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SYNOPSIS

Making an accurate diagnosis when evaluating a patient with a possible food allergy is particularly 

important both to avoid unnecessary dietary restrictions and to prevent life threatening reactions. 

The testing modalities used routinely in clinical practice, including skin prick testing and food 

specific IgE levels, have limited accuracy, and a physician-supervised oral food challenge is often 

required to make a definitive diagnosis. Given the labor-intensive nature of this test and the risk of 

inducing an allergic reaction, researchers have investigated a number of alternative diagnostic 

modalities to improve the accuracy of food allergy testing. Testing for IgE antibodies to particular 

protein components in foods has already shown promise to improve diagnostics and has entered 

clinical practice. Additional modalities are under study that show potential including epitope 

binding, T cell studies, basophil activation and others.
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INTRODUCTION

An accurate diagnosis of food allergies is necessary to ensure that an individual is avoiding 

foods that could trigger severe allergic reactions or contribute to chronic symptoms. 

Importantly, misdiagnosis could also result in unnecessary dietary restrictions that carry 

social and nutritional consequences. In 2010, a National Institute of Allergy and Infectious 

Diseases-sponsored expert panel published recommendations on the diagnosis of food 

allergy, endorsing use of the medical history and physical examination, elimination diets, 
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skin prick testing (SPT), serum food specific IgE (sIgE) levels, and oral food challenges 

(OFCs).1 These key diagnostic tools, often used together, are essential for arriving at an 

accurate diagnosis. Unfortunately, they also carry various limitations. For example, SPTs 

and sIgE levels are sensitive tools for identifying the presence of food-specific IgE 

antibodies (sensitization) that can be associated with acute allergic reactions, but 

sensitization often exists without clinical consequence. Additionally, there are circumstances 

when these tests are negative despite the presence of a true food allergy. The medically 

supervised OFC is a very specific diagnostic test, but the procedure is time consuming, 

costly, and may result in a severe allergic reaction. In recent years, a number of testing 

modalities have been under investigation that may improve food allergy diagnostics, 

including component-resolved diagnostics (CRD), basophil activation studies, T-cell 

proliferation assays, and measurement of platelet activating factor (PAF).

STANDARD DIAGNOSTIC TESTS

The typical diagnostic routine (Figure 1) begins with a medical history to determine whether 

the symptoms are potentially related to ingestion of specific foods, whether adverse 

reactions are allergic in nature and, if so, the likely pathophysiologic basis. Knowledge of 

the epidemiology of food allergy and details of the history may identify potential triggers to 

which simple tests, such as SPT and sIgE, can be applied and interpreted in the context of 

the history and a knowledge of test limitations. When the diagnosis is uncertain, an OFC can 

be utilized as the diagnostic “gold standard”.

The Medical History

The evaluation for a patient with a possible food allergy begins with a thorough history and 

physical exam. The history should focus on possible triggers of a reaction, the quantity 

ingested, the time course of the reaction, whether there were ancillary/facilitating factors 

around the time of the reaction that might have promoted reactivity (exercise, illness, 

medications such as aspirin), and the specific symptoms that led to concern for an allergic 

reaction.2 The history is important in determining the likely pathophysiologic basis of the 

reaction, specifically whether the food-induced allergic reaction is IgE mediated. This is 

important because tests of food-specific IgE would not be diagnostic for disorders that are 

cell mediated/non-IgE mediated such as food protein-induced enterocolitis syndrome. Once 

a possible food trigger is identified, additional history can help decipher if that food is the 

likely culprit for the reaction. For example, a food that was not previously ingested or was 

ingested infrequently is more likely to have caused an acute reaction than one that had been 

regularly tolerated. Common (“major”) allergens such as milk, egg, wheat, soy, peanut, tree 

nuts, fish, and shellfish are more likely to be triggers than other foods. The history is 

therefore an important tool to guide allergy test selection and interpretation.

Skin Prick Testing

SPT is extremely sensitive, and has a negative predictive value of greater than 90%.3 This 

form of testing is often helpful to rapidly rule out an IgE-mediated food allergy. It can also 

help to confirm a food allergy when positive, in the setting of a recent clear history of an 

acute allergic reaction to the tested food (high prior probability). Unfortunately, the 
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specificity of skin testing is not 100%; while a positive test, defined in most studies as a 

mean wheal diameter 3mm larger than the saline control, is able to confirm sensitization to 

an allergen, it does not confirm a diagnosis of food allergy. However, evaluating the SPT 

test result according to wheal size, rather than solely as a positive response, can add to its 

diagnostic utility because studies suggest that the likelihood of a reaction to the tested food 

increases with increasing SPT wheal size.2,4

Researchers have attempted to identify wheal diameter sizes above which virtually no one 

would be able to tolerate a food, but these values exist for only a few foods and vary among 

populations. In one Australian study of children presenting to a tertiary allergy clinic, no 

child was able to pass an OFC if the skin test wheal diameter was above 8 mm for milk, 7 

mm for egg, or 8 mm for peanut.5 A similar study but evaluating a population-based 

Australian cohort of infants reported 95% predictive values for allergic reactions for egg 

(SPT wheal ≥ 4 mm), peanut (SPT wheal ≥ 8 mm), and sesame (SPT wheal ≥ 8mm).6 These 

cutoffs were not validated when researchers from Montreal, Canada looked retrospectively 

at children evaluated for peanut allergy. Of 140 children examined, 64 had positive SPT 

responses, and 18 reacted during oral peanut challenge. Of 17 patients who had an SPT 

wheal ≥ 10 mm, only 8 had a positive peanut challenge.7 While not specific, the SPT testing 

was sensitive, as all 18 patients with a positive peanut challenge had a wheal diameter ≥ 5 

mm. These studies demonstrate that predictive values may vary according to different foods, 

ages, and populations, and that skin test results cannot be used as an isolated diagnostic tool 

without a thorough history and possibly other testing. Furthermore, commercial food 

extracts for skin testing have not been standardized, and may contain differing 

concentrations of relevant proteins, leading to variable results.8,9 Commercial extracts are 

also not available for some food allergens. Finally, in some instances, testing may be more 

accurate using fresh foods (especially fruits and vegetables) by doing a “prick-prick” test 

rather than using commercial extracts because relevant labile proteins may not be present in 

the commercial extracts.10,11 For ease of use in the clinical setting, fresh fruits can be frozen 

and used later for skin testing.12 Skin tests provide quick results and are considered highly 

sensitive, but they require the patient to be off antihistamines and to have an area of skin 

free of rash for testing.

Serum IgE Testing

Serum immunoassays that measure food-specific IgE antibodies are another common 

diagnostic tool used in the evaluation of IgE-mediated food allergy. Similar to SPT where 

larger wheal sizes correlate with increased risk of clinical allergy, higher concentrations of 

food sIgE correlate with increased risk of true food allergy. As with skin testing, predictive 

values may differ among populations for various reasons.13 Proposed cutoffs that predict 

50% and 95% likelihood of a reaction to an OFC based on food specific IgE levels for egg, 

cow’s milk, and peanut have been calculated based on several studies of referral populations 

as reviewed in reference 14 (Table 1).14 A recent study examining an Australian cohort of 

infants revealed different predictive levels for egg (95% positive: ≥ 1.7 kUA/L) and peanut 

(95% positive: ≥34 kUA/L), which highlights the variability among studies due to 

geographical differences, patient age, referral base, test characteristics, interpretation of the 

OFC outcomes, and other factors.6 It is also important to note that sIgE levels that have been 
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reported in various studies may use different test systems and that the results between these 

systems are not directly comparable.15 Another important limitation is that sIgE levels are 

not highly correlated with reaction severity.16,17

Limitations of SPT and sIgE—Neither SPT nor sIgE are sufficient to diagnose food 

allergy on their own.1 These tests are not predictive of reaction severity. Importantly, there 

are situations where clinical reactions occur despite negative tests either because the allergy 

is not IgE mediated, for example with food protein-induced enterocolitis syndrome, or 

because the test does not detect the relevant antigen. These limitations underscore the 

importance of the medical history-if the suspicion is high, a negative test may not be 

sufficient to exclude a food allergy.3,18 Cross reactivity among foods is often not clinically 

relevant and this must also be considered in test interpretation. For example, 50% of persons 

with peanut allergy test positive to other legumes, but 95% tolerate these legumes.19

Oral Food Challenge

Given the limitations of current testing modalities, it is often necessary to perform an OFC 

to make the distinction between a patient who is simply sensitized to an allergen and a 

patient who is clinically reactive to it. OFCs are also helpful to determine if a child has 

outgrown their allergy. An OFC is a physician-supervised oral provocation procedure 

performed in a hospital or outpatient office, where a patient ingests gradually increasing 

amounts of a food under medical supervision until an age-appropriate serving is reached or 

the feeding is terminated because of symptoms. There are a number of factors that must be 

considered before performing an OFC, including the patient’s medical history, age, past 

adverse food reactions, skin prick test [SPT] and serum food allergen-specific IgE results, 

and the importance of the food to the patient, both socially and nutritionally. Indications for 

performing the OFC can be found in Box 1.13 The OFC is usually performed when the 

patient’s history and test results suggest that the allergy may not exist or may have resolved. 

The clinician can use the medical history and test results to estimate a probability of 

tolerance, and the odds can then be considered in the context of the patient’s needs, 

weighing the risks and benefits.

Box 1

Indications for an OFC

Identify foods causing acute reactions for initial diagnosis of food allergy and for monitoring resolution of food 
allergy

Determine whether food allergens associated with chronic conditions such as atopic dermatitis or allergic 
eosinophilic esophagitis will cause immediate reactions

Expand the diet in persons with multiple dietary restrictions, usually because of subjective complaints such as 
headaches or hyperactive behaviour

Assess the status of tolerance to cross-reactive foods

Assess the effect of food processing on food tolerability, e.g. fruits and vegetables that may be tolerated in 
cooked form in the pollen-food allergy syndrome

From Nowak-Wegrzyn A, Assa’ad AH, Bahna SL, et al. Work Group report: oral food 

challenge testing. J Allergy Clin Immunol 2009;123:S365-83; with permission.
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The OFC can be performed as an open feeding or as a single blind, or double-blind, placebo-

controlled food challenge (DBPCFC). In an open challenge, the patient is aware that they 

are ingesting the potentially problematic food, which can lead to symptoms from anxiety, 

biasing the test. While an open feeding is the most common approach used clinically for 

OFCs, this bias must be considered if the child fails the challenge. The DBPCFC is the most 

specific test for the diagnosis of a food allergy.1 In this test, the food is masked in a carrier, 

and the food to be tested or placebo is randomly administered at different times. While the 

DBPCFC is currently the gold standard test for diagnosing food allergy, due to the time and 

labor intensive nature of this method it is typically only performed in research studies and 

select cases in clinical practice.20,21 A single-blind placebo-controlled OFC may be helpful 

if the patient is suspected of having a psychological response. The open challenge is a 

reasonable first choice when the need for OFC is established, as less than 1/3 of suspected 

foods result in a positive challenge, and many of these positive OFCs will have objective 

symptoms.18,20,22

How a food is processed can affect the challenge outcome. Heating can change the protein 

conformation of certain foods and may result in a change in allergenicity.23 This is seen with 

milk and egg, as well as with a number of fruits and vegetables implicated in pollen-food 

allergy syndrome.24–27 Based on studies of peanut, patients may be at risk of their allergy 

recurring if they fail to incorporate the food into their diet on a regular basis after passing an 

OFC.28,29

When considering whether or not to perform an OFC in the office setting, safety is a 

concern, and patients should be made aware of the risks and benefits of the OFC.. 

Lieberman et al30 reported the results of all OFCs performed between August 2008 and May 

2010 at the Jaffe Food Allergy Institute, our university-based, outpatient practice. This was a 

retrospective chart review that included all patients referred by 9 allergists; patients were 

typically challenged when the likelihood of a reaction was thought to be less than 50%, 

though no specific cutoffs for SPT size or sIgE precluded a challenge. There were 701 OFCs 

performed in 521 patients who ranged in age from 8 months to 21.8 years. OFCs were 

performed to a wide variety of foods, most commonly milk, egg, peanut, tree nuts, soy, fish, 

shellfish, sesame, and wheat. Overall, 132 (18.8%) challenges elicited a reaction. The 

majority of those reactions were cutaneous (56.8%), and 9.1% were treated with 

epinephrine, with one requiring 2 doses. Since overall only 1.7% of challenges required 

treatment with epinephrine, the authors concluded that open OFCs are a safe and effective 

method of ascertaining tolerance in patients with potential food allergy. The benefits of 

performing OFCs, in particular eliminating unnecessary dietary restrictions, have been 

demonstrated in several studies. Using OFCs, Nicolaou et al31 demonstrated the high rate of 

false positive SPT and specific IgE to peanut. In a population-based birth cohort from the 

United Kingdom of 933 children, 110 (11.8%) were peanut-sensitized at 8 years of age. 

OFCs were performed on those children without a convincing history of reaction and who 

had a peanut-specific IgE ≤ 15 kUA/L, and peanut skin test wheal ≤ 8 mm. Based on OFC 

results, the estimated prevalence of clinical peanut allergy was only 22.4% among sensitized 

children. In a study from Denver of 125 children, primarily with atopic dermatitis, who were 

avoiding foods largely due to previous immunoassay and SPT results, 89% of 364 OFCs 

were passed, allowing significant dietary expansion.32 The authors concluded that in the 
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absence of anaphylaxis, the primary reliance on serum food-specific IgE testing to make the 

diagnosis of food allergy, particularly in children with atopic dermatitis, is not sufficient.

EMERGING DIAGNOSTIC TESTS

Component Resolved Diagnostics (CRD)

Allergen CRD have garnered a lot of attention in recent years, with the hope of offering a 

more accurate assessment of allergic status. Instead of using crude allergen extracts 

consisting of a mixture of components, CRD measures IgE to individual allergen proteins. In 

recent years, a number of studies on a variety of food allergens have demonstrated that CRD 

can improve the specificity of allergy testing. The utility of CRD has been best demonstrated 

in studies on peanut allergy.33 In 2004, Koppelman et al34 suggested the importance of the 

peanut component, Ara h 2, in predicting reactivity or tolerance to peanut. The level of IgE 

to Ara h 2, one of the major peanut allergens, was most important for predicting allergic 

status in their cohort of 32 patients, with 26 out of 32 peanut allergic patients testing positive 

to this component. Similarly, Dang et al35 reported that Ara h 2 sIgE levels provide higher 

diagnostic accuracy than whole peanut sIgE levels. In the Australian HealthNuts study,36 11 

to 15 month old infants underwent SPT to peanut, and if a positive wheal reaction was 

elicited, the infant was invited for a formal open OFC. Overall, 411 peanut sensitized infants 

underwent a peanut OFC, 137 of which were positive. Non-sensitized patients (n=140) also 

underwent a peanut OFC as negative controls. Another 100 peanut allergic subjects and 100 

peanut tolerant subjects were randomly selected for Ara h 2 testing, and whole peanut IgE 

testing was also performed. Compared to currently-used whole peanut sIgE levels, Ara h 2 

sIgE levels were more accurate in determining peanut allergy. An Ara h 2 s IgE level of 0.46 

kUA/L provided 95% specificity and 73% sensitivity, whereas a peanut sIgE level of 6.2 

kUA/L provided 95% specificity, but only 44% sensitivity. In comparison, a peanut sIgE 

level of 15 kUA/L provided a 95% PPV and 98% specificity, but the sensitivity dropped to 

26%. An Ara h 2 level of 1.19 kUA/L provided 98% specificity, but offered sensitivity of 

60%. Given the improved accuracy found in the Ara h 2 sIgE diagnostic testing, it was 

concluded that this test could become a preferred diagnostic tool for diagnosing peanut 

allergy. However, similar to the problems with food sIgE testing, predictive cutoff levels for 

Ara h 2 have varied from study to study. Among children in a referral population in the 

United States, the positive predictive value was reported to be 75% at 2 kUA/L, and the 

negative predictive value was 91% at 0.23 kUA/L.37 Researchers from the Netherlands 

examined Ara h 2 levels among children with suspected peanut allergy, and reported that a 

cutoff of 5 kUA/L had the best overall predictive value, with a positive predictive value of 

96% and a negative predictive value of 71%.38 While the studies all report benefits to the 

use of Ara h 2 in the diagnosis of peanut allergy, the differing cutoffs for predictive values 

likely reflect differences in sensitization among different geographic locations and 

populations, and demonstrate that there are patients with positive test results to Ara h 2 who 

are still able to tolerate peanut. Ara h 2 levels also do not seem to clearly predict severity 

among patients with peanut allergy.39

The peanut component Ara h 6 is structurally similar to Ara h 2 and has been reported to be 

a relevant allergen in peanut allergy, though it is unclear if assessment of IgE levels to this 
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component would offer additional diagnostic value to that of Ara h 2 alone as part of 

CRD.40 Asarnoj et al41 reported a case of a 15 year old boy who was sensitized to Ara h 8 

but not to Ara h 1, 2, or 3, who developed anaphylaxis including vomiting, diarrhea, and 

lower respiratory obstruction following peanut ingestion. He was found to have marked 

sensitization to Ara h 6 (24 kUA/L) while Ara h 2 remained below 0.35 kUA/L (0.12 

kUA/L). A recent study by Klemans et al,42 assessing the diagnostic value of sIgE to Ara h 6 

in an adult population in the Netherlands with suspected peanut allergy, demonstrated that 

the discriminative ability of Ara h 6 was as good as sIgE to Ara h 2, though they did not 

demonstrate an added benefit to analyzing Arah6 instead of, or in addition to, the 

measurement of Ara h 2. Component testing to peanut is more likely to be informative if the 

patient has a history of no or mild reactions, a remote clinical reaction with development of 

birch tree pollen sensitization over time, a peanut sIgE between 0.35 and 15 kUA/L, birch 

pollen sensitization, or if the patient is older.33

CRD has the potential to be a very useful tool in the diagnosis of hazelnut allergy as well. It 

is well known that cross-reactivity between proteins found in pollens and foods can account 

for positive test results to a variety of plant-derived foods. Hazelnut is one such food, where 

Cor a 1 proteins cross-react with the birch pollen allergen, Bet v 1. In 2007, it was noted that 

many patients had higher than expected serum hazelnut specific IgE levels.43 At that time, 

the hazelnut extract in one manufacturer’s test was supplemented with additional 

recombinant Cor a 1 to improve the test’s sensitivity for birch-related reactions to hazelnut; 

however, this made it difficult to distinguish patients who had a serious allergy to hazelnut 

versus those who were sensitized to hazelnut only as a result of cross-reactivity from their 

birch pollen allergy. Phadia Immunology Reference Laboratory (PiRL) developed 

commercial IgE testing to the hazelnut components Cor a 1 and Cor a 8, and later added Cor 

a 9 and Cor a 14 to their hazelnut panel. In reports from the Mediterranean area, systemic 

reactions to hazelnut are generally mediated by IgE to Cor a 8, a lipid transfer protein.44,45 

In reports from the US and Europe, sensitization to Cor a 9, an 11S globulin, and Cor a 14, a 

2S albumin, have been associated with severe hazelnut allergy in children.46–49 In a Dutch 

study by Masthoff et al,48 sensitization to Cor a 9 and Cor a 14 was highly specific for 

identifying patients with objective symptoms to hazelnut. In this study, IgE levels of 1 

kUA/L or greater to Cor a 9 or 5 kUA/L or greater to Cor a 14 in children, and 1 kUA/L or 

greater to Cor a 9 or 1 kUA/L or greater to Cor a 14 in adults, gave a specificity of greater 

than 90% for predicting true allergy to hazelnut. Similar findings were noted by our group in 

a birch endemic area of the US, where the specificity of hazelnut testing was greatly 

improved when utilizing hazelnut components that included Cor a 9 and 14.49 These 

components were both highly sensitive and specific, particularly when used in combination.

While a number of studies have reported the utility of component testing for allergies to egg, 

milk, wheat, soy, and fruits, results from these studies have varied, likely reflecting different 

study populations and methods, manners of sensitization, environmental exposures, and 

degree of sensitization to various food components.50–63 In studies on cow’s milk, hen’s 

egg, and shrimp component testing, CRD offered increased specificity, but decreased 

sensitivity, when compared to traditional SPT and serum specific IgE testing.52,53,62 From a 

practical standpoint, this means that CRD for these foods could be used as an adjunct to 
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currently used allergy tests to avoid performing some OFCs, but it is not ready to be used on 

its own in ruling out a food allergy.

The reported utility of component testing for diagnosing wheat allergy is also quite variable. 

Omega-5 gliadin has been identified as a major allergen in children for provoking wheat-

dependent, exercise-induced anaphylaxis.56 Studies from Finland and Japan have reported 

that omega-5 gliadin is a significant allergen in children with immediate reactions to wheat, 

and that this component can be used to predict the outcome of oral wheat challenges.57,58 A 

collaborative study examining wheat allergy in both American and German children found 

no correlation between omega-5 gliadin levels and the outcomes of oral wheat challenges, 

and the authors concluded that omega-5 gliadin-specific IgE levels in wheat-sensitized 

patients appear not to be helpful for diagnosis.59 A recent European study reported that IgE 

to the wheat component rTri a 36 accurately identified more patients with true wheat allergy 

than did IgE to omega-5 gliadin.60 While the different results reported from these studies 

could result from different sensitization patterns in different geographic locations, they also 

likely reflect different inclusion criteria and other differences in the populations tested.

FUTURE DIAGNOSTIC TESTS

A number of tests are under study and may have advantages over currently available tests 

for diagnosing food allergy (Table 2).

Epitope Binding

Just as immune responses against different proteins within a food may carry different 

clinical implications, the location (epitope) and strength of binding (affinity) of IgE 

antibodies within a protein may also have clinical ramifications. Having IgE antibodies 

directed to a greater number of epitopes, or to epitopes that are not easily destroyed by 

denaturation and digestion (e.g., sequential or linear epitopes rather than ones dependent 

upon folding and conformation) may be associated with clinical allergy.64 The role of 

sequential IgE-binding epitopes in patients with persistent milk allergy has been reported in 

several studies.65,66 A recent study from Finland, in which investigators compared IgE, 

IgG4, and IgA binding to cow’s milk epitopes in patients with early resolution versus 

persistent cow’s milk allergy, demonstrated that cow’s milk tolerance is associated with 

decreased IgE epitope binding and increased epitope binding by IgG4.67 They compared 

results from serum samples obtained at the time of diagnosis, 1 year later, and at follow up 

years later in 11 patients with IgE mediated cow’s milk allergy that was persistent to age 8–

9 years, and in 12 patients who recovered by age 3 years. While the IgE epitope-binding 

patterns were stable over time in the patients whose allergy to cow’s milk persisted, binding 

decreased in those patients who recovered early.

Ayuso et al68 investigated whether the recognition of particular IgE epitopes of certain 

shrimp allergens are good biomarkers for clinical reactivity to shrimp. They performed 

DBPCFC on 37 consecutive patients with clinical histories of shrimp allergy, and analyzed 

their IgE binding to synthetic overlapping peptides representing the sequence of 4 allergens 

of the Pacific white shrimp, Lit v 1, 2, 3 and 4. The 17 patients with a positive challenge to 

shrimp had more intense and diverse epitope recognition to all four shrimp allergens. They 
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concluded that IgE antibodies to these epitopes could be used as biomarkers for predicting 

clinical reactivity in subjects sensitized to shrimp. Studies have also demonstrated potential 

benefits from analyzing IgE epitope binding in studies of egg and wheat allergy.69,70 It may 

not be long before epitope binding assays make their way to the clinical arena.

T-Cell Responses

In recent years, researchers have examined T cell responses to food allergens, and it has 

been reported that analysis of allergen-specific T-cell responses may be useful for 

distinguishing sensitization from clinical reactivity.71,72 Flinterman et al73 examined T-cell 

responses to the major peanut allergens Ara h 1, 2, 3, and 6 in peanut allergic children, non-

allergic peanut-sensitized children, and non-atopic adults. The peanut allergic children were 

the only subjects who demonstrated increased interleukin-13 production in response to Ara h 

1, 3 and 6. Further studies will be necessary to confirm the utility of T-cell proliferative 

responses in the diagnosis of food allergy.

Basophil Activation

Several studies have reported that markers of basophil activation, specifically upregulation 

of cell-surface molecules such as CD63 and CD203c using flow cytometry,, may be helpful 

in the diagnosis of food allergy. Sato et al74 reported their findings from a Japanese cohort 

examining the performance of basophil activation for predicting challenge outcomes to egg 

and milk. In a group of 71 children with egg or milk allergy previously diagnosed by 

challenge outcomes or convincing history, they found that assessment of food antigen-

induced CD203c expression on basophils was useful in determining whether a child will 

outgrew a food allergy, and in deciding whether or not to perform an OFC. In a study 

evaluating tolerance to baked milk among children with cow’s milk allergy, Ford et al75 

compared basophil reactivity among patients with milk allergy who reacted to baked milk 

and those who could tolerate it. They reported that the median basophil reactivity to cow’s 

milk, as well as spontaneous basophil activation, were significantly higher among patients 

who reacted to baked milk versus those who were able to tolerate milk in a baked form. 

Furthermore, they reported that spontaneous basophil activation was greater among patients 

with more severe clinical milk reactivity; this discovery lends hope to clinicians looking for 

a potential test to predict the severity of a patient’s food allergy. Further studies are 

necessary to elucidate the utility of basophil activation for use in clinical practice.

Platelet Activating Factor (PAF) and PAF Acetylhydrolase

There is currently no means to accurately predict the severity of an allergic reaction. 

Researchers have examined serum PAF and PAF acetylhydrolase (PAF-AH) levels as 

potential markers of allergy severity. PAF is a pro-inflammatory phospholipid synthesized 

and secreted by mast cells, basophils, monocytes, and macrophages. It has various biological 

activities, including platelet activation, airway constriction, hypotension, and vascular 

permeation.76–78 Circulating levels of PAF are, in part, controlled by the activity of PAF-

AH, an enzyme that controls activity by cleaving PAF, rendering it inactive. It has been 

demonstrated that anaphylactic symptoms can be mimicked by PAF injection in 

animals.78,79 PAF-receptor antagonists protect against anaphylaxis in mice, rabbits, and 
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rats.80 PAF-receptor knockout mice are protected from fatal anaphylaxis in contrast to wild-

type mice with intact PAF receptors.81

Vadas et al82 measured serum PAF levels and PAF-AH activity in 41 patients with 

anaphylaxis and 23 control patients. PAF-AH activity was also compared in 9 patients who 

had fatal anaphylaxis to those in non-allergic control patients, children with mild peanut 

allergy, and patients with nonfatal anaphylaxis. Serum PAF levels were directly correlated 

and serum PAF acetylhydrolase activity was inversely correlated with the severity of 

anaphylaxis. Further studies are necessary to establish the role of PAF and its related 

catabolic enzymes in the prediction and confirmation of anaphylaxis.

CONTROVERSIAL AND UNPROVEN TESTS

There are a number of tests that have been examined that are not recommended for the 

diagnosis of food allergy. Intradermal testing should not be used. Not only is intradermal 

injection of allergens overly sensitive, but it also carries a higher risk of adverse reactions 

than SPT.1,83 The National Institute of Allergy and Infectious Diseases expert guidelines 

published in 2010 also suggest that atopy patch testing (APT) should not be used in the 

routine evaluation of non-contact food allergy. While some studies have suggested that APT 

may be useful in the evaluation of food allergy in patients with eosinophilic esophagitis or 

atopic dermatitis, the sensitivity and specificity is variable among different studies, and there 

is no consensus on the appropriate reagents or methods to use, or on how to interpret these 

tests.1,84–87 Measuring the total serum IgE level is not recommended for routine use in 

making a diagnosis of food allergy.1 When researchers have examined the predictive value 

of the ratio of sIgE to total IgE for the diagnosis of food allergy compared with the 

DBPCFC, it was concluded that the ratio did not offer an advantage over sIgE alone,88 

although emerging studies may suggest otherwise.89 Finally, other non-standardized tests 

that are not recommended for the routine evaluation of IgE-mediated food allergy include 

facial thermography, gastric juice analysis, applied kinesiology, allergen-specific IgG4 

levels, hair analysis, and electrodermal testing.1

FUTURE CONSIDERATIONS/SUMMARY

The work up of a potential food allergy can be a complex assessment involving the clinical 

history, SPT, and sIgE levels, although ultimately these diagnostic tools may be inadequate 

to definitively diagnose a food allergy. Currently, OFCs remain the most definitive test in 

the diagnosis of food allergy, but they are time consuming, costly, and have the potential to 

elicit a severe allergic reaction. In recent years, several different testing modalities, 

including CRD, basophil activation studies, T-cell proliferation assays, and measurement of 

PAF have demonstrated potential to aid the allergist in better identifying a patient with true 

clinical reactivity to an allergen. While CRD is currently used clinically, the remaining tests 

are promising but require further evaluation before they are ready for implementation in 

clinical practice.
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KEY POINTS

• Accurate diagnosis of food allergies is vital to identify patients who may have 

severe, life threatening allergic reactions, and to exclude suspected allergies that 

could lead to unnecessary dietary restrictions.

• Traditional tests for food allergy have a number of limitations; skin prick testing 

and food specific IgE levels are excellent tools for detecting sensitization to 

foods, but often positive tests are clinically irrelevant. While oral food 

challenges are the gold standard for diagnosing food allergy, they are time 

consuming and costly, and may result in an allergic reaction.

• Recent studies have identified a number of testing modalities that may improve 

the ability to identify true clinical reactivity/severity, including component-

resolved diagnostics, basophil activation studies, T-cell proliferative responses, 

and measurement of platelet activating factor.
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Figure 1. 
Food Allergy Diagnostic Algorithm
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Table 1

Predictive sIgE values for reactivity to egg, milk, and peanut

Food Mean age 5 years, 50% react Mean age 5 years, ~95% react Age <2 years, ~95% react

Egg (kUA/L) 2 7 2

Milk (kUA/L) 2 15 5

Peanut (kUA/L) 2 (with a clinical history)
5 (without a clinical history)

14

Data from Sicherer SH, Sampson HA. Food allergy: Epidemiology, pathogenesis, diagnosis, and treatment. J Allergy Clin Immunol 2014;133:291–
307.
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Table 2

Emerging and Future Diagnostic Tests

Testing Modality Potential Advantages Pitfalls

Component Resolved Diagnostics • Some components offer 
increased specificity compared 
to SPT and sIgE

• Requires a small amount of 
patient serum

• Decreased sensitivity for a variety of food 
allergens

• In studies for a number of foods, results 
vary, likely reflecting differences among 
study populations, manners of 
sensitization, and environmental 
exposures

Epitope Binding • May be a marker of allergy 
persistence

• More specific marker of clinical 
reactivity

• Yet to be studied for a number of 
common food allergens

T Cell Responses • Improved specificity over SPT 
and sIgE

• Difficult to measure, unlikely to become 
commercially available in the near future

Basophil Activation • May better distinguish between 
milk allergic patients who can 
tolerate baked milk and those 
who cannot

• A potential marker of allergy 
severity

• Requires the ability to perform flow 
cytometry

• Not yet evaluated in a number of common 
food allergens

Platelet Activating Factor and PAF 
Acetylhydrolase

• A potential marker of allergy 
severity and risk for anaphylaxis

• Clinical utility yet to be substantiated in 
multiple studies

• Unclear if this can be used as a marker of 
allergy severity at baseline
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