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IgE-mediated food allergy in children
Giorgio Longo, Irene Berti, A Wesley Burks, Baruch Krauss, Egidio Barbi

Food allergy is a serious health issue aff ecting roughly 4% of children, with a substantial eff ect on quality of life. 
Prognosis is good for the most frequent allergens with almost all children outgrowing their allergy. However, the 
long-term implications for disease burden are substantial for children with persistent allergies (eg, peanuts, tree nuts, 
fi sh, and shellfi sh) and for those with high concentrations of milk, egg, and wheat IgE. Antigen avoidance has been 
the time-honoured approach both for prevention and treatment. However, fi ndings from studies done in the past 
5 years show that early contact with food can induce tolerance and desensitisation to foods. We review the epidemiology, 
natural history, and management of food allergy, and discuss the areas of controversy and future directions in research 
and clinical practice. 

Introduction
Food allergy in children is a serious and often life-
threatening health issue aff ecting roughly 4% of children 
and their families worldwide, and requiring changes in 
dietary habits and social interactions.1 Food allergy is 
caused by an immunological reaction that results in non-
tolerance to a specifi c food or foods. In most children, 
this disorder is mainly mediated by IgE, but some 
children have non-IgE-mediated cell-mediated allergy 
presenting with gastrointestinal symptoms.2 The two 
most common food allergens are milk and egg, and the 
third varies between countries:1 peanuts in the USA and 
Switzerland, wheat in Germany and Japan, tree nuts in 
Spain, and sesame in Israel.2 The burden of disease is 
diffi  cult to accurately estimate; however, a prospective 
survey3 of hospital admissions for food-allergic reactions 
by the British Paediatric Surveillance Unit that included 
13 million children older than 10 years reported 
0·89 hospital admissions per 100 000 children per year. 
Peanut was the most common allergenic trigger (21%), 
followed by tree nuts (16%), and milk (10%).3 During this 
survey, eight children died from anaphylaxis (0·006 
deaths per 100 000 children aged 0–15 years per year) and 
milk caused 50% of fatalities.4 We review the epidemi-
ology, natural history, prevention, and management of 
food allergy in children; look at controversies in the 
specialty; and consider future directions for research and 
clinical practice.

Epidemiology
The exact incidence of food allergy is yet to be established. 
Large discrepancies between reported and diagnosed 
food allergy and self-reported food allergy exist, which 
vastly overestimate the prevalence of food allergy.1,2,5 In 
developed countries the prevalence of true food allergy 
diagnosed by oral food challenge is roughly 3–8% in 
children and 1–3% in adults.1,2,5,6 These rates vary between 
countries and have increased in recent years.7–9 Never-
theless, in comparison with a study done more than 
20 years earlier in the USA, a UK study done between 
2001 and 2002 that looked at the incidence of food allergy 
in 969 children showed no significant diff erences in 
cumulative incidence.5 Conversely, in 2007, 3·9% of 
children in the USA younger than 18 years reported food 
allergy, with an increase in prevalence of 18% from 1997 
to 2007.10 Studies from the UK, Australia, and the USA 
showed a marked increase in hospitalisations for 
anaphylaxis, urticaria, and angioedema between 1990 and 
2005.11–13 These large increases in hospital admissions are 
probably caused by an increase in either incidence or 
severity.13 This evidence prompted some investigators to 
defi ne food allergy as an evolving public health issue, 
emerging over the past 10–15 years as a second-wave 
allergy epidemic—ie, two peaks of increased incidence, 
the fi rst peak relates to respiratory allergy, the second 
peak to  food allergy.14 In regions such as Australia, which 
led the fi rst-wave respiratory epidemic (eg, asthma and 
seasonal rhinitis), IgE-mediated food allergy confi rmed 
by food challenge now aff ects up to 10% of infants,15 
suggesting that the increased prevalence of allergic 
disease might be related to modifi able environmental 
factors. Although the parents of these children were 
among the first generation to experience the large-scale 
rise in allergic diseases, disorders of oral tolerance were 
less common. This new generation seems less likely to 
outgrow food allergy than their predecessors, which will 
have long-term implications for disease burden.14 

Natural history 
The prognosis for food allergy in children has traditionally 
been regarded as good for the most frequent allergens, 
with almost all children outgrowing their food allergy. In 
1994, the reported resolution rates for cow’s milk allergy 
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We searched the Cochrane Library, Medline, and relevant 
specialty journals (from Jan 1, 1980, to July 31, 2012). We 
used the search terms “food allergy” or “atopic dermatitis” or 
“anaphylaxis” or “immunotherapy”. We selected publications 
in the past 12 years with an emphasis on the past 5 years, but 
did not exclude commonly referenced and highly regarded 
older publications. We searched only articles in English or 
those translated into English. We also searched the reference 
list of articles identifi ed by this strategy and selected those we 
judged relevant. We included randomised controlled trials, 
observational studies, retrospective studies, meta-analyses, 
review articles, editorials, and case reports.
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were roughly 45–50% at age 1 year, 60–75% at age 2 years, 
and 85–90% at age 3 years.16 However, a 2007 study 
reported 21% non-tolerance in children aged 16 years; 
these children had increased concentrations of cow’s 
milk IgE at all ages.17 As a result, the prognosis for cow’s 
milk allergy in this population is thought to be worse than 
previously reported, and the increased potential for 
persistent allergy to cow’s milk and the eff ect of specifi c 
IgE concentrations on prognosis should be considered in 
the counselling of families on expected clinical course. 
Some children develop tolerance during adolescence, 
showing that follow up and re-evaluation of children who 
are allergic to cow’s milk is an important part of their 
continuing care. 

The same pattern of tolerance has been recorded in 
children with egg allergy. Resolution was reported in 4% 
of children by 4 years of age, 12% by 6 years of age, 37% 
by 10 years of age, and 68% by 16 years of age.18 Children 
with increased concentrations of egg IgE at all ages, and 
those with egg IgE greater than 50 kU/L were unlikely to 
develop egg tolerance.18 Similarly, about 50% of children 
with soy allergy outgrew their allergy by 7 years of age, 
with a peak IgE concentration greater than 50 kU/L 
predictive of an 18% rate of resolution.19

Wheat allergy follows the same pattern of tolerance as 
egg allergy in children with rates of resolution of 29% 
by 4 years of age, 56% by 8 years of age, and 65% by 
12 years of age.20 In this population, the median age of 
resolution was about 6·5 years, with wheat allergy 
persisting into adolescence in a few children. Increased 
concentrations of wheat IgE were associated with poor 
outcomes, although many children with high con-
centrations of wheat IgE outgrew their allergy. A more 
positive outcome was reported in a small Finnish 
study,21 with a resolution rate of 84% in children aged 
10 years and 96% in children aged 16 years. Allergy to 
sesame is increasingly detected in many countries, 
tends to appear early in life (median age of onset of 
allergy in these patients was 1 year, the follow up was 
done for an average of 6·7 years), is characterised by 
immediate reactions to a minimum amount of allergen, 
and has an 80% rate of persistence.22 

Allergies to peanuts and tree nuts are usually 
associated with fatal episodes of anaphylaxis. These 
episodes are especially concerning in adolescents and 
young adults, in whom life-threatening and fatal food 
allergy-related reactions are most common. About 20% 
of children with peanut allergy, and less than 10% of 
those with tree nut allergy acquire tolerance.23 Add-
itionally, peanut allergy can recur, with a reported 
recurrence rate of 8%.23 Fish and shellfi sh allergy are 
also regarded as persistent with a high risk of 
anaphylaxis.24 The long-term implications for disease 
burden might not be as promising as believed, especially 
for children with persistent allergies (eg, peanuts, tree 
nuts, fi sh, and shellfi sh) and for those with high 
concentrations of specifi c milk, egg, and wheat IgE. 

Diagnosis and management 
Diagnosis of IgE-mediated food allergy is indicated 
through medical history and physical examination and is 
confi rmed by the presence of antigen-specifi c IgE and 
positive food challenge when necessary. Medical history 
should ascertain the possible causal food or foods, the 
form in which the allergen is ingested (eg, raw, semi-
cooked, cooked, or baked), quantity of allergen ingested, 
time course of reactions, nature of reactions, and cofactors 
such as exercise or ingestion of aspirin or alcohol.25 
Individuals who consistently develop any of the following 
symptoms within minutes to 1–2 h after ingestion of a 
specifi c food should be assessed for possible food allergy: 
urticaria, angioedema, erythema, pruritus, vomiting, ab-
dominal pain, persistent cough, hoarse voice, wheeze, 
stridor, respiratory distress, or nasal congestion.26 Cardio-
vascular symptoms such as hypotension, extreme 
lethargy, or syncope, are less common but also warrant 
investigation for food allergy, especially if they occur in 
combination with one of the above symptoms. 

The presence of antigen-specifi c IgE can be detected by 
skin prick test or by immunoassay of serum antigen-
specifi c IgE. Increased concentrations of serum antigen-
specifi c IgE and size of the skin prick test wheal are 
generally associated with increased likelihood of a clinical 
reaction, but neither is predictive of reaction severity.27–32 If 
results of antigen-specifi c IgE testing do not correspond 
with the clinical and food history, a food challenge is 
indicated. The double-blind, placebo-controlled food 
challenge is the most specifi c test for diagnosis of food 
allergy, and reliably distinguishes sensitisation from 
clinical allergy. However, because these tests are time and 
labour intensive, single-blind or open food challenges are 
usually more practical in the clinical setting and can be 
used to diagnose allergy in some cases—eg, in young 
children or patients with evident objective symptoms of 
reaction. Food challenges have to be done in a facility with 
on-site medical supervision and resources for the 
management of acute reactions. Children who have had a 
previous severe reaction to a known food should not 
undergo a challenge with that food for at least 2 years after 
the reaction. If the reaction is believed to be post-prandial 
and induced by exercise, food challenge should be 
followed by exercise.33

Although children with a parent or sibling with allergic 
disease are more likely to develop food allergy, such 
infants or children should not undergo routine testing 
before consumption of highly allergenic foods, such as 
milk, egg, or peanut.34 However, testing can be considered 
in infants with eczema that started in the fi rst months of 
life and in individual cases as established by clinical 
judgment. Up to now, no cures for food allergy exist. 
Treatment involves avoidance of trigger foods and 
management of symptoms as they arise. Strict avoidance 
of the causal food or foods is the main treatment for food 
allergy. Although avoidance is regarded as the safest 
approach, effi  cacy of this approach is unproven in 
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randomised controlled trials. Complete avoidance of food 
allergens is diffi  cult,35,36 and the risk of accidental and 
severe reactions can create anxiety and diminish quality 
of life among children and caregivers.37–39 Treatment 
should include patient education on specifi c tactics for 
avoidance of food allergens. Children should understand 
how to recognise their allergens in ingredient labels of 
packaged food and should be aware of situations in 
which risk for accidental exposure is increased—eg, at 
restaurants or a friend’s home. Prevention of cross 
contact of foods with allergen during food preparation 
and serving is also important. 

Generally, children should avoid only foods that they 
are allergic to. For some allergies, foods that might be 
cross reactive should also be avoided. For example, 
children with an allergy to a particular shellfi sh (eg, 
shrimp, crab, or lobster) should avoid all shellfi sh, and 
those with a particular tree nut allergy (eg, walnut, 
almond, hazelnut, cashew, pistachio, and Brazil nuts) 
should avoid all tree nuts unless sensitivity is ruled out 
by food challenge. However, generally, children allergic 
to peanuts do not have to avoid other legumes—eg,  
soybean. Because food allergy might put children at risk 
for inadequate nutrition,40–42 children and their caregivers 
can consult with a dietitian to create a nutritionally 
adequate, allergen-free diet.

Management of symptoms
No drugs are available to prevent IgE-mediated food-
induced allergic reactions. Antihistamines are used 
to manage non-severe allergic reactions, and epine-
phrine serves as a foundation for management of acute, 
severe systemic allergic reactions—ie, anaphylaxis.34 If 
antihistamines alone are given for acute reactions, 
children should be monitored. If symptoms become 
more severe, epinephrine should be given immediately. 
Children with a history of severe allergic reactions can 
be given epinephrine in response to mild symptoms.

The decision to prescribe an epinephrine autoinjector 
depends on the presence of risk factors for anaphylaxis 
or death from anaphylaxis.43 US guidelines recommend 
the prescription of an epinephrine autoinjector to 

children with a food allergy who have asthma, a history 
of a previous systemic allergic reaction, or a known 
allergy to peanut, tree nuts, fi sh, or crustacean shellfi sh.34 
US guidelines also recommend that any patient with 
IgE-mediated food allergy be considered for an 
epinephrine autoinjector. Most guidelines in the UK and 
Australia do not recommend an epinephrine autoinjector 
for children with positive antigen-specifi c IgE or a skin 
prick test for children who have not had a clinical allergic 
reaction.43 Children who are prescribed epinephrine 
autoinjectors should be counselled on when and how to 
use them, because the use of injectors by parents and 
children is not intuitive.44  

Children with symptoms of anaphylaxis should be 
placed in a recumbent position with their legs elevated. 
Because cases of sudden death have been reported in 
children who stood up during a severe reaction, the 
recumbent position should be maintained.45 If symptoms 
persist or progress, epinephrine dosing can be repeated 
after 5–15 min. In up to 20% of cases of anaphylaxis, 
biphasic reactions occur.46 Therefore, children who 
undergo food-induced anaphylaxis and receive 
epinephrine should be transported by ambulance to an 
emergency facility for observation and additional 
treatment if needed. Observation is usually 4–6 h, 
although children with severe or refractory symptoms 
might need to be observed for longer.47 Systemic 
corticosteroids are commonly given to prevent biphasic 
or protracted reactions, but no randomised controlled 
trials have been done to assess their eff ectiveness in the 
management of anaphylaxis.48 Children with persistent 
asthma are at increased risk of severe anaphylaxis. An 
inhaled β2-agonist via a spacer device or nebuliser is a 
useful adjuvant in the treatment of bronchospasm 
associated with anaphylaxis.49 The table shows the grading 
of anaphylactic reactions and the panel shows indications 
for the prescription of self-injectable epinephrine. 

Persistent management 
Physicians should see children with food allergy at least 
once a year, and especially children in the fi rst few years of 
life (fi rst 5 years of life). In later childhood (5–14 years of 

Skin Gastrointestinal tract Respiratory Cardiovascular Neurological

1 Mild Itchy eyes or nose, 
cutaneous pruritus
urticaria, fl ushing    

Oral tingling or pruritus
abdominal pain, nausea,
vomiting  

Runny nose, sneezing,
throat tightness
or tingling, mild wheezing

Tachycardia higher 
than 15 beats per min                

Irritability in young children, 
reduced activity, increased 
anxiety

2 Moderate    Diff use urticaria and 
angioedema 

Severe abdominal pain, 
repeated vomiting, diarrhoea, 
dysphagia  

Hoarseness, cough, 
moderate dyspnoea, 
moderate wheezing

Tachycardia higher 
than 15 beats per min                

Light-headedness,
feeling of pending 
life-threatening event  

3 Severe .. Profuse diarrhoea,
loss of bowel control

Severe wheezing,
cyanosis, or SaO2 <92%, 
respiratory arrest

Hypotension*, 
bradycardia, collapse, 
cardiac arrest

Confusion
loss of consciousness

Severity score is based on the most aff ected organ system. *Hypotension defi ned as systolic blood pressure at 1 month to 1 year less than 70 mm Hg, at 1–10 years more than 
70 mm Hg plus (age times two), at more than 10 years less than 90 mm Hg. SaO2=percentage of available haemoglobin that is saturated with oxygen. Modifi ed from Muraro 
and colleagues,49 by permission of John Wiley and Sons.

Table: Grading of severity of anaphylactic reactions  
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age), visits every 2–3 years might be best. Annual visits 
should include a review of any accidental ingestion or 
reactions, nutritional status, approaches for allergen 
avoidance, steps for management of anaphylaxis, and the 
need for a new epinephrine autoinjector. Children without 
asthma should be assessed for its presence, and children 
with coexisting asthma should be queried to establish 
whether the disease is adequately controlled. Annual 
reviews and re-education are especially important for 
children approaching adolescence because this is a time 
for increased risk of death from anaphylaxis.34 

Retesting
Because sensitisation to foods can change over time, 
children should be monitored for evidence of tolerance 
to previously allergenic foods or development of novel 
food allergies. Continuing clinical histories show 
whether assessment with skin prick tests or serum 
antigen-specifi c IgE is warranted. The optimum interval 
for follow-up testing is not known and could depend on 
the allergenic food. Milk and egg allergy are often 
outgrown in the fi rst 4–6 years of life, but allergy to 
peanuts or tree nuts is usually not outgrown. For allergy 
to milk, egg, soy, or wheat, testing every 12–18 months is  
standard practice in the fi rst 5 years of life. If the food 
allergy has not resolved by age 5 years, the interval for 
follow-up testing is extended to every 2–3 years.26 
Although the likelihood of resolution of peanut allergy is 
low, resolution occurs most commonly by 5 years of age.50 
Therefore, retesting for peanut allergy could follow a 
similar course as for allergy to milk, egg, soy, or wheat.26 
Retesting can be done every 2–4 years for allergies to tree 
nuts, fi sh, and crustacean shellfi sh. 

Oral immunotherapy 
Many small, mostly uncontrolled trials have confi rmed 
the effi  cacy of induction of desensitisation by oral or 
sublingual progressive doses of the off ending food,51–56 
and the immunological changes induced by oral 
immunotherapy are now better understood. Findings 
from a recent study of children with egg allergies showed 
oral immunotherapy can result in sustained unrespon-
siveness to egg.57 These data suggest that a child with an 
egg allergy can consume egg without pronounced 
symptoms 4–6 months after discontinuation of egg 
ingestion if given oral immunotherapy.57 

Open questions and areas of controversy 
Antigen avoidance as prevention
The prevailing framework for prevention of food allergy 
has been to restrict maternal diet during pregnancy and 
lactation and the infant’s diet in the fi rst 3 years of life.58 
This basic theory led to the production of several 
guidelines for high-risk infants (defi ned as children with 
a sibling or parent aff ected by any atopic disease) that 
recommended a delayed introduction of cow’s milk and 
other dairy products during the fi rst year of life, egg 

during the second year, and fi sh and nuts during the 
third year.25,59 In view of the prevalence of atopic disease 
in the general population, these guidelines aff ected many 
children. However, delayed introduction of food allergens 
in the infant’s diet was ineff ective in the prevention of 
allergy and can in fact increase the risk of allergy.59,60 
Therefore, the traditional avoidance strategy has been 
reconsidered in the past decade. In fact, the present 
thinking for proper development of food tolerance 
postulates that avoidance can be deleterious and prevent 
the development of normal regulatory mechanisms, and 
that early repeated exposure to an antigen can lead to 
tolerance.60–63 Data supporting early introduction of 
allergenic foods in at-risk children are in contrast with 
WHO guidelines recommending exclusive breastfeeding 
for the fi rst 6 months of life.64,65 Researchers are 
investigating the strategy of exposure to allergenic foods 
in primary prevention and treatment of food allergy.66,67

Breastfeeding as prevention 
Although some fi ndings from studies in the late 1980s 
showed a protective eff ect of breast milk and food-
allergen avoidance,68 data from more recent observational 
studies suggest an association between increased risk 
for allergic symptoms and prolonged breastfeeding.69,70 
However, these later studies should be interpreted with 
caution because the wide prescription in at-risk atopic 
families of extended breastfeeding and delayed 
introduction of complementary foods could have caused 
reverse causality bias. No evidence of reduced atopic 
disease as a result of exclusive breastfeeding beyond 
4 months of age exists. Findings from a recent meta-
analysis65 suggest decreased morbidity and mortality 
from gastrointestinal infections in infants who are 
exclusively breastfed for 6 months in comparison with 
infants who receive both breastmilk and formula from 
age 4 months. However, no signifi cant reduction in the 
development of atopic disease and an increased risk of 

Panel: Indications for prescription of self-injectable 
epinephrine

Absolute indications
• Previous cardiovascular or respiratory reaction to a food, 

insect sting, or latex
• Exercise-induced anaphylaxis 
• Idiopathic anaphylaxis  
• Food allergy and coexisting persistent asthma  

Relative indications
• Any reaction to small amounts of a food (eg, airborne 

food allergen or contact only via skin)
• History of a previous mild reaction to peanut or a tree nut
• Distance of home from medical facilities  
• Food allergy reaction in a teenager  

Modifi ed from Muraro and colleagues,49 by permission of John Wiley and Sons.
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allergy with prolonged breastfeeding was seen in children 
exclusively breastfed for 6 months. In high-risk infants 
who are unable to be completely breastfed, little evidence 
exists of an association between prolonged feeding with 
hydrolysed formula (compared with cow’s milk formula) 
and a reduction in infant and childhood allergy and 
infant cow’s milk allergy.71

Timing of solid food introduction 
The negative eff ect of delayed introduction of food 
allergens in the fi rst year of life has been well 
documented.72–75 Israeli children receiving peanut butter 
at 6 months of age were ten times less likely to develop 
IgE-mediated peanut allergy than were Jewish children 
in the UK who were not given peanuts according to a 
preventive public health campaign.72 In view of the 
same genetic background of the two populations, the 
only diff erence between groups was the timing of 
peanut introduction in the diet, showing that avoidance 
is not protective and can promote IgE-mediated food 
allergy in children. 

Development of tolerance might be helped by exposure 
to food proteins during a crucial early window between 
3–4 months and 6–7 months of age.60 However, in a large-
scale population-based prospective study, infants fed 
regularly with cow’s milk protein formula 14 days after 
birth were less likely to develop IgE sensitisation,76 and 
delayed intermittent or low-dose exposure was an 
additional risk.77 Although early-feeding practices remain 
controversial, insuffi  cient evidence is available for 
deliberate early exposure to common allergenic foods in 
clinical practice.66,67,78

Two randomised controlled trials, Learning Early About 
Peanut Allergy (LEAP; NCT00329784) and Enquiring 
About Tolerance (EAT; ISRCTN14254740), are assessing 
whether the early introduction of allergenic foods leads to 
tolerance and protection against IgE-mediated food allergy. 
The LEAP study is examining the preventive eff ect of early 
introduction of peanuts in children. The EAT study is 
investigating the eff ect of the introduction of six foods 
(peanut, cow’s milk, hen egg, fi sh, wheat, and sesame) 
during breastfeeding from age 3 months compared with 
the standard food introduction at around 6 months of age. 
Until the results of these studies are available, the issue of 
early feeding practice will remain controversial.

Eczema and diet 
Delayed introduction of solid foods has been recommended 
to improve the control of eczema and prevent allergic 
sensitisation. However, the eff ectiveness of elimination 
diets has not been proven, and despite dietary restrictions, 
allergic sensitisation still takes place through an impaired 
skin barrier. Percutaneous sensitisation is an especially 
active process in atopic dermatitis because of the increased 
permeability of the skin68,70 associated with a local abnormal 
T-helper-2-mediated skin infl ammation.79,80 Findings from 
murine studies show that allergic sensitisation happens 

after cutaneous exposure81,82 and that food-specifi c T cells 
can be isolated from the damaged skin of patients with 
eczema.83 These reports explain the close link between 
eczema and the development of food allergies; the more 
impaired the skin barrier, the earlier and stronger the food 
sensitisation.84 Ingestion of food proteins is essential for 
the development of tolerance because the interaction 
between the proteins and gut-associated lymphoid tissue 
is necessary for the activation of T-helper-1 response, and 
transcutaneous exposure to low-dose food proteins leads to 
T-helper-2 response and production of IgE by B cells.82–84 
Therefore, the timing and balance of cutaneous and 
oral exposure establish whether a child will develop allergy 
or tolerance.8 

In some children with atopic dermatitis, ingestion of a 
known food allergen exacerbates the symptoms of atopic 
dermatitis. If the child avoids the food, the symptoms of 
atopic dermatitis improve, but the disease remains. 
Because food allergy is not a common causal factor of 
atopic dermatitis exacerbation,85 an avoidance diet should 
be discouraged. The notion that atopic dermatitis is 
caused by food allergy no longer seems valid because 
food sensitisation can happen through the skin, and 
children can develop sensitisation without exposure to 
the antigenic food—eg, a baby who is exclusively 
breastfed.86 Despite this fi nding, and the limited number 
and weak methods of the randomised clinical trials 
showing the effi  cacy of dietary restriction in atopic 
dermatitis, the practice of avoidance diets was supported 
in the most recent guidelines.87–90 Because of its high 
prevalence, atopic dermatitis is the main discrepancy in 
the management of food allergies and continues to aff ect 
many children.

Diet and allergic risk 
In children who test positive for food-specifi c IgE (with 
or without atopic dermatitis), avoidance of foods regularly 
eaten without allergic symptoms can be detrimental 
because this practice disrupts oral tolerance and increases 
the risk of anaphylaxis upon re-exposure.91–94 Further, a 
high frequency of acute reactions has been reported in 
patients with atopic dermatitis at diagnostic re-exposure.95 
Therefore, the recommended practice of temporary 
elimination diet before food challenge is questionable. 

Testing in high-risk children 
Guidelines on infant feeding and available evidence do 
not support routine testing for specifi c IgE in breastfed 
children with atopic dermatitis before the introduction of 
common food allergens. Nevertheless, in some infants 
who are very likely to have a food allergy or atopic 
dermatitis or both (that started in the fi rst months of life), 
testing can be considered.26 According to this recom-
mendation, children with very high antigen-specifi c IgE 
are very likely to be allergic and children with lower 
antigen-specifi c IgE should be tested by means of an oral 
food challenge. However, avoidance diets are still 
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commonly recommended. In view of recent data, children 
with high allergic risk could be tested with the intent to 
introduce any positive food early and in a safe setting.

Oral food challenge
According to existing guidelines,96 after a positive chal-
lenge, food avoidance should be recommended and a 
follow-up visit and assessment within 12 months should 
be provided. This approach does not consider that 
tolerance is likely to develop gradually, and that long 
before the child tolerates normal amounts, he or she can 
tolerate small amounts of the off ending food. It is a relief 
for families when children can tolerate small amounts of 
basic foods such as milk, eggs, or wheat, even if larger 
doses can cause symptoms.97 Data from several obser-
vational studies suggest low-dose challenge protocols 
suited to young children outgrowing their food allergy to 
prove that a child can eat small amounts of the food 
without an allergic reaction.98,99 Because of insuffi  cient 
high-quality evidence, this approach cannot be recom-
mended in clinical practice.

Oral immunotherapy 
The use of oral immunotherapy has been studied for 
almost 15 years.100  Oral immunotherapy protocols for the 
most common foods (ie, milk, egg, wheat, and peanuts) 
have been published by the USA, UK, France, Germany, 
Japan, Finland, Spain, Netherlands, South Korea, and 
Italy. Protocols varying from rapid induction in hospital to 
slowly increasing home protocols have been tested. Oral 
immunotherapy is often eff ective in desensitisation (ie, 
tolerance of a large amount of food that was possible 
before treatment) in a large percentage of cases, even in 
children with severe reactions and high concentrations of 
specifi c IgE.52,54,56,101–106 

An important point to consider in the assessment of 
costs and benefi ts of oral immunotherapy for individual 
patients is that without treatment, children older than 
6 years with severe allergies and high concentrations of 
IgE are very unlikely to outgrow their allergy17 and are at 
high risk of anaphylaxis.49,107 Further, with antigen-
avoidance treatment, nearly half of children with a peanut 
allergy have allergic reactions as a result of accidental 
ingestion of peanuts within 2–5 years of treatment 
initiation.35,36 Adverse events during oral immunotherapy 
are common but easy to manage in most cases.52,55,107–109 
Oral immunotherapy is still experimental and large, 
multicentre randomised controlled trials are needed; 
however, whether suffi  cient data for long-term effi  cacy, 
safety, and cost-eff ectiveness exist to warrant introduction 
into clinical practice is controversial. 26,51,110–112 

Future directions and conclusions 
Alternative immunotherapeutic strategies to treat aller-
gies are being investigated including diets containing 
extensively heated (baked) milk and egg, sublingual 
immunotherapy, treatments with modifi ed antigens, and 

epicutaneous allergen immunotherapy.113–115 Additionally, 
immunotherapy combined with anti-IgE monoclonal 
antibodies has safely caused desensitisation in a small 
population of children with peanut allergies.116 Studies 
with more consistent and appropriate diagnostic criteria 
are needed to better understand the incidence, preva-
lence, natural history, and temporal trends of food allergy 
and associated disorders. The natural history of food 
allergy needs further delineation including making 
clearer the diff erences between children and adults who 
develop food allergy, other associated disorders such as 
atopic dermatitis, the eff ect on the natural history of food 
allergy, and the development of biomarkers to better 
classify chronic patients versus those who will outgrow 
their disease early in life.

Oral food challenge is the gold standard for diagnosis of 
food allergy. This test is accurate and sensitive but also 
presents the greatest risk to the patient and should be 
done in hospital settings where trained personnel, drugs, 
and equipment are readily available for the management 
of anaphylaxis. The use of skin prick tests or in-vitro 
allergen-specifi c IgE tests are now widespread and, if 
negative, are a good predictor of a negative food challenge. 
Basophil assays to establish whether individuals are 
allergic to foods are being developed and have not yet 
been introduced into clinical practice. Biomarkers need to 
be developed to diagnose patients with individual allergen 
component assays or epitope assays.

Further research is needed to understand food 
avoidance and the eff ect of specifi c food allergies on rates 
of remission. The timing of follow-up testing on the basis 
of specifi c allergenic foods will be important to establish. 
Additional studies are also needed to examine the 
importance of avoidance of potentially allergenic foods in 
the management of atopy and atopic dermatitis, and in 
patients without documented food allergy. The exclusive 
use of extensively or partly hydrolysed infant formulas in 
infants who are not exclusively breastfed and at risk of 
atopic disease should be more thoroughly investigated.34 
Finally, studies of the treatment of food-induced ana-
phylaxis and assessments of the most eff ective methods 
for education of patients, families, and health-care 
professionals  are needed to most eff ectively protect 
patients at risk of anaphylaxis related to food proteins.  
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