breastfeeding duration. Furthermore, whether the age of
complementary food introduction as a means of allergy
prevention should be 4 months or 6 months still remains
to be elucidated [41].
Historically, the allergy specialty has had to contend
with overuse and misinterpretation of sIgE testing, which
often results in the overdiagnosis of food allergy [42, 43].
In light of this, CSACI members, as well as other allergy
experts, have expressed concerns that the new NIAID
guideline option for peanut-specific IgE testing (in lieu of
SPT) in non-allergy healthcare settings could potentially
“do more harm than good” [28, 29]. In these settings,
many infants may be misdiagnosed as having peanut
allergy if they are not able to access timely specialty
care for further testing, as advised by the guidelines.
This, in turn, could result in unnecessary delays in the
introduction of peanut and possibly other foods.
The gold standard for food allergy diagnosis remains
the supervised OFC. However, infant OFC protocols are
very new [44], and the limited use and experience with
these protocols in Canada represents a major potential
rate-limiting step to the timely assessment of high-risk
infants. A delay in implementing an infant OFC beyond
the 4- to 11-month window negates any potential benefit
of early peanut introduction. Recently, experts have
emphasized the importance of conducting a supervised
OFC on the same day as the SPT (or soon after) [45, 46].
Studies are needed to determine how OFCs can be made
more accessible to infants and children in Canada and
other countries.
Finally, the apparent “flip flop” in recommendations
for early peanut introduction has confused some parents
who are not aware that the new NIAID-sponsored
addendum guidelines are based on much stronger
evidence than older guidelines that recommended delay.
Hence, many parents remain hesitant and may delay
introducing peanut, as well as other solid foods, into their
infants’ diet. In fact, a recent survey of approximately
2000 new or expecting caregivers of infants younger
than 1 year of age found that only 31% were willing to
introduce peanut before or around 6 months of age [47].
It is important for parents to understand that there have
been no reported fatalities from peanut exposure in the
first year of life. Also, in Israel, where no screening is
implemented and where peanut is introduced early, there
is virtually no peanut allergy (i.e., prevalence = 0.17%)
[12]. In contrast, the prevalence of peanut allergy is more
than tenfold higher (1.85%) in the UK where peanut has
traditionally been avoided in the first year of life.
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Conclusions
The increase in food allergy, particularly peanut
allergy, prevalence in recent decades is a major public
health problem and may, in part, be due to years of
recommending delayed introduction of foods based on
expert opinion only. Recent findings from observational
studies, randomized controlled trials, and a metaanalysis now suggest that early introduction of allergenic
foods is a potentially effective strategy for combating
the rising rates of food allergy. The NIAID-sponsored
addendum guidelines for the prevention of peanut allergy
have led to a paradigm shift in food allergy prevention.
These are the first guidelines to firmly recommend that
parents “should” introduce non-choking forms of peanut
at approximately 6 months of age, rather than the nonspecific “don’t delay” message from a decade ago. Also,
according to these guidelines, the vast majority of infants
can have peanut introduced safely at home. This will help
ensure that the window of opportunity for food allergy
prevention is not missed due to delays in accessing
specialty care and/or in-office allergy testing.

Key‑take home messages
••  The vast majority of infants should have nonchoking forms of peanut introduced at home, in an
age-appropriate way, at approximately 6 months of
age.
••  It is likely best to also introduce other allergenic
foods (e.g., dairy, egg, non-choking forms of tree
nuts, etc.) without delay (also at approximately
6 months of age).
••  Only a small subset of infants with severe eczema
(~ 0.9%) and/or egg allergy (i.e., high-risk infants)
need in-office testing, medically supervised peanut
ingestion and/or an OFC.
••  If an OFC is required, it should ideally be
performed on the same day (or as soon as
possible) as the first visit/SPT.
••  Once introduced and tolerated, it is essential that
peanut-containing foods (and other allergenic
foods) be eaten regularly (e.g., 3 times per week) in
amounts representative of age-appropriate servings.
••  Please see Atopic Dermatitis article in this
supplement for a discussion of early moisturizing to
prevent atopic dermatitis, which could potentially
help prevent food allergy as well.

Page 99 of 101

Abbreviations
SPT: skin prick testing; sIgE: specific immunoglobulin E; OFC: oral food
challenge; LEAP: Learning Early About Peanut study; NIAID: National Institute
of Allergy and Infectious Disease; CSACI: Canadian Society of Allergy and
Clinical Immunology; AAP: American Academy of Pediatrics; AAAAI: American
Academy of Allergy, Asthma & Immunology; CPS: Canadian Paediatric Society;
UK: United Kingdom; EAT: Enquiring about Tolerance Study; LEAP-On: 12month extension of the LEAP study: Persistence of Oral Tolerance to Peanut;
PETIT: two-step egg introduction for prevention of egg allergy in high-risk
infants with eczema; STAR: Solids Timing for Allergy Research; STEP: Starting
Time for Egg Protein; US: United States; CHILD: Canadian Healthy Infant
Longitudinal Development; QALY: quality-adjusted life years.
Declarations
Authors’ contributions All authors wrote and/or edited sections of the
manuscript. All authors read and approved the final manuscript.
Author details
1
Division of Allergy & Immunology, Department of Pediatrics, BC Children’s
Hospital, University of British Columbia, Vancouver, BC, Canada. 2 Department
of Pediatrics, Section of Allergy and Clinical Immunology, University
of Manitoba, Winnipeg, MB, Canada. 3 Division of Allergy, Department
of Pediatrics, IWK Health Centre, Dalhousie University, Halifax, NS, Canada.
Acknowledgements
The authors would like to thank Julie Tasso for her editorial services and
assistance in the preparation of this manuscript.
Competing interests
Dr. Edmond Chan has served on advisory boards with Pfizer and Aralez
Pharmaceuticals. He receives research funding from DBV Technologies, and
has been a minor shareholder in Aimmune Therapeutics. He was an expert
panel and coordinating committee member of the 2017 NIAID-sponsored
Guidelines for Prevention of Peanut Allergy. He is on the editorial board of
Allergy, Asthma & Clinical Immunology and on the board of directors of the
Canadian Society of Allergy and Clinical Immunology. Dr Elissa M. Abrams
has received moderator fees and an unrestricted grant from Novartis. Dr. Kyla
J. Hildebrand is the Section Chair of Pediatrics for the Canadian Society of
Allergy and Clinical Immunology. Dr. Wade Watson is an associate editor of
Allergy, Asthma & Clinical Immunology.
Availability of data and materials
Data sharing not applicable to this article as no datasets were generated or
analyzed during the development of this review.
Consent for publication
Not applicable.
Ethics approval and consent to participate
Ethics approval and consent to participate are not applicable to this review
article.
Funding
Publication of this supplement has been supported by AstraZeneca,
Boehringer Ingelheim, CSL Behring Canada Inc., MEDA Pharmaceuticals Ltd.,
Merck Canada Inc., Pfizer Canada Inc., Shire Pharma Canada ULC, Stallergenes
Greer Canada, Takeda Canada, Teva Canada Innovation, Aralez Tribute and
Pediapharm.
About this supplement
This article has been published as part of Allergy, Asthma & Clinical Immunology
Volume 14 Supplement 2, 2018: Practical guide for allergy and immunology in
Canada 2018. The full contents of the supplement are available online at https
://aacijournal.biomedcentral.com/articles/supplements/volume-14-suppl
ement-2.

Chan et al. Allergy Asthma Clin Immunol 2018, 14(Suppl 2):57

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Published: 12 September 2018

References
1. Jackson KD, Howie LD, Akinbami LJ. Trends in allergic conditions among
children: United States, 1997–2011. NCHS Data Brief. 2013;121:1–8.
2. Togias A, Cooper SF, Acebal ML, Assa’ad A, Baker JR Jr, Beck LA, Block
J, Byrd-Bredbenner C, Chan ES, Eichenfield LF, Fleischer DM, Fuchs GJ
3rd, Furuta GT, Greenhawt MJ, Gupta RS, Habich M, Jones SM, Keaton K,
Muraro A, Plaut M, Rosenwasser LJ, Rotrosen D, Sampson HA, Schneider
LC, Sicherer SH, Sidbury R, Spergel J, Stukus DR, Venter C, Boyce JA.
Addendum guidelines for the prevention of peanut allergy in the
United States: report of the National Institute of Allergy and Infectious
Diseases-sponsored expert panel. Ann Allergy Asthma Immunol.
2017;118(2):166–73.
3. American Academy of Pediatrics, Committee on Nutrition.
Hypoallergenic infant formulas. Pediatrics. 2000;106(2 Pt 1):346–9.
4. Du Toit G, Roberts G, Sayre PH, Bahnson HT, Radulovic S, Santos AF,
Brough HA, Phippard D, Basting M, Feeney M, Turcanu V, Sever ML,
Gomez Lorenzo M, Plaut M, Lack G, LEAP study team. Randomized trial
of peanut consumption in infants at risk for peanut allergy. N Engl J Med.
2015;372(9):803–13.
5. Chan ES, Cummings C. Dietary exposures and allergy prevention in highrisk infants. Paediatr Child Health. 2013;18(10):545–54.
6. Fleischer DM, Spergel JM, Assa’ad AH, Pongracic JA. Primary prevention of
allergic disease through nutritional interventions. J Allergy Clin Immunol
Pract. 2013;1(1):29–36.
7. Lavine E, Clarke A, Joseph L, Shand G, Alizadehfar R, Asai Y, Chan ES,
Harada L, Allen M, Ben-Shoshan M. Peanut avoidance and peanut
allergy diagnosis in siblings of peanut allergic children. Clin Exp Allergy.
2015;45(1):249–54.
8. Lack G. Update on risk factors for food allergy. J Allergy Clin Immunol.
2012;129(5):1187–97.
9. Simpson EL, Chalmers JR, Hanifin JM, Thomas KS, Cork MJ, McLean WH,
Brown SJ, Chen Z, Chen Y, Williams HC. Emollient enhancement of the
skin barrier from birth offers effective atopic dermatitis prevention. J
Allergy Clin Immunol. 2014;134(4):818–23.
10. Horimukai K, Morita K, Narita M, Kondo M, Kitazawa H, Nozaki M,
Shigematsu Y, Yoshida K, Niizeki H, Motomura K, Ohya Y. Application of
moisturizer to neonates prevents development of atopic dermatitis. J
Allergy Clin Immunol. 2014;134(4):824–30.
11. Greer FR, Sicherer SH, Burks AW, American Academy of Pediatrics
Committee on Nutrition; American Academy of Pediatrics Section on
Allergy and Immunology. Effects of early nutritional interventions on
the development of atopic disease in infants and children: the role
of maternal dietary restriction, breastfeeding, timing of introduction
of complementary foods and hydrolyzed formulas. Pediatrics.
2008;121(1):183–91.
12. Du Toit G, Katz Y, Sasieni P, Mesher D, Maleki SJ, Fisher HR, Fox AT, Turcanu
V, Amir T, Zadik-Mnuhin G, Cohen A, Livne I, Lack G. Early consumption of
peanuts in infancy is associated with a low prevalence of peanut allergy. J
Allergy Clin Immunol. 2008;122(5):984–91.
13. Koplin JJ, Osborne NJ, Wake M, Martin PE, Gurrin LC, Robinson MN, Tey
D, Slaa M, Thiele L, Miles L, Anderson D, Tan T, Dang TD, Hill DJ, Lowe AJ,
Matheson MC, Ponsonby AL, Tang ML, Dharmage SC, Allen KJ. Can early
introduction of egg prevent egg allergy in infants? A population-based
study. J Allergy Clin Immunol. 2010;126(4):807–13.
14. Katz Y, Rajuan N, Goldberg MR, Eisenberg E, Heyman E, Cohen A, Leshno
M. Early exposure to cow’s milk protein is protective against IgE-mediated
cow’s milk protein allergy. J Allergy Clin Immunol. 2010;126(1):77–82.
15. Onizawa Y, Noguchi E, Okada M, Sumazaki R, Hayashi D. The association
of the delayed introduction of cow’s milk with IgE-mediated cow’s milk
allergies. J Allergy Clin Immunol Pract. 2016;4(3):481–8.

Page 100 of 101

16. Nwaru BI, Erkkola M, Ahonen S, Kaila M, Haapala AM, Kronberg-Kippilä C,
Salmelin R, Veijola R, Ilonen J, Simell O, Knip M, Virtanen SM. Age at the
introduction of solid foods during the first year and allergic sensitization
at age 5 years. Pediatrics. 2010;125(1):50–9.
17. Joseph CL, Ownby DR, Havstad SL, Woodcroft KJ, Wegienka G,
MacKechnie H, Zoratti E, Peterson EL, Johnson CC. Early complementary
feeding and risk of food sensitization in a birth cohort. J Allergy Clin
Immunol. 2011;127(5):1203–10.
18. Poole JA, Barriga K, Leung DY, Hoffman M, Eisenbarth GS, Rewers M,
Norris JM. Timing of initial exposure to cereal grains and the risk of wheat
allergy. Pediatrics. 2006;117(6):2175–82.
19. Tran MM, Lefebvre DL, Dai D, Dharma C, Subbarao P, Lou W, Azad MB,
Becker AB, Mandhane PJ, Turvey SE, Sears MR, CHILD study investigators.
Timing of food introduction and development of food sensitization in a
prospective birth cohort. Pediatr Allergy Immunol. 2017;28(5):471–7.
20. Du Toit G, Sayre PH, Roberts G, Sever ML, Lawson K, Bahnson HT, Brough
HA, Santos AF, Harris KM, Radulovic S, Basting M, Turcanu V, Plaut M, Plaut
M, Lack G, Immune Tolerance Network LEAP-On Study Team. Effect of
avoidance on peanut allergy after early peanut consumption. N Engl J
Med. 2016;374(15):1435–43.
21. Perkin MR, Logan K, Tseng A, Raji B, Ayis S, Peacock J, Brough H, Marrs T,
Radulovic S, Craven J, Flohr C, Lack G, EAT Study Team. Randomized trial
of introduction of allergenic foods in breast-fed infants. N Engl J Med.
2016;374(18):1733–43.
22. Natsume O, Kabashima S, Nakazato J, Yamamoto-Hanada K, Narita M,
Kondo M, Saito M, Kishino A, Takimoto T, Inoue E, Tang J, Kido H, Wong
GW, Matsumoto K, Saito H, Ohya Y, PETIT Study Team. Two-step egg
introduction for prevention of egg allergy in high-risk infants with
eczema (PETIT): a randomized, double-blind, placebo-controlled trial.
Lancet. 2017;389(10066):276–86.
23. Palmer DJ, Metcalfe J, Makrides M, Gold MS, Quinn P, West CE, Loh
R, Prescott SL. Early regular egg exposure in infants with eczema: a
randomized controlled trial. J Allergy Clin Immunol. 2013;132(2):387–92.
24. Palmer DJ, Sullivan TR, Gold MS, Prescott SL, Makrides M. Randomized
controlled trial of early regular egg intake to prevent egg allergy. J Allergy
Clin Immunol. 2017;139(5):1600–7.
25. Wei-Liang Tan J, Valerio C, Barnes EH, Turner PJ, Van Asperen PA, Kakakios
AM, Campbell DE, Beating Egg Allergy Trial (BEAT) Study Group. A
randomized trial of egg introduction from 4 months of age in infants at
risk for egg allergy. J Allergy Clin Immunol. 2017;139(5):1621–8.
26. Bellach J, Schwarz V, Ahrens B, Trendelenburg V, Aksünger Ö, Kalb B,
Niggemann B, Keil T, Beyer K. Randomized placebo-controlled trial of
hen’s egg consumption for primary prevention in infants. J Allergy Clin
Immunol. 2017;139(5):1591–9.
27. Ierodiakonou D, Garcia-Larsen V, Logan A, Groome A, Cunha S, Chivinge
J, Robinson Z, Geoghegan N, Jarrold K, Reeves T, Tagiyeva-Milne N,
Nurmatov U, Trivella M, Leonardi-Bee J, Boyle RJ. Timing of allergenic food
introduction to the infant diet and risk of allergic or autoimmune disease:
a systematic review and meta-analysis. JAMA. 2016;316(11):1181–92.
28. Hildebrand KJ, Abrams EM, Vander Leek TK, Upton JEM, Mack DP, Kirste L,
McCusker C, Kapur S. Primum non nocere—first do no harm. And then
feed peanut. Allergy Asthma Clin Immunol. 2017;13:7.
29. Wood RA, Burks AW. LEAPing forward with the new guidelines. J Allergy
Clin Immunol. 2017;139(1):52–3.
30. Turner PJ, Campbell DE. Implementing primary prevention for peanut
allergy at a population level. JAMA. 2017;317(11):1111–2.
31. Abrams EM, Greenhawt M, Fleischer DM, Chan ES. Early solid food
introduction: role in food allergy prevention and implications for
breastfeeding. J Pediatr. 2017;184:13–8.
32. O’Connor C, Kelleher M, Hourihane JO’B. Calculating the effect of
population level implementation of the Learning Early About Peanut
Allergy (LEAP) protocol to prevent peanut allergy. J Allergy Clin Immunol.
2016;137(4):1263–4.
33. Silverberg JI, Simpson EL. Associations of childhood eczema severity: a US
population-based study. Dermatitis. 2014;25(3):107–14.
34. Abrams EM, Chan ES. Potential pitfalls in applying screening criteria in
infants at risk of peanut allergy. J Pediatr. 2018;195:269–74.
35. Greenhawt MJ, Fleischer DM, Atkins D, Chan ES. The complexities of early
peanut introduction for the practicing allergist. J Allergy Clin Immunol
Pract. 2016;4(2):221–5.

Chan et al. Allergy Asthma Clin Immunol 2018, 14(Suppl 2):57

36. Turner PJ, Campbell DE, Boyle RJ, Levin ME. Primary prevention of food
allergy: translating evidence from clinical trials to population-based
recommendations. J Allergy Clin Immunol Pract. 2018;6(2):367–75.
37. Tang MLK, Koplin JJ, Sampson HA. Is skin testing or sIgE testing necessary
before early introduction of peanut for prevention of peanut allergy? J
Allergy Clin Immunol Pract. 2018;6(2):408–13.
38. Koplin JJ, Peters RL, Dharmage SC, Gurrin L, Tang MLK, Ponsonby AL,
Matheson M, Togias A, Lack G, Allen KJ, HealthNuts study investigators.
Understanding the feasibility and implications of implementing early
peanut introduction for prevention of peanut allergy. J Allergy Clin
Immunol. 2016;138(4):1131–41.
39. Shaker M, Stukus D, Chan ES, Fleischer DM, Spergel JM, Greenhawt
M. “To screen or not to screen”: comparing the health and economic
benefits of early peanut introduction strategies in five countries. Allergy.
2018;73(8):1707–14.
40. World Health Organization. Global strategy for infant and young child
feeding. Geneva: World Health Organization; 2003.
41. Greenhawt M, Fleischer DM, Chan ES, Venter C, Stukus D, Gupta R, Spergel
JM. LEAPing through the looking glass: secondary analysis of the effect
of skin test size and age of introduction on peanut tolerance after early
peanut introduction. Allergy. 2017;72(8):1254–60.

Page 101 of 101

42. Bird JA, Crain M, Varshney P. Food allergen panel testing often results in
misdiagnosis of food allergy. J Pediatr. 2015;166(1):97–100.
43. Fleischer DM, Burks AW. Pitfalls in food allergy diagnosis: serum IgE
testing. J Pediatr. 2015;166(1):8–10.
44. Bird JA, Groetch M, Allen KJ, Bock SA, Leonard S, Nowak-Wegrzyn
AH, Sicherer S, Clark A, Fleischer DM, Venter C, Vickery B, Young MC.
Conducting an oral food challenge to peanut in an Infant. J Allergy Clin
Immunol Pract. 2017;5(2):301–11.
45. Sampson HA, Lack G, Du Toit G. Reply: to PMID 25705822. J Allergy Clin
Immunol. 2015;136(3):822–3.
46. Stukus DR, Prince BT, Mikhail I. Implementation of guidelines for early
peanut introduction at a pediatric academic center. J Allergy Clin
Immunol Pract. 2018. https://doi.org/10.1016/j.jaip.2018.01.036.
47. Greenhawt M, Chan ES, Fleischer DM, Hicks A, Wilson R, Shaker M,
Venter C, Stukus D. Caregiver and expecting caregiver support for
early peanut introduction guidelines. Ann Allergy Asthma Immunol.
2018;120(6):620–5.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

