Original Article

Evaluation of the Frequency of Food Allergens by Skin
Prick Test in Children with Atopic Dermatitis
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Background: The role of food allergy in atopic dermatitis (AD) is
controversial. The aim of this study was to determine the frequency of
food allergens in children with AD.
Method: Fifty one atopic dermatitis children aged 6 months to 5 years
entered our study. The severity of AD was determined by scoring index
of AD (SCORAD). Skin prick test (SPT) was done using 15 allergens
including the white of the egg, yolk, peanut, kiwi, strawberry, cow's
milk, walnut, fish, banana, wheat, orange, tomato, cereals, apple and
cocoa.
Results: Thirty four patients (66.7%) had a positive reaction to one or
more allergens and in 17 patients (33.3%), the SPT was negative to all
allergens. Eleven patients (21.6%) had a positive SPT to one food
allergen, 9 patients (17.6%) to two allergens, 9 patients (17.6%) to
three allergens, 3 patients (5.9%) to four allergens, 1 patient (2%) to
seven allergens and 1 patient (%2) to ten allergens. The most common
food allergen among 15 allergens was white egg in 19 patients
(37.3%). Yolk was the second most common allergen in 11 patients
(21.6%). The relationship between the severity of the SPT with AD
severity was observed only for cow's milk, which showed a reverse
relationship (R=-0.337).
Conclusion: White egg was the most common allergen in all ages and
both sexes. Food allergens may play a role in the pathogenesis of
atopic dermatitis. (Iran J Dermatol 2010;13: 33-36)
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Introduction
Atopic dermatitis (AD) is a complex and
multifactorial disease. Food allergy is among
possible mechanism 1-4. The prevalence of AD has
increased recently 5. The immediate and primary
manifestations of food allergy include sudden
itching, angioedema and erythema; and its
delayed and secondary manifestations are
aggravation of the eczematous lesions of AD 6 .
The role of food allergens in AD is a
controversial issue 7-10. In some studies, the role of
low allergen foods in preventing AD has been
postulated 7, 10, 11, although other studies have
shown the relative importance of low allergen foods
in the pathogenesis of AD 8,9. Food hypersensitivity
in AD is commonly seen in infants and young
children 6. The diagnosis of food allergy is based
on the skin tests such as the skin prick test (SPT) and
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atopy patch test; and the presence of specific food
IgE 11. The sensitivity of the atopy patch test is more
than SPT (79.6% vs. 46.2%), but SPT is more
specific than atopy patch test, 93.2% vs. 81.4% 12.
A survey by Bolinger et al, showed that more than
49% of population study believed that food
allergy affected the social activity of their children
13. Johnston et al, revealed that changes in the diet
of AD children resulted in the stable condition of the
patients 10. Several researches have been done
regarding the importance of food allergens
avoidance in the prevention, control and treatment
of the AD. Considering genetic and racial factors
which may affect the kind of food allergens
involved in the pathogenesis of AD and the high
incidence of AD 14, we conducted this study to
determine the frequency of food allergens in
Iranian children with AD.
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Figure 1. The frequency of food allergens in children with atopic dermatitis.

Patients and Methods
In this cross-sectional study, 51 children aged 6
months to 5 years with atopic dermatitis were
investigated. Exclusion criteria were as follows 15:
1. Anti histamine use within the last 5 days.
2. History of topical or oral steroids use within
the last 2 weeks.
3. Consumption of immunosupressor drugs within
the last 3 months.
4. Immunodeficiency diseases
5. Active lesions at the test site
6. Wheezing and dyspnea
6. Fever
7. Active and severe allergic rhinitis
Diagnosis of atopic dermatitis was based on
Hanifin and Rajka criteria 16. A data collection
sheet including age, sex, site of lesions, severity of
the disease, flexural vs. extensoral form of AD,
history of other atopic conditions including asthma
and allergic rhinoconjunctivitis, history and type of
food allergy, and family history of atopy was
completed for all patients. Determination of the
severity of atopic dermatitis was based on
SCORAD (SCORAD less than 25: mild AD, 25 to 50:
moderate AD, above 50: severe AD) 17. Skin Prick
Test (SPT) was performed to diagnose food allergy
18.
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Informed written consents were obtained
from the parents or guardians of the children prior
to skin prick test (SPT). It was done using standard
extracts of 15 allergens (STALLERGENS Company)
as shown in figure 1. The tests were done on the
volar aspect of the forearm. All SPTs were
performed and read by two of the authors. A mean
wheal diameter of at least 3mm and a flare
diameter of at least 5mm were considered positive,
with the reading done after 15 min. A wheal
diameter of larger than 10 mm was considered a
strongly positive response. Histamine and
glycerinated saline controls were also applied as
positive and negative controls, respectively.
Statistical analysis was performed using the
central tendency measures and dispersion measures,
chi square test, mann-whitney test and spearman`s
correlation coefficient with SPSS 15 software.
Statistical significance was set at a P-value of <
0.05.

Results
A total of 51 children with atopic dermatitis were
recruited, 32 (62.7%) males and 19 (%37.3)
females. Thirty eight (74.5%) of them were
between 6 months and 2 years old and 13 (25.5%)
were 2 to 5 years old. AD was mild in 11 patients
(21.6%), moderate in 32 patients (62.7%) and
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severe in 8 patients (15.7%). The SCORAD mean
was 38.02+/-16.38, ranging from 7.6 to 81.9. The
sites of involvement were head and neck (74.5%),
limbs (70.6%), genitalia (33.3%) and trunk
(25.5%). Twenty five (49%) children had flexural
and 25 (51%) had extensoral involvement. The
frequency of the positive history of rhinitis and
asthma in children was 5 (%9.8) and 2 (3.9%),
respectively. Forty four (86.3%) patients did not
report any history of other allergic diseases. The
family history of asthma, atopic dermatitis and
allergic rhinitis was positive in 7.8%, 5.9% and 2%,
respectively.
Thirty four patients (66.7%) had a positive
reaction to one or more allergens and in 17
patients (33.3%), the SPT was negative to all
allergens. Eleven patients (21.6%) had a positive
SPT to one allergen, 9 patients (17.6%) to two
allergens, 9 patients (17.6%) to three allergens, 3
patients (5.9%) to four allergens, 1 patient (2%) to
seven allergens and 1 patient (%2) to ten
allergens. The most common allergen was white egg
in 19 patients (37.3%). Yolk was the second most
common allergen in 11 patients (21.6%). The
frequency of food allergens are shown in figure 1.
The most common food allergen was white egg in
both male and female patients. A strongly positive
response to white egg and yolk occurred only in 1
(2%) patient. There was a reverse relationship
between the degree of SPT reactivity (the diameter
of wheal and flare) and AD severity only in cow's
milk (r=-0.337). No relationship was found
between the severity of AD and the degree of SPT
reactivity. There was no significant association
between the degree of SPT reactivity and age, sex
and the severity of AD.

Discussion
The primary aim of determining food allergens in
AD is not only for therapeutic reasons, but also for
planning a preventive diet 19. In the present study,
66.7% of the patients had a positive skin prick test
to at least one allergen. The most common food
allergen was white egg. Yolk and peanut were the
second and the third most common allergens,
respectively. Also, white egg and yolk were
defined as 2 allergens with strongly positive
reactions. This is compatible with most of the other
studies.
A study by Lever also showed that 70% of the
infants under the age of 12 months and 60% of the
infants between 12-24 months with AD had a
positive radioallergosorbent test (RAST) to egg 20.
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Rennick et al, evaluated 31 food allergens in 59
infants with moderate to severe AD by doing SPT.
Of them, 91.5% showed a positive reaction to one
or more food allergens. Strongly positive reactions
to one or more allergens were seen in 62.7%.
White egg was the most common allergen (80%).
Not only the frequency of the positive SPT was
higher in Rennick study (91.5%) than our study
(66.7%), but also the positive reaction to white egg
was more in their study (80% vs. 37.3%). These
differences in the results can be due to the genetic
factors, the type of the diagnostic procedure(s)
applied for assessing food allergy or the number of
tested allergens. However, the results of this study
regarding the frequency of a positive SPT, the most
common allergen and the most strongly positive
allergen are almost in concordance with the present
study.
Estrada et al, in their study on the association
between AD and food allergy, showed that young
children with allergic reactions to cow's milk, egg,
wheat flour, soya, fish and peanut had a greater
risk of developing AD. The most frequent food
allergens in this study were cow's milk, egg, wheat
flour, soya and peanut 21. Although egg was the
second most common allergen in this study, it was
among the most common food allergen, similar to
our results. In another study by Rowlands et al, the
most common food allergens were cow's milk, egg,
wheat, soya, peanut and sea foods 8.
In our study, the most common allergen was egg
unlike the two previous studies in which cow's milk
was the most common allergen. In a study by
Kanny, 90% of the positive reactions to food
allergens were related to cow's milk, egg, wheat,
peanut, nuts, soya and fish which were nearly in
accordance with our study. In the present study, SPT
was used to diagnose food allergy. As the negative
predictive value of the test was 95%, the negative
result of the test was very valuable while the
positive predictive value of the test was lower than
50%. So, a positive SPT alone cannot be
considered as clinical hypersensitivity 22. Therefore,
it is necessary to confirm a positive SPT with RAST
test.
In this assay, SPT results were not re-confirmed
by RAST and also the rate of improvement in AD
after eliminating the related allergens was not
evaluated. The absence of a control group was
another limitation of this study. However, the high
frequency of food allergy in the present study
showed the importance of performing SPT in
children with AD.
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