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Abstract
Wheat-dependent exercise-induced anaphylaxis (WDEIA) is a subtype of immunoglobulin E 
(IgE)-mediated wheat allergy characterized by symptoms from wheat intake followed by phys-
ical exercise. Although omega-5 gliadin-specific IgE (sIgE) is widely used for diagnosing WDEIA, 
its sensitivity is lower in children than in adults. This report describes a 13-year-old male 
with suspected wheat allergy who experienced anaphylaxis following wheat ingestion and 
exercise. ImmunoCAP results revealed positive sIgE for wheat and gluten but negative results 
for omega-5 gliadin. An open-label oral food challenge combined with exercise confirmed the 
diagnosis of WDEIA. Notably, alpha/beta gliadin sIgE was detected using an enzyme-linked 
immunosorbent assay with the patient’s serum, suggesting that alpha/beta gliadin can serve 
as an alternative marker in pediatric cases where omega-5 gliadin sIgE is undetectable. This 
suggests that omega-5 gliadin sIgE alone may not be appropriate for diagnosing WDEIA in chil-
dren. Instead, utilizing a combination of other wheat protein components may enhance both 
sensitivity and specificity in diagnosis.
© 2025 Codon Publications. Published by Codon Publications.
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Introduction

Wheat-dependent exercised-induced anaphylaxis (WDEIA) 
is a subtype of immunoglobulin E (IgE)-mediated wheat 
allergy.1 The omega-5 gliadin-specific IgE (sIgE) detec-
tion method has been widely used in diagnosing WDEIA, 

demonstrating a high sensitivity of 89.3% and specificity of 
88.9% in affected patients2; however, in children, the posi-
tive rate of omega-5 gliadin sIgE is lower than that in adults 
(46.1% in children, 92.8% in adults).3 The use of sIgE testing 
for Tri a 14, a nonspecific lipid transfer protein found in 
wheat as well as for high-molecular-weight (HMW) glutenin, 
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low-molecular-weight glutenin, and alpha/beta gliadin (Tri 
a 21), has been shown in patients who are negative for 
omega-5 gliadin.1,4–6 Recently, novel WDEIA diagnostic mark-
ers have been developed; however, their effectiveness in 
children remains unclear.7 In this report, we address the 
limitations of omega-5 gliadin IgE in diagnosing children 
with WDEIA and explore the potential of alpha/beta gliadin 
as an alternative biomarker.

Case Report

A 13-year-old male visited Dokkyo Medical University 
Hospital for the diagnosis of wheat allergy. He had not 
eliminated wheat from his diet prior to consultation. After 
consuming lunch containing wheat and subsequently exer-
cising, he developed urticaria, dyspnea, coughing, and 
nausea, ultimately leading to anaphylaxis. The ImmunoCAP 
test (Thermo Fisher Scientific, Uppsala, Sweden) results 
indicated sIgE levels of 3.50 UA/mL for wheat, 4.95 UA/mL 
for gluten, and < 0.10 UA/mL for omega-5 gliadin. When he 
was 14 years old, an open-label oral food challenge (OFC) 
was conducted for diagnosis. After eating 300 g of wheat 
noodles (equivalent to 7.8 g of wheat protein), which was 
the maximum amount he could consume, he underwent 
exercise without taking aspirin. Ten minutes after com-
mencing the exercise, he experienced pruritus, urticaria 
on his trunk, and dyspnea, leading to a diagnosis of WDEIA. 
Pre-exercise examination revealed a plasma tryptase con-
centration of 1.5 µg/L and a histamine concentration of 
1.08 ng/mL; however, the levels immediately post-exercise 
increased to 1.9 µg/L and 1.74 ng/mL, respectively. Using 
the patient’s serum, enzyme-linked immunosorbent assay 
using recombinant proteins demonstrated a positive result 
for alpha/beta gliadin (Tri a 21) (Table 1). We performed 
this assay in the same method as previously reported.8 
Subsequently, the patient avoided allergic reactions by 
refraining from exercise after wheat intake. 

Written informed consent from the parents of the 
patient was obtained for the publication of this report.

Discussion

We reported a pediatric patient with WDEIA who was neg-
ative for omega-5 gliadin sIgE. Morita et al. indicated that 

the power of detection in the omega-5 gliadin sIgE was 
insufficient in pediatric patients with WDEIA (< 20 years).3 
Previous case reports have highlighted cases where children 
exhibited only HMW glutenin sIgE.5,6 Aoki et al. reported 
that in five patients with WDEIA without sensitization to 
omega-5 gliadin, sIgE to alpha/beta gliadin MM1, which has 
< 70% protein sequence homology with alpha/beta gliadin 
(Tri a 21), and low molecular weight (LMW)-m glutenin sub-
unit 8 was detected in all cases.7 Notably, three of these 
five patients were children aged between 9 and 17 years. 
Our suggestion is that omega-5 gliadin sIgE alone is inad-
equate as a biomarker for the diagnosis of WDEIA in chil-
dren, highlighting the necessity to test for multiple allergen 
component sIgE. However, a significant challenge remains: 
the components used in these studies are not standardized 
and cannot be used in general clinical practice. Further 
comprehensive studies are needed to determine whether 
sensitization to the allergen components already identi-
fied should be assessed individually or in combination to 
enhance diagnostic accuracy and clinical management of 
WDEIA in pediatric populations.

Conclusion

Omega-5 gliadin sIgE alone may not be an adequate diag-
nostic marker for WDEIA in children. Its use in conjunction 
with other wheat protein components may enhance both 
sensitivity and specificity in the diagnostic process.
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