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KEY POINTS

� Differentiating between clinical allergy and sensitization is challenging but important to
prevent overdiagnosis of food allergy.

� Double-blind placebo controlled food-challenges remain the gold standard for the diag-
nosis of food allergy, although their utility remains limited to research studies. In clinical
settings, open oral food challenges are usually considered sufficient.

� Standard food allergy diagnosis involves the use of skin prick tests, allergen-specific
immunoglobulin E, and oral food challenges. Molecular allergen analysis is a promising
new technique and has increased specificity of testing for peanut and hazelnut allergies,
with attention now shifting to other food allergens. Basophil activation tests and epitope
binding are actively used in research and may have clinical applications for diagnosis of
food allergy in the future.
INTRODUCTION

Food allergy (FA) is defined as “an adverse health effect arising from a specific immune
response that occurs reproducibly on exposure to a given food.”1 FA prevalence
increased by almost 50% over the past 2 decades in countries with a Western life-
style.2 FA is estimated to affect 6% to 8% of the children in the United States and
approximately 3% to 4% of the adults.3 This has led to an increased focus on all as-
pects of FA, from prevention to treatment.
Diagnosis of FA is challenging, with pitfalls associated with most testing methods.

Despite several advances, a double-blind, placebo-controlled food challenge
(DBPCFC) remains the gold standard for FA diagnosis. Correctly identifying FA is
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important, not only to prevent reactions but also to avoid unnecessary dietary restric-
tions that negatively affect growth.4,5

This article describes the diagnostic methods for immunoglobulin E (IgE)-mediated
FA with a particular focus onmolecular allergen analysis (MAA) and basophil activation
testing (BAT). This article does not include evaluation of non–IgE-mediated food-
allergies, which involve different diagnostic approaches.
CLINICAL HISTORY

As with any disease, a detailed history is important and guides further testing:

� A description of typical symptoms of IgE-mediated allergy (described in Table 1),
timing of symptoms in relation to food ingestion (usually minutes to 1–2 hours),
reproducibility of symptoms with subsequent food ingestion, form (eg, raw vs
cooked), and amount of food ingested, are all relevant in FA diagnosis.

� It is important to rule out conditions that mimic FA (Box 1).
� Certain populations are at higher risk of FA: those with eczema, asthma, allergic
rhinitis, other FA, and a family history of atopic disease (AD).6

� Associated cofactors, including acute febrile illness, asthma exacerbation, exer-
cise, alcohol ingestion, drugs increasing gastric pH, and nonsteroidal antiinflam-
matory drugs, can worsen the severity of an allergic reaction and should be
assessed.7

� Knowledge of cross-reactivity within food protein families should guide further
tests to exclude allergy to related foods if they have not yet been ingested.
This should be done cautiously because testing for all homologous proteins
can result in elimination of foods that demonstrate sensitization but may not
result in allergic reactions.8 Fig. 1 summarizes the approximate rate of cross-
reactivity between different foods.8 Decisions regarding testing should be based
on likelihood of allergy and the nutritional and social importance of the food.
STANDARD TESTING

In addition to a detailed clinical history, several diagnostic tests can be considered in
the evaluation of FA.
Table 1
System-based symptoms encountered in acute immunoglobulin E–mediated food reactions

System Involved
Symptoms (Usual Onset Within Minutes to 1–2 h Following Food
Ingestion)

Cutaneous Pruritus, flushing, urticaria, angioedema, flare of chronic eczematous
rash

Ocular Pruritus, conjunctival erythema, tearing, periorbital edema

Respiratory tract Nasal congestion, pruritus, sneezing, laryngeal edema and
hoarseness, cough, wheeze, chest tightness, dyspnea, cyanosis

Gastrointestinal Nausea; emesis; crampy abdominal pain; oral pruritus; tongue, lip,
palate, or pharyngeal angioedema

Cardiovascular Tachycardia, bradycardia, hypotension, cardiac arrest, dizziness

Neurologic Sense of impending doom, syncope, dizziness

Adapted from Sampson HA, Aceves S, Bock SA, et al. Food allergy: a practice parameter update-
2014. J Allergy Clin Immunol 2014;134(5):1025.e41; with permission.



Box 1

Differential diagnosis for food allergy

� Allergic reactions to drugs, venom, inhalants

� Food intolerance (eg, lactose intolerance)

� Toxic reactions or food poisoning (eg, scombroid fish toxin, poisoning due to Escherichia coli)

� Pharmacologic reactions (eg, to caffeine, theobromine, alcohol)

� Auriculotemporal syndrome (Frey syndrome)

� Gustatory rhinitis caused by spicy foods

� Panic, anorexia nervosa

Data from Sampson HA, Aceves S, Bock SA, et al. Food allergy: a practice parameter update-
2014. J Allergy Clin Immunol 2014;134(5):1025.e42.
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The diagnostic pathway commonly begins with a skin prick test (SPT) for the sus-
pected allergen with or without a serum-specific IgE (ssIgE). Both tests detect
antigen-specific IgE (asIgE). The presence of asIgE is called sensitization and alone
does not confirm FA because asIgE can be present in the absence of clinical allergy.1

Therefore, these tests must be interpreted in the context of clinical history. A larger
SPT diameter or a higher ssIgE correspond to a higher likelihood of clinical reaction7,9

but do not predict the severity of a reaction. The advent of MAA hasmade it possible to
identify sensitization to allergens predicting systemic reactions.

SKIN PRICK TESTING

During SPT procedure, the skin surface is pricked with allergen to measure the asIgE
bound to cutaneous mast cells.7 SPT results in a wheal and flare response, which is
measured within 15 minutes.10 SPT has limited utility in patients with dermatogra-
phism or who are taking systemic antihistamines.1 Wheal sizes vary with age, body
site used for testing (usually greater on back compared with forearms), device used,
the potency and commercial extract manufacturer, or if fresh food is used. The nega-
tive predictive value (NPV) of SPT is greater than 90%, making it a useful test for
excluding FA in the absence of a convincing clinical history.7 This is especially true
for the major allergens for which commercial skin test extracts are available.11

False-negative SPT may occur if the commercial extracts are not standardized and
lack the allergen in sufficient quantities.12 This is particularly true for fruits and vege-
tables in which the antigens are destroyed during the manufacturing process.12 In
these cases, prick-prick testing with the fresh food may be used.7

The positive predictive value (PPV) of SPT depends on the patient’s age and the food
allergen,7 and can differ with the SPT method used and presence of atopy. The 95%
PPV values have been established for only a few major food allergens (summarized
in Table 2). In general, a larger SPT correlates with an increased likelihood of reaction.7

SPT should be performed by a trained personnel in a facility capable of managing
anaphylaxis, which can rarely be triggered by SPT. Intradermal skin testing is not rec-
ommended in FA diagnosis because it can provoke anaphylaxis and is associated with
high rates of false-positive results.7

SERUM FOOD ALLERGEN–SPECIFIC IMMUNOGLOBULIN E

Extract-based in vitro testing for allergen-specific IgE in serum (ssIgE) is another diag-
nostic tool. Physicians can send ssIgE from the office and it can be used in patients



Fig. 1. Cross-reactive foods.a Data derived from studies with DBPCFCs. (From Sicherer SH.
Clinical implications of cross-reactive food allergens. J Allergy Clin Immunol
2001;108(6):885; with permission.)
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Table 2
Predictive values for skin prick testing in positive or negative oral food challenges

Food 95% Positive (mm)a 50% Negative (mm)b

Egg white �7 �3

Cow’s milk �8 —

Peanut �8 �3

a Mean wheal diameters above which 95% of the challenges are expected to be positive (failed).
b Mean wheal diameters under which 50% of the challenges are expected to be negative (passed).

Adapted from Sampson HA, Aceves S, Bock SA, et al. Food allergy: a practice parameter update-
2014. J Allergy Clin Immunol 2014;134(5):1025.e42; with permission.
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who are unable to cooperate with skin testing, those with extensive skin disease, or
those unable to discontinue oral antihistamines.
Serum allergen-specific IgE has high sensitivity but low specificity for FA.13 A

detectable ssIgE by itself is not diagnostic of FA, but increasing ssIgE levels correlate
with increased likelihood of a true allergy.9 Of note, in 10% to 25% of cases, reactions
can occur with undetectable ssIgE.14 This may be explained by insufficient sensitivity
of the immunoassay and/or loss of minor allergens during extract preparation for the
immunoassay.
Predictive values of clinical reactivity have been established for several foods (sum-

marized in Table 3). When ssIgE levels are greater than or equal to 95% PPV, FA is
likely. If ssIgE levels are less than or equal to 50% PPV, a physician-supervised oral
food challenge (OFC) can be considered to exclude FA. These cutoff values have
been established based on ImmunoCAP (ThermoFisher, Waltham, Massachusetts,
USA) and are not comparable to the levels measured by other immunoassays.15

The cutoff values differ with age because lower ssIgE antibody levels have higher
PPV in infants and younger children.7 They are also affected by the prior history of re-
actions, which is associated with a higher pretest probability.7

Few studies have suggested interpreting allergen-ssIgE in the context of the total IgE
for improved accuracy.16,17 Further studies are needed before this method can be used
clinically.Althoughnosingle factor is thought tobeanabsolutepredictor by itself, usinga
combination of factors might increase the accuracy of predictive models. DunnGalvin
and colleagues18 developed predictive models for peanut, milk, and egg using 6 clinical
Table 3
Predictive values for food allergen–specific immunoglobulin E for children

Allergen ‡95% Predictive Level (kUA/L) PPV

Egg 7 98
Infants �2 y 2 95

Cow milk 15 95
Infants �2 y 5 95

Peanut 14 100

Fish 20 100

Tree nuts 15 z 95

Soybean 30 73

Wheat 26 74

Adapted from Sampson HA. Update on food allergy. J Allergy Clin Immunol 2004;113(5):812 [quiz:
820]; with permission.
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factors: SPT, ssIgE, total IgE minus ssIgE, symptoms, sex, and age. The sensitivity and
specificity of the Cork-Southampton algorithm incorporating these 6 variables was
higher than using SPT, or ssIgE, or a combination of SPT and ssIgE. Age tends to be
an important predictor in these models, whereas time since the last reaction seems to
be less important.18 Also, the relative importance of an individual factor varies by food.18

In infants, ssIgE might be more sensitive than SPT. In the Learning Early About Pea-
nut Allergy (LEAP) study, which enrolled infants in the 4 to 11 months age group,
almost 28% of infants with negative skin tests had detectable peanut-ssIgE.19 Race
also affects the PPV of ssIgE levels. Black race is more commonly associated with
higher ssIgE levels19,20 but less clinical reactivity. In the LEAP study, it was noted
that higher peanut ssIgE levels in the black subjects were often associated with nega-
tive SPT, and no clinical reactivity compared with other races. Thus, SPT was
assumed to be a more accurate predictor in black subjects.19,21

The FA guidelines suggest combining SPT and ssIgE to increase the PPV and NPV
for the diagnosis of FA.1

Other uses of ssIgE include periodic monitoring of the longitudinal trend to deter-
mine the resolution of FA.14,22 Regarding egg and milk, a 50% decrease in ssIgE
over 12months is more likely predictive of resolution of allergy compared with a slower
decrease over a long period of time.22

Children with higher peak lifetime ssIgE (generally above 50 kilounits of allergen-
specific IgE per liter [kUA/L]) are more likely to have persistent cow’s milk, egg, soy,
and wheat allergy.23

The Consortium for Food Allergy Research developed a Web-based calculator to
counsel families about the prognosis of milk allergy in children younger than 15months
(www.cofargroup.org). The calculator is based on milk-ssIgE, SPT, and severity of AD,
which are most predictive of milk allergy resolution (Fig. 2).24 A prognostic calculator
for egg allergy is also available.25
MOLECULAR ALLERGEN ANALYSIS

MAA (aka component-resolved diagnostic testing) augments the accuracy of conven-
tional testing.26 Conventional ssIgE measures IgE to the whole food extract, which
contains both allergenic and nonallergic components.27 MAA, on the other hand, iden-
tifies IgE bound to specific protein antigens in a food.27

MAA can separate the clinically relevant from the irrelevant IgE with prognostic
benefit.27 This is most helpful either when 1 main isoform of the protein is associated
with the allergic reaction or when the allergen is degraded easily by heat or digestion.
Proteins that are resistant to heat or digestion are more likely to cause systemic reac-
tions. For instance, ovomucoid is a heat-resistant egg white protein. Individuals who
are predominantly sensitized to ovomucoid are less likely to tolerate baked egg prod-
ucts28 and MAA helps identify this phenotype.
MAA can also be applied to evaluating sensitization to foods that share homologous

proteins with aeroallergens.26 Patients primarily sensitized to the hazelnut Cor a 1,
which is a homolog of Bet v 1, are more likely to experience mild oral or no symptoms
compared with patients sensitized to the storage seed proteins (Cor a 9, Cor a 14) who
are more likely to experience systemic symptoms.29

The ratio of component-specific IgE to total IgE does not improve the predictive
ability of MAA, high total IgE levels lower the probability of positive challenges at a
given Ara h2 and Cor A 14 for peanut and hazelnut, respectively.30

Two commercial immunoassays measure IgE to individual food allergens. Fluores-
cent enzyme immunoassay (ImmunoCAP) uses purified native or recombinant

http://www.cofargroup.org


Fig. 2. Predicting the natural history of resolution of milk allergy. Red curve represents a pa-
tient with milk ssIgE of 20 kUA/L, milk SPT mean of 7 mm, and moderate-to-severe AD.
Green curve represents a patient with milk ssIgE of 20 kUA/L, milk SPT mean of 7 mm,
and mild to no AD. Blue curve represents a patient with milk ssIgE of 2 kUA/L, milk SPT
mean of 4 mm, and mild to no AD. (From Wood RA, Sicherer SH, Vickery BP, et al. The nat-
ural history of milk allergy in an observational cohort. J Allergy Clin Immunol
2013;131(3):811; with permission.)
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proteins and provides quantitative results expressed as kUA/L. A microarray-based
immunoassay (ImmunoCAP ISAC) measures specific IgE to greater than 100 allergens
simultaneously.31 The results obtained from ISAC are semiquantitative and are
expressed in ISAC standardized units (ISUs).31 Notably, because ISAC covers a
wide spectrum of food allergens, this type of testing has the potential of overdiagnos-
ing food allergies by detecting sensitization to foods that may not be clinically relevant.
Peanut-MAA is best-studied and most often used in practice. Although Ara h 1, 2,

and 3 have all been associated with systemic peanut allergy; Ara h 2 has is the best
predictor of peanut allergy with sensitivity approaching 100% and specificity
approaching 96.1% in 1 study.32 In contrast, monosensitization to Ara h 8 (a homo-
logue of the labile birch protein Bet v 1) is usually associated with mild oral to no symp-
toms. These patients should undergo physician-supervised OFCs because they are
likely to tolerate peanut. Of note, Ara h 6 is also associated with systemic reactions
but is only available with ISAC.33 Clinically important major food allergens are summa-
rized in Table 4.

BASOPHIL ACTIVATION TEST

An allergic reaction is provoked when allergen crosslinks Fc 3RI-bound surface mem-
brane IgE on basophils and mast cells, which then degranulate to release histamine



Table 4
Clinically important major food allergens

Food Major Allergen Clinical Correlation

Cow’s milk28 Bos d 8 (casein) High levels of casein-IgE indicate higher likelihood of reactivity to baked
milk

Egg28 Gal d 1 (ovomucoid) High levels of ovomucoid-IgE indicate higher likelihood of reactivity to
baked egg

Peanut34 Ara h 1 Systemic reactivity
Ara h 2 Systemic reactivity (best predictor)
Ara h 3 Systemic reactivity
Ara h 6 Systemic reactivity
Ara h 8 Cross-reactivity with Bet v 1 (usually tolerant or with mild oral allergy)
Ara h 9 Systemic reactivity in Mediterranean regions35

Hazelnut29 Cor a 1 Cross-reacts with Bet v 1; no correlation with systemic reactions
Cor a 8 Systemic reactivity in Mediterranean regions36

Cor a 9 Systemic reactions
Cor a 14 Systemic reactions

Cashew37 Ana o 3 Best predictor of systemic allergy to cashew and pistachio

Walnut38 Jug r 1 Anaphylactic reactions

Wheat39–41 Tri a 14 Clinical reactivity in Mediterranean regions
Tri a 19 (Omega 5-gliadin) Correlates with severe wheat allergy, WDEIA
Tri a 20 Wheat allergy
Tri a 21 Wheat allergy
Tri a 36 Cross-reactivity with other cereal grains

Soy42 Gly m 4 Cross-reactivity with Bet v 1, correlates with milder symptoms or oral
allergy symptoms

Systemic symptoms in the absence of Gly m 5 and 6
Gly m 5 Anaphylactic reactions
Gly m 6 Anaphylactic reactions

Beef, lamb, pork meat43 Galactose-alpha-1,3-galactose (alpha-gal) Predicts delayed reactions to mammalian meat

Abbreviation: WDEIA, wheat-dependent exercise-induced anaphylaxis.
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and other mediators. BAT mimics an allergic reaction and reflects a functional
response rather than sensitization.44 Flow cytometry detects surface activation
markers, usually CD63 and CD203c, on the allergen-stimulated basophils.44 BAT
should ideally be able to distinguish between clinically allergic and sensitized-but-
tolerant individuals.45 BAT may also predict anaphylaxis.46

Crude allergen extracts and purified or recombinant allergens can be used to stimulate
basophils for BAT.47 BAT results may be reported as basophil reactivity or basophil
sensitivity. Basophil reactivity is reported as the maximum proportion (CD-max) of acti-
vated basophils measured at any concentration of stimulating allergen. Basophil sensi-
tivity (EC50 or CDsens) is the smallest effective allergen concentration causing 50% of
maximal basophil activation.44 An area under the dose-responsive curve, which provides
a measurement of both basophil reactivity and sensitivity, may also be measured.44

BAT has high sensitivity and specificity for diagnosis of peanut, hazelnut, egg, milk,
and wheat allergies, as well as for pollen-food syndrome to apple, hazelnut, celery,
and carrot.45

BAT assays generally have comparable sensitivity to SPT and ssIgE but improved
specificity as a diagnostic test for FA. In cases in which SPT and ssIgE provide equiv-
ocal or inconclusive results, BAT may be useful as an intermediate step before pro-
ceeding with an OFC to confirm tolerance or FA.
BAT differentiates between FA phenotypes. For example, milk-specific basophil

reactivity is greater in bakedmilk–reactive children compared with bakedmilk–tolerant
but nonheated milk–reactive children.48 BAT results also correlate with DBPCFC
severity scores in a study of 12- to 45-year-olds with peanut, tree nut, fish, shrimp,
and sesame allergy.46

BAT may be useful in evaluating for the resolution of food allergies, such as milk,49

wheat,50 and egg,51 which are often outgrown, and for helping determine when these
may be safely reintroduced into a child’s diet. Decreased basophil sensitivity and
reactivity have been observed for patients with clinical response (desensitization) to
sublingual and oral immunotherapy for peanut,52 cow’s milk,53 and egg.54 BAT may
eventually be used to assess the development of clinical tolerance and response to
immune-modulating therapies for FA.
BAT remains a research modality and is not likely to be used as a stand-alone test

for the diagnosis of FA. Additional studies are needed to standardize the laboratory
assay methods and validate BAT values for different food allergens and for different
populations, as well as for assessing the utility of BAT for monitoring natural resolution
of FA and clinical response to emerging therapies for FA. BAT results may eventually
be considered in combination with other diagnostic tests, and may improve the safety
of and reduce the number of OFCs.
EPITOPE ANALYSIS

Conventional serologic and MAA testing evaluate ssIgE responses to whole proteins,
whereas epitope mapping allows for analysis of IgE-binding to specific segments of
allergenic proteins (epitopes). Immunodominant epitopes are those that bind the
most food-specific IgE and are recognized by most patients with clinical FA. IgE-
binding epitopes may be sequential or conformational. Sequential epitopes are
composed of a linear sequence of neighboring amino acids in a protein. Conforma-
tional epitopes include amino acids that are not sequential and are only brought
together when a protein is in its tertiary (or folded) conformation.
Conformational epitopes are more susceptible to degradation by heating and enzy-

matic digestion, and thus may be less allergenic than linear epitopes.28 Patients with
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IgE recognizing sequential epitopes of ovalbumin and ovomucoid have more persis-
tent egg allergy than those who primarily bind conformational epitopes.55

Using protein microarray, IgE-binding to multiple short linear allergen peptides in a
food allergen can also be analyzed.56 This epitope analysis has been applied for milk,
egg, and peanut. For milk allergy, patients with IgE tomultiple linear allergenic epitopes
in beta-lactoglobulin may have persistent cow’s milk allergy compared with those who
only recognize conformational epitopes on alpha-lactalbumin.57 IgE binding to a higher
number of epitopes with greater affinity may also be predictive of more severe allergic
reactions, reactivity to baked milk, and more persistent milk allergy.58 Similarly, higher
epitope diversity corresponds to clinical sensitivity and severity of peanut allergy.59

Although epitope analysis is still primarily a research modality, it may prove to be an
additional tool for diagnosing symptomatic FA, differentiating among various pheno-
types, and determining prognosis.
ORAL FOOD CHALLENGE

A DBPCFC is the gold standard for FA diagnosis, although single-blind and open
(unblinded) OFCs, despite being more subject to bias and having more frequent
false-positive results, are more practical in most clinical settings.60

The decision to conduct an OFC should be guided by a patient’s clinical history,
ssIgE, and/or SPT.60 Additional diagnostic tests, once standardized, may eventually
also factor into the decision to perform an OFC. An OFC should not be considered
if history and/or testing are convincing that the food will provoke an acute allergic re-
action. An OFC may be performed if the patient history is uncertain, or if diagnostic
testing is negative, inconclusive, or below threshold levels predictive of clinical
reactivity.7

An OFC is also warranted if clinical history or diagnostic testing indicates that FA
may have resolved. The social and nutritional benefits of adding the challenge food
to a patient’s diet should be taken into consideration. The risks, including the potential
for provoking a severe allergic reaction, and emotional consequences of not tolerating
the food, should be considered carefully when deciding to perform an OFC.
The OFC should be performed in a facility where medical personnel are trained, fully

equipped, and prepared to treat anaphylaxis.60

During an OFC, the food should be given gradually in incremental doses to minimize
the risk of anaphylaxis and help identify the lowest provoking dose.60 Various forms
and preparations of foods may be used, as well as different starting and total doses.
Baking decreases the allergenicity of milk and egg, and may not provoke a reaction in
individuals allergic to fresh or raw forms of milk and egg.28 Allergenicity of beef, sea-
food, fruits, and vegetables can also be affected by preparation and cooking
methods.28 For blinded challenges, the food needs to be mixed with an appropriate
vehicle that masks its taste, smell, and texture.60 A placebo-food may also be incor-
porated into the challenge. Published protocols differ with regard to number and
timing of dosing intervals, as well as observation periods; however, most OFCs are
generally performed over several hours.60

OFC should be discontinued if symptoms develop and treatment rendered immedi-
ately. In negative OFC (absent allergic symptoms), the patient may subsequently intro-
duce the challenged food into their diet at home and they should be instructed to
ingest the food regularly to maintain tolerance. Patients should be instructed to
continue avoidance of any food that provokes an allergic reaction during OFC. Educa-
tion and guidance should be provided to families for successful and safe avoidance of
food allergens (https://web.emmes.com/study/cofar/EducationProgram.htm).

https://web.emmes.com/study/cofar/EducationProgram.htm
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Special considerations need to be taken when conducting OFCs in infants. With cur-
rent guidelines recommending early introduction of peanut to infants at high risk for
developing peanut allergy, there will likely be an increased demand for peanut-OFCs
for infants 4 to 11 months of age who have early onset AD (severe eczema and/or
egg allergy).19 A workgroup report from the Adverse Reactions to Foods Committee
of the American Academy of Allergy, Asthma, and Immunology provides specific infant
peanut-OFC guidance, taking into consideration infant developmental stages and age-
appropriate forms, textures, and amounts of peanut that may be offered.61

UNPROVEN METHODS

Allergen specific-IgG measurement, applied kinesiology, cytotoxicity assays, and
gastric juice analysis are not recommended in the diagnosis of FA.7 These are dis-
cussed (See Catherine Hammond and Jay A. Lieberman’s article, “Unproven
Diagnostic Tests for Food Allergy,” in this issue for further details).

SUMMARY

FA is rapidly evolving in the wake of increased prevalence and increased awareness
among clinicians and parents alike. Promising new diagnostic methods, such as
MAA, BAT, and epitope mapping, are under active investigation. Although early
data are encouraging, more robust studies must be performed before these tests
can be used clinically.
Standard testing for FA involves SPT and ssIgE. These tests are sensitive but not

specific and must be interpreted with caution. Although some highly predictive SPT
and ssIgE threshold levels have been determined for milk, egg, and peanut allergies,
these levels are not well described for most other allergens. Attention is now focused
on MAA, which will likely add to the specificity of FA diagnosis. The future of FA
diagnosis perhaps lies in the use of multiple diagnostic parameters, along with clinical
history to increase accuracy and to minimize dependence on OFCs.
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