Food allergy: Symptoms and diagnosis
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ABSTRACT

Food allergy is common and has increased in prevalence over time. Although there are many types of reactions to foods, immu-
noglobulin E (IgE) mediated food allergy is acute in onset and resolves quickly, and is reproducible in nature. Anaphylaxis is
the most severe form of IgE-mediated food allergy and has a range of clinical manifestations. First-line food allerqy diagnostic
testing is sensitive but not specific and should only be done in the context of a convincing history of a reaction. Oral food chal-
lenge is the criterion standard in diagnosis but carries the risk of a reaction. The only therapy for anaphylaxis is immediate
intramuscular epinephrine. Traditional management of food allergy consists of avoidance management, with strict avoidance,
reading labels, and carrying an epinephrine autoinjector at all times. Although effective, accidental reactions do occur, and
this management strategy has a profound impact on quality of life.

(J Food Allergy 4:19-21, 2022; doi: 10.2500/jfa.2022.4.220012)

F ood allergy is estimated to directly affect ~8%—11%
of the U.S. population, with an apparent increase in
prevalence over time.! Food allergy disproportionately
impacts children and is more prevalent in high-income
countries.” It has an all-encompassing impact on the lives
of those directly and indirectly impacted, and poses a
burden to quality of life (QoL), interpersonal relation-
ships, and health-care expenses.' The goal of this article
is to provide a brief overview on the following topics:
classification of food allergy, overview of anaphylaxis,
diagnosis of food allergy, and avoidance management.

TYPES OF FOOD ALLERGY

Food allergy is defined, overall, as “an adverse
health effect arising from a specific immune response
that occurs reproducibly on exposure to a given
food.”? Food allergies are subclassified based on the
type of immune response and generally can be
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categorized as immunoglobulin E (IgE) mediated, non-
IgE mediated, or mixed IgE and non-IgE mediated
(Table 1).° IgE-mediated food reactions have a fairly
classic presentation, which tends to be acute (within 2
hours), short-lasting (resolving within 24 hours), and
reproducible. Symptoms may include one or more of
cutaneous, respiratory, gastrointestinal, or cardiovas-
cular symptoms.* Cutaneous symptoms are, by far, the
most common and are present in > 80% of acute food
allergic reactions in children.* Immune-mediated food
allergy must be differentiated from nonimmune-medi-
ated reactions, which are otherwise termed food intol-
erances.” Food intolerances can be further divided into
metabolic, pharmacologic, toxic, or undefined mecha-
nisms,?> and include lactose intolerance, food poison-
ing, and the pharmacologic effects of caffeine.

OVERVIEW OF ANAPHYLAXIS

Anaphylaxis is defined as an acute, potentially life-
threatening allergic reaction that is usually rapid in
onset and has a range of clinical manifestations." It is
the most severe clinical presentation of an allergic reac-
tion to a food or other allergen.” The lifetime preva-
lence of anaphylaxis in the United States has been
estimated to be between 1.6% and 5.1%, with the larg-
est burden among children and adolescents.' Fatal ana-
phylaxis is relatively rare, with an overall prevalence
in the United States and the United Kingdom between
0.47 and 0.69 per million persons." Most episodes of
anaphylaxis are IgE mediated."® Food allergy is one of
the leading causes of anaphylaxis, with ~30,000
patients presenting to the emergency department in
the United States per year.! Different clinical defini-
tions of anaphylaxis exist. In general, anaphylaxis
diagnostic criteria rely on clinical involvement of two
body organ systems, although more recent guidance
by the World Allergy Organization notes that isolated
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Table 1 Categorization of immune-mediated food allergy*

Category of Food Allergy Name

Clinical Presentation

IgE mediated Anaphylaxis

Non-IgE mediated FPIES

FPIP

Cutaneous (urticaria, angioedema, erythema),
respiratory (sneezing, nasal congestion, nasal
pruritus, shortness of breath, wheeze,
cough), gastrointestinal (severe vomiting, di-
arrhea, abdominal pain, nausea), cardiovas-
cular (syncope, hypotension)

Delayed profuse emesis, diarrhea, pallor,
lethargy

Isolated bloody stools in an otherwise healthy
infant

Mixed IgE and non-IgE mediated Eosinophilic esophagitis Feeding aversion, abdominal pain, dysphagia,

food impaction, choking

IgE = Immunoglobulin E; FPIES = food protein—induced enteroco
*Reproduced from refs. 2 and 4.

litis syndrome; FPIP = food protein—induced proctocolitis.

laryngeal involvement, bronchospasm, or hypotension
in the context of a known or highly probable allergenic
exposure meets criteria for anaphylaxis.

Anaphylaxis is a medical emergency, and the only first-
line therapy is administration of epinephrine (0.01 mg/kg
to a maximum of 0.5 mg).” The beneficial mechanisms of
epinephrine include vasoconstriction (alleviating hypo-
tension and laryngeal angioedema), bronchodilation, and
inotropic and /or chronotropic effects.” When used via the
intramuscular route, it is safe and there is no contraindica-
tion to epinephrine use during anaphylaxis.” Adjunct
therapies may include H;j-antihistamines, bronchodila-
tors, and corticosteroids, although none are life-saving
and none should be used in place of epinephrine.' Delay
in epinephrine administration is a consistent factor associ-
ated with anaphylaxis fatality.”

THE IMPORTANCE OF A CORRECT DIAGNOSIS

The diagnosis of a food allergy relies heavily on a
clinical history that is consistent with an allergic reac-
tion.” First-line allergy testing involves either skin-
prick testing (SPT) or allergen specific IgE testing
(sIgE).* Both SPT and sIgE are highly sensitive in the
diagnosis of IgE-mediated food allergy, with a sensi-
tivity of >90% for SPT and 70%-90% for sIgE, and both
wheal size and sIgE level are correlated with the likeli-
hood of “true” allergy.* Testing should only be done in
the context of a convincing clinical history because the
specificity of first-line testing is < 50%.* Sensitization
on allergy testing does not necessarily reliably predict
clinical reactivity, and, if done in the absence of a clini-
cal history, can lead to unnecessary food avoidances
and restrictions. In some studies, up to 80%-100% of
children with positive testing results to foods could
reintroduce those foods into their diets.® In general,

preemptive screening is not recommended and panel
testing is uniformly discouraged.*’

Emerging tests include component-resolved diag-
nostics (CRD) tests and basophil activation tests. CRD
measures binding to specific proteins in an allergen
instead of a mixture of allergens. For example, for pea-
nut, CRD can measure six commercially available pro-
teins (Ara hl, 2, 3, 6, 8, 9), instead of SPT and sIgE
testing, which measure a combination of these pro-
teins.” CRD is increasingly available.'® In some studies,
CRD (such as Ara h 2 to peanut) has a higher likeli-
hood of predicting clinical reactivity and allergy sever-
ity than traditional first-line allergy testing.'® The
basophil activation test is also an emerging test but is
still used predominantly in research settings."’

ORAL FOOD CHALLENGES

Oral food challenges (OFC) are the criterion stand-
ard in the diagnosis of food allergy and involve incre-
mental ingestion of a food in a medically supervised
environment.* OFCs can be open, single-blind, or dou-
ble-blind placebo controlled. They can be used both
diagnostically and to help determine if an allergy has
been outgrown.* They can also be used to establish an
eliciting dose in the case of oral immunotherapy (OIT)
and may inform the choice of the OIT starting dose.""
In addition, OFCs may be necessary if a diagnosis is
uncertain before starting OIT (such as in the absence of
very clear and attributable IgE-mediated symptoms).'?
Although the double-blind challenge is the most spe-
cific, it is the most time-consuming and is rarely used
outside a research setting.* Open challenge (both the
patient and the clinician are aware of the allergen
being ingested) or single-blind challenge (the patient is
unaware but the clinician is aware) are used most com-
monly in the clinical setting. Although OFCs are the
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diagnostic criterion standard, there are ongoing imple-
mentation barriers, including a risk of anaphylaxis,
high resource utility, poor acceptability for some fami-
lies, and, in some cases, poor feasibility due to long
wait lists in some centers.”'?

THE AVOIDANCE MANAGEMENT STRATEGY

Traditional management of food allergy, often termed
the avoidance management strategy, consists of avoid-
ance of the target allergen, strict label reading, and carry
an epinephrine autoinjector at all times.”'* Accidental
reactions are common and can be life-threatening.'* For
example, accidental reactions to peanut in patients with
peanut allergy have been shown to occur in > 50% of
patients with peanut allergy, with up to 17% of these reac-
tions being severe.'* The risk of accidental exposure, and
avoidance management, has a significant and ongoing
impact on day-to-day QoL in individuals with food
allergy. In children, avoidance management impacts
social activities, including play dates, camps and after-
school activities, and social activities at school.'* Studies of
children with food allergy indicate a significant impact on
several aspects of QoL, including overall QoL, emotional
QoL, and health-related QoL.” Children with food allergy
are more likely to report bullying at school and to have
separation anxiety.” In some studies, children with food
allergy have a more significant impact on their QoL than
the impact of other chronic conditions of childhood.”

CONCLUSION

Food allergy is common and disproportionately
impacts children as one of the most common chronic
diseases of childhood. Although there are many types
of reactions to foods, IgE-mediated food allergy is
acute in onset, quickly resolves, and is reproducible.
Anaphylaxis, the most severe form of IgE-mediated
food allergy, is potentially life-threatening and has a
range of clinical manifestations. A diagnosis usually
relies on first-line SPT and sIgE results, which,
although sensitive, are not specific and should only be
done in the context of a convincing history of a reac-
tion. The OFC is the criterion standard in diagnosis but
carries the risk of a reaction and can be poorly feasible,
and acceptable to caregivers. The only therapy for ana-
phylaxis is expedient use of intramuscular epineph-
rine. Traditional management of food allergy consists
of avoidance management, with strict avoidance, label
reading, and carrying an epinephrine autoinjector at
all times. Although avoidance is effective do occur and
this management strategy has a profound impact on

QolL.

CLINICAL PEARLS

® IgE-mediated food allergy is immediate, short last-
ing, and reproducible.

® Anaphylaxis is a medical emergency, and the only
first-line therapy is administration of epinephrine.

® The diagnosis of a food allergy relies heavily on a
clinical history that is consistent with an allergic
reaction.

® The traditional avoidance management strategy for
food allergy has a significant and ongoing impact
on day-to-day QoL in individuals with food
allergy.
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