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topic dermatitis, frequently referred to as atopic eczema, is a common illness that can
cause significant psychological and financial burden to patients and their care givers.

Therefore, it is not surprising that a cure is often sought. Patients, parents and carers are
often concerned about the possibility of food causing or exacerbating the illness. It is not
uncommon for patients and care givers to request investigation in the hope of identifying
food items that maybe acting as triggers and of effecting improvement or cure with avoid-
ance and dietary changes. This article seeks to review the relationship between atopic
dermatitis and food allergies, as well as the relevance of diagnostic tests.

Clinical case scenario

Mrs Williams brings her 13-month-old son Sam to the practice to see you as she is concerned about Sam’s skin. He developed
red, dry and eczematous patches on his cheeks, arms and legs 3 weeks ago and they are not improving with low-potency
steroid creams and emollients. Sam was diagnosed with eczema when he was 6 months old, and his mother informs you that
the symptoms were initially well controlled with a short course of low-potency steroid cream and emollients. The skin had
been clear of eczema for about 5 months since the initial diagnosis. He does not have any other medical problems. He was
exclusively breast fed for the first 6 months. Infant cereal and fruits were added from 6 months and cows’ milk introduced to
his diet a month ago.

Mrs Williams is concerned that Sam might be allergic to cow’s milk, as she has read about a link between food allergies and
eczema on the internet. She is thinking about stopping cow’s milk, but wants to discuss it with you first. She also wants Sam to

be referred for food allergy testing.

Epidemiology of atopic dermatitis

Atopic dermatitis is a chronic relapsing inflammatory skin con-
dition characterised by pruritus and eczematous skin (Dhar
and Srinivas, 2016), which manifests as dry, red and itchy
skin changes. The cause is still not completely understood. A
combination of a genetic predisposition to skin barrier dys-
function and environmental factors, such as irritants, microbes,
extremes of temperature, stress and allergens are thought to
contribute to its development (Morren et al., 1994).
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It commonly starts in childhood, within the first 5 years of
age (Baron et al., 2012), with 45% of cases reportedly start-
ing within the first 6 months of life (Nutten, 2015). Children
usually outgrow the disease, as around 60% will be disease-
free by adolescence (Baron et al., 2012). The prevalence in
the United Kingdom is 11-20% in children and 5-10% in
adults (Cork et al., 2019). Worldwide prevalence rates are
15-30% for children and 2-10 % for adults (Baron et al.,
2012). It may present as the first in a series of atopic dis-

eases. These include food allergy, asthma and
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allergic rhinitis; the so-called ‘atopic march’ (Baron et al.,
2012).

Pathophysiology of atopic dermatitis

The pathophysiology of atopic dermatitis is complex and
multifactorial. The interplay between barrier dysfunction,
immuglobin-E  (IgE) hypersensitivity, alteration in cell-
mediated immune response and environmental factors is
considered to be key (David-Boothe et al., 2017). Two main
theories have been suggested regarding the cause of atopic
dermatitis. One proposes a primary immune dysfunction with
a secondary epithelial barrier dysfunction. The other suggests
a primary epithelial barrier dysfunction with secondary
immunologic dysregulation.

The primary immune dysfunction theory describes
T-helper cell dysregulation, resulting in an imbalance in the
T-cell subsets with predominance of T-helper 2 cells rather
than T-helper 1 cells. This situation results in the increased
production of type 2 cytokines, such as interleukins 1L-4, IL-
5 and IL-13 promoting IgE production, inflammation and sub-
sequent epithelial barrier disturbance (Klonowska et al., 2018).
Interleukin IL -17 has also been identified as having raised
levels in patients with atopic dermatitis (Koga et al., 2008).
The significance of this is uncertain. Eosinophils, mast cells,
basophils and a newly identified innate immune cell called
group 2 innate lymphoid cell (ILC2s) have also been shown
to play a role in the pathogenesis of atopic dermatitis (Mashiko
et al., 2017).

The primary epithelial dysfunction theory describes a pri-
mary defect in the epithelial barrier. It is thought that this
makes the skin permeable to antigens, leading to allergen
sensitisation and induction of IgE autoantibodies. Filaggrin
is a protein that helps with the conversion of keratinocytes
to protein or lipid squames. These make up the outermost
barrier of the skin-the stratum corneum. Recent evidence
suggests that a mutation in the filaggrin gene is a likely
cause of up to 50% of atopic dermatitis. The mutation
causes epithelial barrier dysfunction (Nutten, 2015). The con-
sequent dysfunction causes altered pH and trans-epidermal
water loss from the skin. This leads to dryness and predis-
poses to bacterial colonisation and infection and inflamma-
tion. It also increases the skin’s susceptibility to
environmental allergens, leading to sensitisation and induc-
tion of IgE autoantibodies (Kubo et al., 2012).

Atopic dermatitis and food allergy

Studies have identified the prevalence of a food allergy in
atopic dermatitis to be around 15% in patients with mild
atopic dermatitis (Stokowski, 2011) and 30-40% in patients
with moderate-to-severe atopic dermatitis (Boyce et al.,
2011). Peanuts, eggs, soy, wheat, seafood and shellfish are
common culprits (Katta and Schlichte, 2014).

Although, there is a clearly a higher prevalence of a food
allergy in paediatric atopic dermatitis patients (20% in paedi-
atric patients with atopic dermatitis versus 4-5% in the general
paediatric population) (Martin et al., 2015), the causal link
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between the two conditions remains hypothetical. Also, the
mechanism by which they are linked is complex and contro-
versial. In general, IgE and cellular mechanisms are thought to
be responsible for acute and delayed food allergies,
respectively.

The dual allergen exposure hypothesis suggests that early
exposure to a particular food item through the skin primes the
immune system to develop an allergy instead of tolerance to
the food item, consequent upon early exposure to the food
item through the gut (Turcanu et al., 2017). The associated
skin dysfunction in atopic dermatitis is thought to promote
the entry of food allergens with subsequent mucosa and per-
cutaneous sensitisation. Individuals produce IgE antibodies to
one or more food allergens that bind to high-affinity receptors
on circulating basophils and tissue mast cells that are present
throughout the body (Wasserman et al., 2014). Further aller-
gen exposure binds and crosslinks the IgE antibodies on the
cell surface, initiating the production and release of inflamma-
tory markers such as histamines and cytokines that promote
allergic inflammation. These mediators cause vasodilation,
smooth muscle contraction and mucus secretion, which are
responsible for the symptoms observed during acute food
allergy (Wasserman et al., 2014).

The mechanism of provoking an allergy after re-exposure
to a specific type of allergen is described as a type 1 hyper-
sensitivity reaction and accounts for the acute food allergy
symptoms seen in 40-60% of cases (Dhar and Srinivas,
2016). They occur within minutes of food consumption and
can involve single or multiple organs. Cutaneous manifest-
ations can include eruptions such as urticated plaques, angioe-
dema-like  appearance, excoriations, erythema  and
morbilliform appearance. Non-dermatological features include
vomiting, diarrhoea, abdominal pain, rhinitis, asthma and ana-
phylaxis. These manifestations are independent of the atopic
dermatitis.

Allergen T-cell activation is widely accepted as playing a
role in the development of delayed type food allergy. Ingested
food allergens are thought to activate antigen-specific T-cells
by non-IgE mechanisms. This leads to the production of cyto-
kines that promote the inflammatory process associated with
atopic dermatitis. Several studies have investigated the role of
food antigen-specific T-cells in atopic dermatitis. For example,
Reekers et al. (1999) identified a birch-pollen-specific T-cell
response in the skin of a subset of patients with birch-pollen
sensitivity and atopic dermatitis. The study further confirmed
worsening of eczema by double blind placebo-controlled
birch pollen-related food challenge in these patients.

The cellular mechanism that produces the delayed reac-
tion, hours to days after ingesting the trigger food is known
as a type IV or delayed hypersensitivity reaction. It often mani-
fests as flare ups of eczema on the areas of pre-existing atopic
dermatitis (Bergmann et al., 2013). The prevalence is
unknown, although Werfel et al. (2007) argued that it may
be underestimated, as delayed reactions are often not included
in published studies of food allergy in atopic dermatitis. They
can occur in isolation or together with acute food reactions. A
combination of the two patterns is said to occur in about 40%
of children with positive oral food challenge (Werfel et al.,
2007).
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Allergy testing

The prevalence of food allergies in patients with atopic derma-
titis ranges from 15-30% (Baron et al., 2012). As a result, it is
not feasible to screen all patients with atopic dermatitis for
food allergy. There is also insufficient evidence to support a
specific age for testing response to foods known to cause IgE-
mediated food allergies in infants and young children (Boyce
et al., 2011).

The Royal College of Paediatrics and Child Health’s pub-
lished guidance on the care pathways for children with
eczema and food allergy encourages clinicians to consider
and seek to diagnose food allergy in children with atopic
dermatitis. This is because of the increased prevalence in
this population. The guidance warns that food allergy may
manifest as a worsening of atopic dermatitis (Cox et al.,
2011; Fox et al., 2011).

Careful history taking can help to establish a temporal rela-
tionship between symptoms and specific foods. It is reason-
able to suspect food allergies in patients that present with
symptoms (cutaneous, respiratory, gastrointestinal and/or car-
diovascular) that occur within minutes to hours of ingesting
food, or if the symptoms have occurred following the con-
sumption of particular foods on more than one occasion
(Stokowski, 2011). It is also important to consider that food
allergies may only present outwardly as skin conditions such
as itching and erythema or with features that can overlap those
of atopic dermatitis. For example, IgE-mediated cow’s milk
allergy has been known to present as an acute flare up of pre-
existing eczema, whereas non-IgE-mediated cow’s milk
allergy has been documented to manifest as persistent or
severe atopic dermatitis (Venter et al., 2017). The positive pre-
dictive value of history is, however, lower with delayed
eczematous food reactions. Sampson (2003) reported that
only 35-50% of parent-diagnosed food allergies were con-
firmed by food challenge. There are various environmental
factors that play a role in the remitting and relapsing nature
of atopic dermatitis that can confuse dietary involvement.

When acute food reaction is suspected, IgE testing can be
done either through skin prick tests or specific IgE antibody
blood tests to identify sensitisation to the suspected food aller-
gens. The choice of food test should be influenced by the
history and the common food allergies in the population, as
many patients with atopic dermatitis will be sensitised to sev-
eral food allergens without any clinical significance.

Skin prick tests

Skin prick tests (Fig. 1) indirectly assesses the reactivity of mast
cells on the skin to the presence of specific IgE. It involves
pricking the skin with a droplet of allergenic extract. Allergen-
specific IgE bind to mast cells, and cross linking by allergens
leads to degranulation of the mast cells, producing mediators
such as histamine. This results in wheals. The wheal is read
15-20 minutes afterwards and compared with a positive con-
trol (histamine) wheal and a negative control. A positive test is
a wheal equal to or larger than the histamine control. The test
should be performed in clinics with resuscitation facilities and
appropriately trained medical staff due to the risk of
anaphylaxis.

Figure 1. Skin prick allergy testing.
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Serum-specific IgE blood tests

In-vitro testing assesses antigen-specific IgE by analysing the
patient’s serum. Immunoassays are used to measure inter-
actions between antigens and antigen-specific antibodies.
The immunoassays are often referred to as radioallegroabsor-
bent testing, although the term is outdated because radiation is
now rarely used. Enzyme-linked immunosorbent assay, fluor-
escein  enzyme immunoassays and chemiluminescent
immunoassays are more commonly used (Diaz et al., 2016).
Serum-specific IgE blood test can be advantageous over the
skin prick test, as it can be performed in cases where skin
testing is limited by severe dermatitis and does not carry the
risk of anaphylaxis. Both tests (skin prick and serum-specific
IgE tests) have been reported to have a high negative predict-
ive value but low positive predictive values. Lemon-Mulé
et al., (2008) reported that less than 40% of patients with posi-
tive skin prick or food-specific IgE tests had oral food chal-
lenge-proven food allergy. The high negative predictive values
make them useful tools in ruling out specific food allergies.

Patch testing

Patch testing has been found to have a greater sensitivity than
skin prick tests and specific IgE measurement in cases of
delayed eczematous reactions (Mehl et al., 2000). The allergen
is placed on the upper back under occlusive tape and
removed in 48 hours. The skin is reassessed at 72 to 96
hours. Papules, erythema and vesicles are observed under
the area of contact with positive allergen (Diaz et al., 2016).
The lack of standardisation and controversy around reprodu-
cibility means that it is not currently recommended in routine
clinical practice for assessing delayed food reactions in
patients with atopic dermatitis (Bergmann et al., 2013).

Elimination of food

Elimination of suspected foods can be a helpful practical guide
in the diagnosis of delayed eczematous food reactions.
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Patients can be advised to make food diaries to identify poten-
tial trigger foods and a diagnostic elimination of the suspected
food followed by gradual reintroduction after 4 to 6 weeks can
help evaluate diagnostic relevance. This should be done under
the supervision of a trained dietician and only be continued if
there is significant clinical improvement. This may, however,
not be a fully reliable test, due to its placebo effect. Long-term
food elimination in patients without proven food reactions is
not advised, due to the risk of nutritional deficiencies
(Stokowski, 2011).

Oral food challenge

An oral food challenge (OFC) is the gold standard for confirm-
ing food allergies (Bergmann et al., 2013). They can be per-
formed when a diagnosis remains uncertain from the history,
allergy testing or diagnostic elimination of food items. Food
challenges are conducted after a period of elimination of the
suspected food from the diet. The suspected food is then grad-
ually reintroduced into the diet with concurrent assessment for
symptoms. It should be undertaken in an adequately
resourced clinic or hospital setting, under close supervision
by appropriately trained medical staff with access to facilities
for emergency treatment of anaphylaxis and resuscitation.

It can be done either as an open food challenge, patient-
blind challenge or a double-blind placebo — controlled chal-
lenge (DBPCFC). The DBPCFC method is the most reliable
way of confirming food allergy (Bergmann et al, 2013).
Here, both the patients and the observer are unaware of the
contents of the challenge at the time of consumption to reduce
patient and observer biases. It is ideal to observe for symptoms
up to 24—48 hours after the challenge, as delayed food reac-
tions can take that long to develop.

Conclusion

Patients with atopic dermatitis have an increased risk of food
allergies. This may manifest as either acute IgE-mediated or
delayed non-IgE-mediated food reactions. Although universal
screening of patients with atopic dermatitis for food allergy is
not advised, patients with histories suggestive of food allergies
should be evaluated further.

InnovAiT

Food-specific serum IgE blood or skin prick tests are useful
tools for further evaluation of possible IgE-mediated food
allergies. A positive test, together with the history, can help
to establish a diagnosis in many cases. A negative test is help-
ful in excluding IgE-mediated food allergy, due to the high
negative predictive value of the test.

Elimination followed by gradual reintroduction of sus-
pected food items can be beneficial in diagnosing delayed
food reactions. Long-term food elimination without proven
food allergy or reaction is discouraged, due to the risk of
nutritional deficiencies. OFC remains the gold standard diag-
nostic tool for food allergies and can be done when diagnosis
remains uncertain after initial tests. This should be done under
close supervision by trained personnel in appropriately
resourced facilities.

KEY POINTS

e Children with atopic dermatitis are at increased risk of
developing food allergies, although the overall risk is
small

e A diagnosis of acute food reaction is very likely in a
patient with an indicative history and a positive skin
prick or raised specific food IgE test

e Raised food-specific IgE levels and positive skin prick
tests indicate sensitisation and are not diagnostic of food
allergies in isolation

e Measuring total serum IgE level is not helpful, as
patients with atopic dermatitis have raised IgE levels
independent of food allergies

e OFC is the gold standard for confirmation of food
allergy when diagnosis remains uncertain from history,
allergy testing or dietary elimination, but should only be
undertaken in a suitably equipped hospital setting
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