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Prevalence of IgE-Mediated Food Hypersensitivity to Cereals and 
Beans Based on Skin Prick Test in Children with Celiac Disease
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Original Article

ABSTRACT

BACKGROUND
Celiac disease is a non-IgE mediated food allergy, which can cause extensive villus 

atrophy. Because of increased food allergen absorption, there are elevated IgA and IgG 
antibodies in these patients, so there is a concern about IgE antibody production against 
wheat and other cereals. 

METHODS
In this study, we evaluated IgE-mediated hypersensitivity to wheat, rice, and other cereals 

in children with celiac disease.

RESULTS
22 patients (50%) had at least one positive skin prick test to food allergens. The most 

frequent food allergen was peanut (31.8%), followed by wheat (18.2%), corn (9.1%), 
and rice (4.5%). The results revealed no significant correlation between age, sex, and the 
results of the skin prick test (p >0.05). The correlation between diagnosis time of celiac 
disease and results of skin prick test was also not significant statistically (p >0.05).

CONCLUSION
Because of the high prevalence of IgE mediated hypersensitivity to cereals and beans 

in children with celiac disease, a skin prick test might be considered in these patients, 
especially in refractory cases.
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INTRODUCTION
Celiac disease is a non-IgE mediated food allergy, which is triggered by the 
ingestion of gluten in genetically susceptible individuals. It is an extensive en-
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teropathy that can cause malabsorption.1-3 This lifelong 
non-IgE mediated food allergy involves one percent of 
the pediatric and adult population. Clinical manifesta-
tions can vary widely. It may begin few months after 
consumption of gluten-containing foods. 4-7 Villus at-
rophy and extensive cellular infiltration are induced by 
hypersensitivity to gliadin available in gluten. The food 
allergens in wheat, oat, barley, and rye in genetically 
susceptible individuals can cause celiac disease. Glu-
ten-specific T cells are infiltrated in the gastrointestinal 
(GI) tract, and 80% of patients produce IgA antibodies 
against gliadin and tTGase.1, 2, 4 Small intestinal endos-
copy with biopsy samples taken from duodenal mucosa 
and detection of compatible histopathological findings 
are the gold standard for the diagnosis of celiac disease. 
Treatment of this chronic autoimmune disorder is a life-
long gluten-free diet.8  
Patients usually have an increased level of IgG antibod-
ies against several foods, maybe because of increased 
food allergen absorption from inflamed mucosa in celiac 
disease. So there are some concerns about the elevation 
of IgE antibodies against food allergens.4, 9, 10 Since the 
diet of these patients is prominently based on cereals, the 
aim of this study was to evaluate the frequency of IgE-
mediated food hypersensitivity against cereals through 
skin prick test in children with celiac disease. 

MATERIALS AND METHODS
This cross-sectional study was performed between 

April 2018 and January 2019 in the pediatric gastroenter-
ology clinic at Mashhad University of Medical Sciences, 
Mashhad, Iran. All parents signed a written informed con-
sent prior to participation in the study.

44 patients with celiac disease underwent skin prick 
tests for some food allergens that most often were used in 
the patients’ diets (wheat, corn, rice, and peanut). Allergen 
extracts used for skin tests were made by Greer Company 
(Mail: GREER®, PO Box 800 Lenoir, NC 28645). The 
result was considered positive with wheal reaction 3 mm 
greater than the negative control. Data were excluded if 
the wheal reaction of negative control (saline) was larger 
than 2 mm and the wheal reaction of positive control (his-
tamine) was less than 3 mm.

The study was approved by the Ethics Committee of 

the Medical School at Mashhad University of Medical 
Sciences (code:IR.MUMS.fm.REC.1396.606) 

Statistical analyses
The results were analyzed using SPSS software version 

16 (IBM Inc, Chicago, Il, USA). Statistical analysis was 
done with the Chi-squared test. The values of the quantita-
tive variables were checked by the Kolmogorov-Smirnov 
test for normal distribution. The significance level was set 
at p <0.05 in all analyses.

RESULTS
44 patients with the celiac disease aged between 2 and 

17 years (mean age 8.4 years) were recruited, 61.4% of 
whom were females, and 38.6% were males. Seven pa-
tients were new cases of celiac disease, and a skin prick 
test was done before the gluten-free diet. There were also 
37 patients with at least 6 months of a gluten-free diet. 
We compared skin prick test results with food allergens. 
Chi-square test revealed no significant difference between 
them (table 1).

22 patients (50%) had at least one positive skin prick 
test to food allergens. The most frequent sensitivity to 
food allergens was to peanuts (31.8%). Other skin sen-
sitivities were to wheat (18.2%), corn (9.1%), and rice 
(4.5%) (tables 2 and 3).

The results revealed no statistically significant differ-
ences between age and results of skin prick test (p >0.05).

DISCUSSION
We investigated the possibility of IgE-mediated food 

hypersensitivity to wheat, rice, beans, and peanut in 44 
patients with celiac disease (mean age 8.4 years) by skin 
prick test.  There was at least one hypersensitivity reaction 
to the above-mentioned cereals in 22 patients (50%), with 
the most frequent reaction to peanut (31.8%) and least to 
rice (4.5%). There was no significant difference between 
the time of skin prick test (before or after elimination of 
gluten from diet) and skin reaction to food allergens. All 
of the 37 patients who were on a gluten-free diet had clini-
cally and serologically remission.  

In research that was done by Armentia in Spain, among 
57 children with celiac disease, 4 (7%) children had posi-
tive serum IgE to wheat and not to other tested allergens10 
Just like our patients, their clinical symptoms were not 
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different from others. In another study, Karhus found 
that patients with celiac disease had a significantly higher 
prevalence of IgE sensitization to food mix that is a panel 
of food allergens (egg, milk, cod, wheat, peanut, and soy) 
and to wheat.11 These results are in accordance with our 
results that peanut and wheat skin hypersensitivities are 
among the most prevalent food sensitizations. A possible 
mechanism behind this finding might be increased food 
absorption due to damaged epithelial integrity and or im-
mune dysregulation in the intestine. Evaluating common 
food allergens like cow’s milk, egg, seafood and etc. in 
patients with celiac disease and comparing the results 
with the results of tests done on normal population might 
reveal information about abnormal food absorption and 
induction of IgE mediated food allergy, especially if pa-
tients with uncontrolled celiac disease were selected.  On 
the other hand, some studies conclude that there is high 
antigen passage from injured intestine, so different al-
lergic diseases are more common in patients with celiac 

disease.11, 12 Evaluating of this issue in patient with celiac 
disease could be useful.

CONCLUSION
Because of the high prevalence of food allergen hy-

persensitivity in celiac disease, evaluation of IgE medi-
ated food allergy in such patients might be useful, espe-
cially in patients refractory to treatment, in those who 
develop unexplained symptoms consistent with IgE-me-
diated food allergy, or in patients with personal or family 
history of food allergy.
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Table 2: Frequency of food hypersensitivity evaluated by skin prick test according to the wheal size

Wheal size (mm) 3 4 5 6 7 8

Peanut 6 3 5 - - -

Wheat 6 1 1 - - -

Corn 2 1 1 - - -

Rice 1 1 - - - -

Table 3: Frequency of food responsible for food hypersensitivity according to the age

Food allergens
Age groups

p value*
Age groups Age groups Age groups

Peanut 3 6 5 0.35

Wheat 4 3 1 0.87

Corn 1 - 3 0.11

Rice - 1 1 0.10
Chi-square test

Table 1: Statistical analysis between skin prick test result and food allergens

Food allergens Wheat Cereal P-Rice Corn Peanut

P value (Chi square test) 0.6 0.44 0.53 0.6 0.84
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