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Abstract

Background: Urticaria is one of the most commonly diagnosed pediatric skin disorders. Limited studies have been carried out to
investigate acute urticaria-related allergens in Iranian children.
Objectives: The purpose of this study was to evaluate the prick test findings in Iranian pediatric patients with acute urticaria.
Methods: This cross-sectional study was performed on pediatric patients with acute urticaria September 2012 to 2017. Background
data, such as age, gender, and history of other allergic diseases, were recorded. The subjects experienced the skin prick test to assess
allergy to 45 aeroallergens, food, contact and insect allergens.
Results: One-hundred twenty-nine children (male to female ratio: 1.22) with a mean age of 5.93± 4.29 years were studied. The most
common food allergens were pepper (21.7%), egg white (20.9%), and walnut (17.8%). The most common aeroallergens were Salsola
kali (37.5%), Dermatophagoides farinae (33.6%) and trees (32.6%). The mean age of patients with a positive reaction to sesame, pepper,
Chenopodiaceae, Salsola kali, grass, Ash, and trees was higher than subjects with negative results, whereas sensitization to milk, beef,
and lamb was common in younger children.
Conclusions: According to the results of this study, the most common food allergens in Iranian pediatric patients with acute ur-
ticaria currently appear to be pepper, egg white, walnut and egg yolk.
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1. Background

Urticaria is a type of pruritic erythematous papules or
plaques associated with swelling of the dermis which is
commonly presented in childhood (1). It is one of the most
commonly diagnosed pediatric skin disorders, and 15% -
22.5% of children are affected during their lifetime (2-5). Ur-
ticaria can lead to significant negative effects on the qual-
ity of life (6) and cause school and workplace absenteeism
as well as the impaired performance of people up to 30%
of cases (7). Allergens are the main cause of urticaria, es-
pecially acute forms of it. The first step in the treatment of
allergies is the recognition of the culprit allergen in order
to avoid it (8). In the absence of evaluation and identifica-
tion of these allergens, blind therapy can lead, in addition
to the failure of treatment or relative improvement with
recurrence, cause side effects of treatment (7). Further-
more, extensive and non-scientific food avoidance, some-
times applied to treat pediatric urticaria, can lead to mal-
nutrition, developmental and behavioral disorders in the
child (9, 10). As a result, the identification of these allergens

and the proper management of urticaria in pediatrics are
of great importance. In recent years, there have been many
attempts to identify allergens associated with urticaria;
however, most studies have been conducted on urticaria in
adults (4, 5, 11). Very limited studies have evaluated the pe-
diatric urticaria-related allergens up to now. Nevertheless,
the differences in geographical location, the genetic status
of the studied populations, the traditional dietary habits
and socioeconomic and cultural status make it difficult to
access a worldwide list of more commonly-diagnosed aller-
gens associated with pediatric urticarial (7, 8, 11, 12). Find-
ings from studies in any country are not consistent, and
more studies are still required even in the same country (4,
5, 11). The studies conducted in Iran depend on the study
time and area. The aeroallergens such as mites and trees
(13, 14), herbaceous grass and grass (15, 16), and food aller-
gens such as egg yolk (17), peanuts and walnuts (18), and
milk (19) have been identified as the most common aller-
gens related to urticaria. The latest study in the Iranian
population to identify allergens associated with pediatric
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urticaria goes back to 2015. It is important to consider
age, as well as any relationship between allergens and ur-
ticaria in identification etiology of urticaria. In addition,
any changes in nutritional habits and environmental fac-
tors should be considered.

Moreover, because of the high prevalence of allergic
diseases especially pediatric urticaria, the research to be
done in the diagnosis and treatment of this entity, seems
to be important (8, 11).

2. Objectives

This study was conducted in Iran to identify urticaria-
related factors with emphasis on foods, aeroallergens, con-
tact and insect allergens in children with acute urticaria.
The purpose of this study was to evaluate the skin-prick test
findings in Iranian pediatric patients with acute urticaria.

3. Methods

3.1. Study Design and Setting

This analytical cross-sectional study was conducted on
pediatric patients with acute urticaria referred to the Pedi-
atric Allergy Clinic of Dr. Sheikh Hospital in Mashhad, Iran
from September 2012 to 2017. In this study, patients were
included consecutively in a census manner.

3.2. Inclusion and Exclusion Criteria

Healthy children (with no infection) aged more than 3
months old and less than 18 years, who had been diagnosed
with acute urticaria, were included in the study. Clinical
criteria for the diagnosis of acute urticaria were urticaria
lesions as a pruritic red skin disorder diagnosed by an al-
lergist, lasting less than six-weeks. The patients were ex-
cluded from the study if there was no complete and accu-
rate information in each of the data collection steps. The
children, who were suspected of either viral or microbial
co-infection or non-allergic underlying conditions during
physical examination or in history, as well as those with a
history of drug use within a month prior to the prick test
were excluded from the study. In addition, a false positive
prick test, a positive result obtained when a negative test
was controlled, and positive tests were other exclusion cri-
teria.

3.3. Data Collection

A checklist was prepared for each patient in order to
record the background data such as age, gender and his-
tory of other allergic diseases such as rhinitis, asthma,
atopic dermatitis, anaphylaxis, allergic colitis, and other
related information. Then, a SPT was performed to com-
plete the checklist.

3.3.1. The Procedure of Skin Prick Test

Initially, it was assured that the patients did not use
drugs that could interfere with SPT result. The skin
scratches were done by lancet. The extract of allergens as
well as positive (histamine) and negative (distilled water)
controls were inoculated on the forearm at points with a
distance of 2 cm for 15 minutes. The test result was reported
to be positive if induration was greater than 3 mm. In the
event of a positive result in negative control test, all re-
sponses were considered as negative. The dermographism
was examined by creating skin scratches.

3.3.2. Studied Allergens

The skin SPT was evaluated with 45 common al-
lergens, including 12 aeroallergens ash, trees mixture
(beech, sycamore, elm, black walnut, black willow, cotton
wood, red oak, birch, shagbark hickory, hard maple),
grass mixture (Kentucky blue, meadow fescue, orchard,
ryegrass, timothy), Salsola kali, Chenopodiaceae, Der-
matophagoidesfarina (DF), Dermatophagoidespteronyssinus
(DP), Alternaria, Aspergillus, feather, cat and dog), 3 contact
allergens (silk, wool and latex), 24 food allergens (cow’s
milk, beef, lamb, egg white, egg yolk, chicken, peanut, al-
monds, walnuts, sesame, freshwater fish, tuna fish, wheat,
cereals, rice, corn, pepper, curry powder, banana, grapes,
soybean, orange, tomatoes and cocoa), and 6 insect aller-
gens (cockroach, honey bee, yellow bee, wasp, bumblebee
and fly).

3.4. Ethical Considerations

Regarding the fact that the prick test is one of the com-
mon methods of diagnosis of allergens in children with ur-
ticaria, and this test was done based on specific indications
in this study, the studied patients received no intervention
through the research project. However, the necessity and
procedure of testing were explained to parents before the
test, and the possible complications of the test and how to
compensate for these adverse effects were announced by
the researchers. An informed consent was obtained after a
complete explanation for the patient’s parents. This study
was conducted within the framework of a research project
(code: 931445) in Mashhad University of Medical Sciences
in Iran.

3.5. Statistical Analysis

First, the normal distribution of the quantitative vari-
ables was examined by the Kolmogorov-Smirnov test. The t-
test or its nonparametric counterpart test, Mann-Whitney
test was used to compare the age of patients with and with-
out allergens. The contingency table chi-square test and
Fisher’s exact test were used to compare the frequency of
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gender between the two groups with and without aller-
gens. Odds ratio (OR) was calculated for allergens that
had a significant relationship with gender using logistic
regression. A P value less than 0.05 was considered as the
significance level. All statistical analyzes were performed
using SPSS version 18 (SPSS Inc. Released 2009. PASW Statis-
tics for Windows, Chicago: SPSS Inc.).

4. Results

4.1. Baseline Characteristics

During the study, 174 children were referred to the
clinic with complaints of urticaria. Out of these, 45 pa-
tients had exclusion criteria; the reasons for the exclusion
were positive dermographism test (n = 7), positive for neg-
ative control (n = 8), negative for positive control (n = 18),
and failure to complete the diagnostic tests (n = 12). Finally,
this study was performed on 129 children (71 males, male
to female ratio: 1.22) with the mean age of 5.93± 4.29 years
(minimum 3 months, maximum 18 years). The majority of
children (46.5%) were in the age range between 2 to 7 years.
In 56 patients (43.3%), there was a history of at least one of
the allergic diseases.

4.2. Skin Prick Test

SPT was positive for at least one of 45 allergens in 119
patients (92.2%). In the food allergens group, the highest
sensitivity was found for pepper (21.7%), egg white (20.9%),
and walnut (17.8%) (Figure 1).

Considering all allergens, the most commonly re-
ported positive allergens were Salsola kali (37.2%), DF
(33.3%), and trees (32.6%), pepper (21.7%), egg white (20.9%),
and walnut (17.8%). Among the aeroallergens, the highest
sensitivity was to Salsola kali (37.2%), DF (33.3%), and trees
(32.6). The test result was not positive for any contact aller-
gens, and the only allergy was found to be cockroach (1.6%)
in the group of insect allergens (Figure 1).

4.3. The Relationship Between Age Groups and Allergens

Among the food allergens, egg white (28.0%), egg yolk
(28.0%), beef (28.0%) and milk (28.0%) were the most preva-
lent allergens in the age group of less than 2 years. Egg
white (20.0%) and peanuts (18.3%) in the age group of 2 to 7
years, and also pepper (27.6%) and almond (27.6%) in the age
group of 7 to 12 years, and pepper (46.7%) and curry (26.7%)
in the age group of over 12 years were the most common
food allergens (Table 1).

Among the aeroallergens, DF (36.0%) and DP (32.0%)
were the most prevalent allergens in the age group of less
than 2 years. Whereas trees (28.3%) and DF (25.0%) between
2 to 7 years, and trees (55.2%) and Salsola kali (37.9%) in the

age group 7 to 12 years, and trees (46.7%) and DF (40.0%) in
the age group of more than 12 years were more common
(Table 2).

4.4. Relationship Between Mean Age and Sensitivity to Aller-
gens

Based on the results, only 10 cases of allergens were
found to have a significant relationship between allergen
and age. The mean age of affected subjects in the case of
food allergens of milk, beef, and lamb was less than that of
non-affected subjects and the age was higher in subjects of
sesame and pepper sensitization (Table 1).

The mean age of affected subjects was also higher than
that of non-affected cases in Chenopodiaceae, Salsola kali,
grass, ash, and trees (Table 2).

4.5. The Relationship Between Gender and Sensitivity to Aller-
gens

The results of this study showed that sensitivity to al-
lergens of DF, DP, and Banana was significantly higher in
females, and allergy to Orange was more in the male gen-
der. No significant relationship was found between gender
and other allergens.

4.6. The Relationship Between Previous Allergic Disease and
Sensitivity to Allergens

Fifty-six (43.4%) patients had at least a history of one al-
lergic disorder (allergic rhinitis, asthma, atopic dermatitis,
anaphylaxis, allergic colitis). 84 (65.1%) were allergic to at
least one aeroallergen.

There was no statistically significant correlation be-
tween the patient’s history of allergy and positive SPT (P =
0.862).

One hundred (77.5%) of them were allergic to at least
one food allergen. There was no significant correlation be-
tween the previous history of allergy and positive prick test
(P = 0.499).

5. Discussion

This study was conducted to identify the most preva-
lent triggers of acute urticaria in Iranian pediatric pa-
tients. Pepper, egg white, and walnut had the highest sen-
sitization in children with acute urticaria; Salsola kali, DF
and trees were the most common aeroallergens. Since
genetic status, geographical location, socioeconomic and
cultural status are among the factors that influence diver-
sity of exposure to allergens, comparing the findings of
this research with other studies in Iran seems important.
Nevertheless, few studies have been conducted in Iran to
identify allergens associated with pediatric urticaria. In a
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Figure 1. Prevalence of positive allergens based on the allergen groups in Iranian pediatric patients with acute urticaria

study by Hosseini et al. (19), the most common food aller-
gens were milk, eggs, and wheat flour and among aeroal-
lergens,Alternariaand Salsola kali. The study population in-
cluded children with asthma, allergic rhinitis, atopic der-

matitis and urticaria, but our study only consisted of chil-
dren with urticaria. However, a common finding in our
study and Hosseini et al.’s study were trees and Salsola kali
as the most commonly diagnosed aeroallergens in pedi-
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Table 1. Distribution of Positive Food Allergens Based on Skin-Prick Test in Iranian Pediatric Patients with Acute Urticaria Based on Age Groupa

Food Allergens Age Group, y

< 2 (N = 25) 2 ≤ Age < 7 (N = 60) 7 ≤ Age < 12 (N = 29) ≥ 12 (N = 15)

Cow milk 7 (28.0) 3 (5.0) 1 (3.4) 1 (6.7)

Beef 7 (28.0) 3 (5.0) 1 (3.4) 1 (6.7)

Lamb 2 (8.0) 0 0 0

Egg white 7 (28.0) 12 (20.0) 5 (17.2) 3 (20.0)

Yolk 7 (28.0) 10 (16.7) 2 (6.9) 3 (20.0)

Chicken 1 (4.0) 3 (5.0) 0 3 (20.0)

peanut 3 (12.0) 4 (6.7) 6 (20.7) 2 (13.3)

Almond 2 (8.0) 8 (13.3) 8 (27.6) 3 (20.0)

Walnut 3 (12.0) 11 (18.3) 6 (20.7) 3 (20.0)

Sesame 2 (8.0) 8 (13.3) 6 (20.7) 4 (26.7)

Freshwater fish 2 (8.0) 5 (8.3) 2 (6.9) 1 (6.7)

Tuna fish 0 10 (17.6) 2 (6.9) 2 (13.3)

Wheat 1 (4.0) 5 (8.3) 3 (10.3) 3 (20.0)

Cereals 3 (12.0) 3 (5.0) 3 (10.3) 2 (13.3)

Rice 1 (4.0) 0 0 0

Corn 1 (4.0) 1 (1.7) 2 (6.9) 1 (6.7)

Pepper 3 (12.0) 10 (16.7) 8 (27.6) 7 (46.7)

Curry 3 (12.0) 8 (13.3) 7 (24.1) 4 (26.7)

Banana 4 (16.0) 3 (5.0) 2 (6.9) 3 (20.0)

Grapes 3 (12.0) 3 (5.0) 3 (10.3) 0

Soya 0 5 (8.3) 5 (17.2) 2 (13.3)

Orange 2 (8.0) 2 (3.3) 2 (6.9) 0

Tomato 4 (16.0) 3 (5.0) 3 (10.3) 0

Cocoa 4 (16.0) 5 (8.3) 4 (13.8) 2 (13.3)

aValues are expressed as No. (%).

atrics. The results of studies conducted on Iranian adults
are sporadically consistent with the findings of our study.
Perhaps the most common causes of different results are
different age groups, underlying allergic conditions, and
different cultural habits in various geographic areas. In a
study by Farrokhi et al. (18), peanut, walnut, and tomato
were the most common food allergens, as well as House
dust mites, Salsola kali and Palm pollen the most common
aeroallergens. The common finding in our study and that
of Farrokhi et al.’s was walnut as one of the most common
food allergens as well as Salsola kali and trees as the most
common aeroallergens. Due to the similarity of profilin
protein in fruits (grape, melon, etc.) and vegetables with
plant proteins found in weed (Salsola kali) and Trees, sensi-
tization to aeroallergens such as Salsola kali and Trees can
indirectly explain the etiology of some allergic manifesta-

tions in children including oral allergy syndrome and ur-
ticaria. No positive sensitivity to dogs or cats in our study
was found, but the results of studies in Western countries
have shown a high prevalence of these allergens which can
be due to the cultural difference and the greater contact of
children in these areas with pets (20-22). Different preva-
lence of a food allergy can be due to different diet habits
in various ethnic groups. For instance, although peanut al-
lergy is one of the common food allergens in western coun-
tries, its prevalence was low in the current study and other
Iranian studies (17-19). Nonetheless, there was a higher
allergic sensitization to sesame and walnut compared to
western countries which increased significantly with age
(2, 23-25). The relationship between the age and prevalence
of sensitization to different allergens was one of the inter-
esting findings in our study. It showed that in children
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Table 2. The Distribution of Positive Aeroallergens, Contact Allergens and Insect Sting Allergens Based on Skin Prick Test in Iranian Pediatric Patients with Acute Urticaria
Based on Age Groupa

Skin Allergy Test (Prick) Allergens Age Groups, y

< 2 (N = 25) 2 ≤ Age < 7 (N = 60) 7 ≤ Age < 12 (N = 29) 12 ≤ (N = 15)

Aeroallergens

Ash 0 13 (21.6) 11 (37.9) 5 (33.3)

Trees 2 (8.0) 17 (28.3) 16 (55.2) 7 (46.7)

Grass 1 (4.0) 9 (15.0) 10 (34.5) 5 (33.3)

Salsola kali 0 13 (21.7) 11 (37.9) 5 (33.3)

Chenopodiaceae plant 0 12 (20.0) 10 (34.5) 5 (33.3)

Farina mites 9 (36.0) 15 (25.0) 13 (44.8) 6 (40.0)

Pteronyssinus mite 8 (32.0) 8 (13.3) 4 (13.8) 3 (20.0)

Alternaria 0 1 (1.7) 0 0

Aspergillus 0 0 0 0

Feather 0 0 1 (3.4) 0

Cat 0 0 0 0

Dog 0 0 0 0

Contact allergens

Silk textiles 0 0 0 0

Wool 0 0 0 0

Latex 0 0 0 0

Insect sting allergens

Cockroach 0 1 (1.7) 1 (3.4) 0

Honeybee 0 0 0 0

Yellow bee 0 0 0 0

Wasp 0 0 0 0

Bumble bee 0 0 0 0

Fly 0 0 0 0

aValues are expressed as No. (%).

with urticaria, the prevalence of allergies to cow’s milk,
beef and lamb is higher in children under 5 years and de-
creases with growing age. It can be explained with bet-
ter immune development and tolerance induction. This
is consistent with studies in other countries and western
societies (26). On the other hand, it was found that the
prevalence of aeroallergens includingChenopodiaceae, Sal-
sola kali, grass, Ash, and trees are increased in older ages,
which could be attributed to increased contact with these
allergens with age. Moreover, the prevalence of allergies to
pepper and sesame increases with age.

In our study, like majority of Iranian studies, the preva-
lence of male gender was higher among the subjects with
urticaria. The male to female ratio was 1.2, and this ra-
tio has been reported differently between 1.1 and 1.65 in
other Iranian studies (15, 16, 18, 19); however, non-Iranian

studies often showed that the prevalence of pediatric ur-
ticaria was greater in females than males (3). Interestingly,
a meaningful relationship was found between female gen-
der and allergies to mites and banana as well as between
male gender and allergies to orange in our study. It seems
that these are often random findings of studies, and no
claims can be made regarding the relationship between
gender and acute urticaria based on the size of the sample
and the type of study performed. To the best of our knowl-
edge, this is the first Iranian study to investigate pediatric
acute urticaria. The findings of this study are important
because the causes of acute urticaria in children are differ-
ent from adults and those of chronic urticarial (27-29). The
Identification of the common causes of urticaria can help
physicians improve management of children with acute
urticaria. In addition, as Shin and Lee in 2017 (11) pointed
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out, population-based studies that address the causes of
acute pediatric urticaria are very limited, and so our study
was an attempt to provide further data in this area. Fur-
thermore, our study is among the few studies that have in-
vestigated specifically the relationship between allergens
and acute urticaria.

The skin tests like SPT, are the primary tools to diagnose
Ig E-mediated diseases (30). Acute urticaria is often medi-
ated by Ig E (31). In this disease, the SPT shows sensitivity
to allergens. In the case of food allergy, confirmation of
the correlation between sensitivity to the allergen (found
in SPT) and induction of the urticaria, needs to get a history
from the patient. If the skin sensitivity was shown with SPT,
the culprit food should be removed from the patient’s diet.
By doing so, the clinical symptoms of the patient should be
improved. Reoccurring signs of allergy, like acute urticaria
with retaking the culprit food, proves the diagnosis (32).

Our study examined only the sensitivity to common
food allergens and overviewed sensitivity to common al-
lergens in Iranian children. For each patient, if the SPT was
relevant to history, the elimination regimen and oral food
challenge had to be done. It was a limitation of our study,
not performing food challenges.

As for aeroallergens, although pollens can induce ur-
ticaria in children through contact (31), to prove the rel-
evance between allergic sensitivity and induction of ur-
ticaria by that, to review the patient’s history, the season
that disease occurs and the study of associated respiratory
diseases such as allergic rhinitis and asthma is needed

In addition to allergens, other causes of acute urticaria
including infections (bacterial, viral and parasitic), medi-
cations especially nonsteroidal anti-inflammatory drugs,
insect bite and transfusion side effects in their daily prac-
tice should be considered (11, 33, 34). In the current study,
children with a history of infection or drug consumption
were excluded. Despite the fact that in the present study
that reviewed all data collected from patients, who met the
inclusion criteria, in 5 years, it seems that there is a need for
further studies with larger sample size.

5.1. Conclusions

According to the results of this study, the most com-
mon food allergens in Iranian pediatric patients with acute
urticaria appear to be pepper, egg white, walnuts and egg
yolk. The prevalence of food allergy due to, cow milk, beef,
lamb, egg white and yolk decrease as child ages whereas
nuts and pepper become the common allergens.
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