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ABSTRACT

The complex relationship between food allergy and
infantile eczema has prompted divergent approaches
to investigating potential food triggers in eczematous
patients. Itis well recognised that a significant propor-
tion of infants with eczema have immunoglobulin
E-mediated food allergy, reported to range between
20-80%. Determining whether certain foods trigger an
eczematous flare in individual infants with eczema is
difficult. For all infants with eczema, good skin care is
the mainstay of treatment but identifying and avoiding
triggers (both allergic and non-allergic) is important
in some infants. Given this, we have a developed an
algorithm that can be used by dermatologists in the
investigation and management of food allergies in
infantile eczema. Issues such as patient selection,
investigation and elimination diets are addressed,
with reference to relevant evidence in the literature.
Our aim is to provide dermatologists with a framework
to manage food allergies in infantile eczema, allowing
the problem to be addressed with confidence.

Key words: atopic eczema, food allergy, immuno-
globulin E serological testing, skin prick testing.

INTRODUCTION

Atopic eczema is a chronic inflammatory skin disease, com-
monly beginning in infancy at under 12 months of age. It
is reported to affect 28% of Australian infants and makes
up a significant proportion of referrals to dermatologists.!
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Adverse reactions to food are frequently reported by parents
of children under 3 years of age. In considering potential
adverse reactions to food it is important to differentiate
between food allergy and food intolerance (Fig. 1). In this
review we highlight immunoglobulin-E (IgE)-mediated
food allergy. The role of food allergy and its significance in
eczema management is commonly raised by parents and
thus needs to be addressed with confidence. It can be diffi-
cult for dermatologists to determine which infants should
be investigated for a suspected food allergy, which tests are
appropriate and how to manage a food allergy. In this article
we aim to provide dermatologists with a framework for
investigating and managing food allergies in infants with
atopic eczema, and review relevant issues from allergy,
immunology and dermatology literature sources.

There are two important considerations in the relation-
ship between allergy and eczema. Firstly, most infants and
children with food allergies have eczema,” which often
develops in early infancy and may pre-date the presentation
of a food allergy. Thus, infants with eczema are at increased
risk of food allergies. Secondly, some infants and children
with eczema and food allergies may have their eczema
exacerbated by their continued exposure to the allergenic
food.?

Is food allergy associated with atopic eczema?

The prevalence of food allergy in infants with atopic eczema
is reported to range from 20 to 80%.% Hill and colleagues
have extensively investigated the relationship between
atopic eczema and food sensitisation, finding that 80% of
infants referred to a dermatology department with moder-
ately severe eczema had immunoglobulin E (IgE)-mediated
food sensitisation to cow’s milk, eggs, or peanuts.* Food
allergies to more than one of these food proteins often

Abbreviations:

DBPCFC double-blind, placebo-controlled food challenge
Igk immunoglobulin E

PID primary immunodeficiency disorder

SPT skin prick testing
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occur. The reasons why infantile eczema is a risk factor for
food allergy is unknown, but one hypothesis that is sup-
ported by ecological evidence is that transdermal sensitisa-
tion by environmental food allergens may be a facilitating
factor.’ Thus, a proportion of infants and children present-
ing to a dermatologist will have an associated food allergy,
including some who have experienced food anaphylaxis. A
suggested approach is to ask a basic question about the
infant’s past ingestion of the six common foods that are
potentially allergenic (cow’s milk, soy, eggs, wheat, seafood
and peanuts). Our approach is to ask, ‘Has your child ever
had immediate (within 60 min) skin rash (usually urticaria)
with or without vomiting, cough, difficulty breathing or col-
lapse after exposure to one of these foods?’ It is important to
ascertain whether there was a history of anaphylaxis and, if
so, to initiate a referral to an allergist or general paediatri-
cian. The aim of this would be to educate the parents on
food avoidance and establish a management plan that may
include access to an adrenaline auto-injector (for infants
whose weight exceeds 10 kg).

Food allergy as a trigger for atopic eczema: what
is the evidence?

While the association between eczema and immediate food
allergy has been well documented, it has been more diffi-
cult to demonstrate that ongoing exposure to food in the
infant diet may exacerbate eczema.’ Eczematous reactions
to food are delayed reactions in which eczema flares within
hours to 2 days after a food challenge.” The evidence that
food may trigger eczema is based on laboratory evidence
and clinical studies. These studies have used different
methodologies including a double-blind cross-over trial
(Atherton and colleagues), a randomised controlled trial
(Lever and colleagues) and a number of retrospective
reviews of oral food challenges (Sampson and Scanlon,
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Figure 1 Types of adverse food reactions.

Sampson and McCaskill, Sampson and Metcalfe, Eigen-
mann and colleagues Niggemann and colleagues).®"
Breuer and colleagues found that more than 50% of all
positive oral challenges in children suffering from atopic
eczema were associated with an exacerbation of eczema.'
Niggemann and colleagues observed late reactions in 25%
of positive provocation tests'> (Table 1). It is proposed that a
late phase IgE response may be implicated in eczematous
reactions to food,'® with homing of food-responsive T-cells
to the skin.'” Certainly, there is mounting evidence that
foods exacerbate eczema in young children through both
IgE-mediated and non-IgE-mediated mechanisms.

Which infants with eczema should be tested
when considering a food allergy trigger?

Eczema commonly appears in the first 4-6 months of life,
often coinciding with the introduction of solids. This leads
many parents to believe, often incorrectly, that their child’s
eczema is triggered by a food allergy. Since not all infants
with eczema have a food allergy and universal IgE testing
(either serological or skin prick testing [SPT]) of eczema-
tous infants is not recommended, the following guidelines
are suggested for identifying which infants with eczema
may have a food allergy and triggers investigated further.

Infants with severe eczema

An Australian study assessed 141 infants with atopic eczema
using SPT and found that the relative risk of an infant with
eczema having a food allergy increased with the severity of
eczema.'® Most articles suggest that those with persistent
severe atopic eczema who do not respond to proper skin
care should be investigated.

There are different methods by which the severity of
eczema can be quantified. These include scoring methods
such as the scoring atopic dermatitis index," the six-area,
six-sign atopic dermatitis severity score? and the eczema
severity score.' However, we appreciate that in practice
most dermatologists do not use these scoring systems and
assess eczema severity based on their clinical experience.
Thus, the diagnosis of severe eczema is at the dermatolo-
gist’s discretion for the purpose of this algorithm. Factors
such as continuous symptoms, significant sleep distur-
bance, large body surface involvement, failure of response
to topical steroids (including wet wraps) and requirement
for hospital admission may indicate increased eczema
severity.

Table 1 Reactions in double-blind placebo-controlled food challenges (DBPCFC) to soy, wheat, cow’s milk and eggs in infants and children

with atopic eczema (2, %)

Study DBPCFC Positive Immediate Late reactions Combined immediate +
methodology (N) reactions reactions (eczematous) late reaction

Breuer and colleagues Retrospective 106 49 (46) 21 (43) 6 (12) 22 (45)

Niggemann and colleagues Retrospective 259 131 (51) 91 (70) 33 (25) 6 (5)

Immediate reactions include urticaria, angioedema, erythema, gastrointestinal and respiratory symptoms.
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It is our proposal that allergy testing be considered in all
infants with severe eczema under the age of 6 months.
Infants with moderate to severe eczema who do not respond
to standard topical therapy (soap substitutes, emollient,
mild to moderate topical steroids with or without wet wrap-
ping) should be considered for allergy testing.

Infants with eczema plus urticaria or systemic
symptoms, or both

Infants with recurrent urticaria (or other symptoms to
suggest immediate hypersensitivity reaction such as vomit-
ing, coughing and wheezing; gastrointestinal symptoms
such as diarrhoea, vomiting and bloody stools; failure to
thrive or chronic respiratory symptoms in addition to their
eczema should undergo food allergy testing. Rarely, a
primary immunodeficiency disorder (PID) requires exclu-
sion in infants with eczema and systemic manifestations. A
PID should be considered when there is parental consan-
guinity, an onset of eczema in the neonatal period, erythro-
derma, large and multiple lymphadenopathy, alopecia,
opportunistic or severe infections, failure to thrive, lympho-
paenia or thrombocytopaenia. In the above situations,
urgent referral to an allergist or immunologist, paediatri-
cian, or both, is appropriate.

Positive history of food reactions

Parents may give a history of an immediate or delayed
reaction to certain foods. Eczematous reactions to foods are
usually delayed (hours to 2 days)," which make attributing
certain foods to a flare of eczema difficult. However, if a
parent gives a convincing history of either an immediate or
delayed reaction to staple foods (e.g. milk, eggs and wheat),
then allergy testing is recommended. Niggemann and col-
leagues found that children of parents with a specific sus-
picion of food-related symptoms showed positive results to
food challenge significantly more often than children
without parental suspicion.'

Which testing method should be used for
IgE-mediated food allergy?

A double-blind, placebo-controlled food challenge
(DBPCFCQ) is considered the gold standard for diagnosing a
food allergy.”! However, this is a time-consuming investiga-
tion that often requires a hospital admission. Considering
this, serological IgE (UniCap previous known as RAST
testing) or SPT are useful in the determination of an IgE-
mediated food allergy. When testing, it is important to
remember that a positive SPT or serum food-specific IgE
test result indicates sensitisation but not necessarily a clini-
cal allergy. This is often a source of confusion and it is vital
to assess the significance of these tests in light of the clinical
history.

Specific IgE serological testing and total IgE

In regards to specific IgE serological testing, Sampson and
colleagues proposed that the quantification of food-specific

IgE is a useful test for diagnosing a symptomatic allergy to
eggs, milk, peanut, fish, soy and wheat. Those with a posi-
tive serological test (using decision points as proposed by
Sampson and colleagues) to eggs (6 kUa/L), milk (32 kUa/
L), peanuts (15 kUa/L) and fish (20 kUa/L) have a 95%
probability of reacting to a food challenge.’’ The positive
predictive value for soy (65 kUa/L) was found to be 86%,
while using the decision point 100 kUa/L for wheat, the
positive predictive value is 100%.?! Additionally, increas-
ingly higher concentrations of food-specific IgE levels cor-
relate with an increasing likelihood of a clinical reaction.
However, they do not predict the reaction severity, such as
the risk of anaphylaxis.?'

It must be noted that these decision points proposed by
Sampson are for immediate reactions and were not
designed to predict late eczematous reactions to foods.”
The positive predictive value of food-specific Igk in
eczematous reactions is 33%.> The low specificity of sero-
logical testing is due to a large number of patients with
asymptomatic hypersensitivity, that is, ‘sensitisation’.'s
Serological testing has a relatively high negative predictive
value, estimated to be 75%.2 However, this implies that
25% of IgE-mediated food allergies will not be detected by
serological testing. Therefore, negative serology should be
interpreted with some caution.

Despite the limitations of specific IgE serological
testing, the Australian Society of Clinical Immunology and
Allergy advises that specific IgE serological testing in
children with eczema can help to identify possible food
trigger(s).”

Hen’s eggs, cow’s milk, soy, wheat and peanuts account
for most allergenic foods in children with atopic eczema.’*
We therefore recommend serological IgE testing for these
five foods in infants with severe atopic eczema as the first
step in the evaluation of food allergy.

The measurement of total IgE levels is a non-specific and
non-sensitive investigation. IgE concentrations are age
dependent and overlap widely between atopic and non-
atopic populations.?* It is therefore our recommendation
that total IgE levels not be tested in children with atopic
eczema unless as part of investigation for a PID.

SKkin prick testing

SPT in Australia is most commonly performed by allergists
and detects IgE sensitisation to common specific food aller-
gens. An increasing SPT wheal size is associated with an
increased likelihood of A clinical allergy.'” Hill and col-
leagues found that SPT is more sensitive in diagnosing
allergies to eggs and peanuts than serological testing, but is
similar in the diagnosis of cow’s milk allergy.”’

A number of studies have confirmed that negative SPT
responses have excellent negative predictive values (>90%)
for excluding the presence of an IgE-mediated food allergy
and is superior to that of serological testing. Thus, in the
presence of a positive serology test without a clear history of
allergy, a negative SPT could be used to exclude an Igk-
mediated food allergy.'”
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Alternative methods of food allergy testing

Atopy patch testing is performed by placing foods and
aeroallergens under patch testing chambers in the same
way that skin testing is performed for contact allergens.
This method of testing is not used to diagnose IgE-
mediated food allergy and is still not generally recom-
mended for the routine diagnosis of food-induced eczema
(which may be non-IgE-mediated).” A recent study
involving a large number children concluded that atopy
patch testing does not lead to a significant reduction of the
need for oral food challenge when food-induced eczema is
suspected.’” Hence, atopy patch testing is not included in
our algorithm.

Food specific-1gG and 1gG4 antibodies were historically
believed to be useful diagnostic tools in the investigation of
food allergies.” However, these antibodies have never
shown a correlation with the diagnostic results of DBPCFC.
The current recommendation is that food-specific IgG and
IgG4 antibodies are not useful in the investigation of a food
allergy.®*

Recommendation

In summary, both serological IgE testing and SPT can be
useful in the investigation of food allergy in infantile
eczema. Serological IgE testing has the benefit of being
easily accessible to dermatologists and thus the patients
under their care. SPT has the advantage of having a
higher negative predictive value (>90% vs 75%) than sero-
logical IgE testing and is more sensitive in the diagnosis of
egg and peanut allergies.'”?? The disadvantage of SPT is
that it is performed by allergists or immunologists and
is not immediately accessible to many dermatologists
wanting to investigate food allergies in patients with infan-
tile eczema. Both serological IgE testing and SPT decrease
the number of DBPCFC performed, making them cost
effective investigations.

What is the role of elimination diets in the
management of atopic eczema?

Unnecessary diets that are not based on a precise diagnosis
can lead to additional parental stress and malnutrition in
patients with atopic eczema.™® They are commonly initi-
ated by parents, often with minimal evidence supporting
their use. However, elimination diets do have a role to play
in the assessment and management of infants with atopic
eczema. A positive serological test in the setting of a strong
clinical suspicion should be followed by a 2-week diagnostic
elimination diet with dietician support, if required. Dietetic
support ensures that parents have been educated in remov-
ing the triggering food(s) from the diet and that the diet
remains nutritionally adequate. If the eczema improves
during the elimination period (as assessed by the treating
dermatologist and reported by parents in regards to
decreased itch, improvement in sleep and less requirement
for topical steroids) the infant should continue to avoid the

© 2012 The Authors

offending food. Ideally, at this stage the infant should be
referred to an allergist for consideration of an oral food
challenge, along with a dietician for nutritional support, if
such specialists are not already involved.

If the elimination diet does not result in a reduction in
the eczema, the probability that the suspected food allergy
is clinically relevant is low. In this case, food challenges
are unnecessary, as are dietary restrictions and the food
can be added back to the diet.** There have been a
number of case reports of more severe allergic reactions,
including anaphylaxis, following the re-introduction of
food following an elimination diet.” It is unclear how fre-
quently this occurs but parents should be instructed to
cease re-introduction if allergic symptoms occur. In addi-
tion, a graded introduction of the food could be considered
with clear instructions to stop the food if allergic symp-
toms occur such as generalised urticaria, vomiting or any
respiratory symptoms.

Does the maternal diet need to be altered in
breast-fed infants with a food allergy?

There is a large amount of evidence supporting breast-
feeding in infants. However, it must be remembered that all
food proteins may pass from the maternal diet into breast
milk. If a food allergy is identified in breast-fed infants it
may be necessary to modify the mother’s diet, with the
support of a dietician.** This should be done as a 2-week
trial only.

It is our suggestion that the same principles of allergy
testing be applied to both breast-fed and formula-fed
infants, obviously with the consideration of maternal diet in
breast-fed infants. In some infants an extensively hydroly-
sed or an amino acid formula is used in the setting of a cow
milk allergy.

CONCLUSION

Our suggested algorithm for the investigation of food aller-
gies in infants with infantile eczema (Fig. 2) has limitations,
particularly in the case of non-IgE-mediated food allergies,
which are estimated to affect about 10% of infants and
children with eczema.’' Given that a significant percentage
of infants with atopic eczema have a food allergy, it is
important that dermatologists feel confident in the initial
stages of assessment, even if the food allergy is not trigger-
ing the eczema. We accept that there is debate as to the role
IgE-mediated food allergy plays in eczema exacerbation. It
is our belief that food allergies do play a role in triggering
eczema in some individuals. The focus of management in
infants with eczema should remain on good skin care but in
some infants investigation for a food allergy is recom-
mended. We believe that this algorithm provides dermatolo-
gists with a framework to investigate food allergies, offering
clarification of the role of food allergy in individual infants
with eczema, a decrease in parental concern, reduction
of unnecessary exclusion diets and enhanced eczema
management.
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Infant with atopic eczema in whom an
IgE mediated food allergy should be investigated

Figure 2 Algorithm for the investiga-
tion and management of food allergies in
infantile eczema.

further:
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1. Severe eczema < 6 months Eczema + urticaria and/or
2. Moderate-severe + not responding to treatment systemic symptoms’
3. Positive history of eczematous reaction to food
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Requirement for oral
food challenge +/- SPT

T Infants with recurrent urticaria (or other symptoms to suggest immediate hypersensitivity reaction such as vomiting, cough,
wheeze) gastrointestinal symptoms (diarrhoea, vomiting, bloody stools), failure to thrive or chronic respiratory symptoms. Rarely,
a Primary Immunodeficiency Disorder (PID) requires exclusion in infants with eczema and systemic manifestations.

HCut off values predict acute IgE mediated reactions and were not designed to predict delayed eczematous reaction. However,
specific IgE testing is commonly used in allergy practice and recommended in ASCIA guidelines in the evaluation of children

with eczema.
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