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Abstract

Introduction: Chronic spontaneous urticaria (CSU) is a common skin allergic reaction with an unknown mechanism.
There is inadequate evidence to support the role of aeroallergen sensitization in CSU.

Aim: The present study was conducted to investigate the association between the aeroallergen sensitivity and CSU.
Material and methods: In this cross-sectional study, 91 patients with CSU were recruited. Information on demo-
graphic characteristics was collected. The skin prick test (SPT) for most prevalent aeroallergens and pulmonary func-
tion test (PFT) were performed and the results were clinically matched to investigate the allergic rhinitis (AR) and
asthma. Total serum immunoglobulin E (IgE) concentration was analysed in the subjects for the presence of atopy.
Results: Ninety one patients (75 of them were females) were enrolled in the study (with a mean age of 36.90 +12.93
years). SPT result was positive in 75 (82.4%) subjects. Weeds (67 cases, 73.6%), trees (61 cases, 67%), and dust mites
(55 cases, 60.4%) were the most common pollens in the positive SPT samples. Thirty-seven (40.7%) of the patients
had allergic rhinitis. There was a statistically significant association between the presence of AR and positive SPT
result (p = 0.002). Eight patients had allergic asthma and 45 (49.4%) of the patients had a total serum IgE level of
more than 100 IU/ml.

Conclusions: Our results indicated a clear association between the presence of aeroallergen sensitivity and develop-

ment of CSU. AR exists as a co-morbidity of CSU.
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Introduction

Urticaria or hives is a common skin reaction charac-
terized by the three typical features including the central
swelling (wheal) usually surrounded by the erythema, pru-
ritus and a time course of 30 min to 24 h when the skin
returns to the previous normal form without any sequela.
Chronic urticaria (CU) is defined as the existence of recur-
rent urticaria, angioedema, or both of them on most days
of the week, lasting for 6 weeks or longer affecting 0.5-1%
of the population [1]. CU is more common in the adults than
children with a female to male ratio of 2 : 1 and it ordinar-
ily affects the people in the third to fifth decades of their
life [1, 2]. About 20% of the patients with CU have physical
reproducible triggers such as vibration, water, prolonged

pressure, cold, heat, and exercise classifying as the physi-
cal urticaria. Remaining patients (80%) are classified as the
cases with chronic idiopathic urticaria (CIU) that except the
subgroup of chronic autoimmune urticaria have no definite
identified allergic cause or contributing factor and they are
known as the patients with chronic spontaneous urticaria
(CSU) [2, 3]. Although there are several theories about the
pathogenesis and aetiology of CSU, there is no established
theory yet, and aetiology of CSU cannot be identified in
most cases [2-4]. Among different possible causes for devel-
opment of CSU (e.g,, autoimmunity, serum plasma factors,
defects in the skin mast cells and/or basophils, infectious
agents, foods or food additives, and medication), atopy and
sensitivity to inhalant allergens (aeroallergens) triggering
the allergic reactions such as allergic rhinitis (AR) or asthma
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have attracted a great deal of attention [5-8]. Patients ex-
periencing food or drug IgE-mediated reactions frequently
demonstrate the urticarial reactions; on the other hand,
frequency of the hives in the patients with CSU fluctuates
over days and seasons. This highlights the need for studying
the possible association and role of atopy and aeroallergens
in development of CSU. Caliskaner et al., in a study, found
a higher ratio of skin prick test (SPT) reactivity to house dust
mites in the patients with CU than the healthy controls but
this ratio was not statistically significant [7]. Refaat et al.
concluded that the sensitivity to mites and aeroallergens
should be considered as a probable cause for formation of
CSU [8]. However, there are limited studies in this context
and there is inadequate evidence to support the role of
atopy in development of CSU.

Aim
Therefore, the present study was conducted to investi-

gate the association and existence between the presence of
atopy and aeroallergen sensitivity and presentation of CSU.

Material and methods

Ninety-one patients with CSA were recruited in this
study from 138 patients with CU referred to the Imam
Reza Outpatient Clinic, Shiraz, Iran from September 2018
to January 2020. A specific questionnaire was completed
and recorded for the patients to collect the information
on the demographic characteristics, medication history, al-
lergic disease history (asthma, AR, atopic dermatitis, ana-
phylaxis, angioedema, etc.), triggers of hives, and duration
of the disease. Diagnosis of AR was made if there were
both positive SPT result and history of rhinitis symptoms
in exposure to different pollens. Patients with a vague his-
tory were followed up over different seasons and times to
investigate the symptoms after exposure. Asthma diagno-
sis was confirmed by the pulmonary function test (PFT).

Inclusion criteria

Patients (aged > 12 years old) who met the CU diag-
nostic criteria according to the allergy and immunology
specialists were recruited in this study, those with the
history of CU and/or angioedema presenting the symp-
toms on most days of the week, over at least 6 weeks
were also included. Informed written consent was ob-
tained from each subject.

Exclusion criteria

Patients with one or more of the following criteria
were excluded from the study: chronic inducible physi-
cal urticaria, hereditary/acquired angioedema, urticarial
vasculitis, pregnancy, anaphylaxis, drug reactions, IgE-
mediated food or drug allergy, chronic or systemic dis-
eases (such as cardiovascular, respiratory, renal, hepatic,
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haematological, thyroid, and other skin diseases or ma-
lignancy, etc.), and smokers.

Consumption of the nonsteroidal anti-inflammatory
drugs (NSAIDs) and alcohol, as CU triggers, was prohib-
ited throughout the study.

Interventions

SPT was performed using the outdoor and indoor aero-
allergen extracts (Greer Company, USA). According to the
most prevalent allergens in the country, tree mix, birch,
grass mix, weed mix, Russian thistle, alternaria, mould mix,
pets (cat and dog), and dust mites were selected for the
SPT. Awheal of at least 3 mm diameter and/or a flare of at
least 10 mm diameter were considered as a positive result.

The total serum IgE level was measured using the com-
mercial enzyme immunoassay and Igk of more than 100 IU/
mlwas considered as positive.

PFT was performed to investigate the asthma diagnosis.
A 15% or more decrease in the forced expiratory volume
at the end of first second (FEV,) after exercise or 12% and
more increase in it after salbutamol administration was di-
agnosed as asthma.

Ethics

The Ethics Committee of the Shiraz University of
Medical Sciences approved the protocol of the study by
number 1398.449.

Statistical analysis

Data were analysed using the SPSS software (SPSS,
version 19) and GraphPad software was used to draw the
charts. Data were expressed as frequency (percentage).
Qualitative variables were compared using the x? test.
A p-value of less than 0.05 was considered as statistically
significant.

Results

In this study, 91 patients were recruited based on
the aforementioned criteria. The mean age of them was
36.90 +12.93 years. Most of the subjects were female
(75 cases, 82.4%). Allergic diseases including AR, asthma, ec-
zema, and angioedema were more prevalent in the females
(Figure 1) however, the difference was not statistically sig-
nificant (p > 0.05). AR (48%) and angioedema (22.7%) were
the most prevalent co-morbid allergic diseases.

SPT was positive for the aeroallergens in 75 (82.4%)
of the patients. However, 24 (26.4%) of them were posi-
tive in their skin test for each of the six allergens men-
tioned in the study (Figure 2), and in general, the skin test
was positive for more than two allergens in 72 (79.1%) of
the patients. The highest prevalence of sensitization to
the aeroallergens in SPT was shown for the weeds (67
cases, 73.6%), trees (61 cases, 67%), dust mites (55 cases,
60.4%), moulds (50 cases, 54.9%), pets (47 cases, 51.6%),
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Figure 1. Detection of allergic rhinitis (A), asthma (B), eczema (C) and angioedema (D) in 91 patients with chronic spon-

taneous urticaria by sex

and grass (41 cases, 45.1%). All the patients with asthma
had positive SPT as well as AR.

Among 75 patients with positive SPT, only 36 (48.0%)
of them had AR symptoms after exposure to seasonal
or indoor aeroallergens and met the diagnostic criteria
of AR. On the other hand, AR was positive in 37 (40.7%)
of the patients meaning that 1 patient had a history of
AR with a negative SPT result. There was a statistically
significant relationship between the presence of AR and
positive SPT result (p < 0.05) (Table 1). Forty-five (49.4%)
patients had a total serum IgE level of more than 100
IlU/mlamong which 6 patients had negative SPT. Table 1
shows the association between the various kinds of al-
lergic disease and SPT results.

All the patients received Fexofenadine as a Hl-anti-
histamine and Doxepin was used in 21 (23.1%) and 61
(67.0%) of the patients. Figure 3 shows the information
of other administered drugs.
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Discussion

CSU aetiology is still unknown. Recent researches
have mostly focused on the underlying immune mecha-
nisms, like mediators and mast cell activation pathways
[4]. Symptoms and severity of CSU fluctuate over days
and times; on the other hand, IgE-mediated aeroaller-
gen sensitization results in the mast cell activation after
exposure. Thus, the current study was performed to in-
vestigate the association between the aeroallergen sen-
sitization and development of CSU.

In our study, SPT was positive in more than 80% of
the patients indicating the sensitization to the aeroal-
lergens, while only 40% of the patients with CSU had
proven AR. The difference is due to the different nature
of sensitization and allergy. The association between the
positive SPT result and induction of the symptoms after
exposure is necessary to confirm the diagnosis of AR [9].
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Figure 2. Distribution of aeroallergen sensitization

Negative: 16 (17.6%)

One allergen: 3 (3.3%)

Two allergens: 10 (11.0%)

3-6 allergens: 62 (68.1%)

Our findings revealed that weeds, trees and mites
were the most prevalent aeroallergens in the positive
SPT result while only 48% of the patients with positive
SPT had clinically relevant AR. The pattern of sensitiza-
tion to the aeroallergens in our study is compatible with
previous findings reporting the weeds as the most preva-
lent aeroallergen in our country as a cause of AR [10, 11].
A high rate (80%) of the SPT sensitization observed in our
study among the patients with CSU has not been previ-
ously reported in the literature on normal population or
the patients with other allergic diseases, which can be
due to the unknown mechanism of CSU.

AR and CSU presentations result from the mast cell
activation and release of the mediators and cytokines;
although it seems that AR is IgE-mediated but CSU is not
at all [12]. There is limited evidence on the role of aeroal-
lergens in development of CSU. Caliskaner et al. found

Table 1. Detection of allergic rhinitis, asthma, eczema
and angioedema in ninety one patients with chronic
spontaneous urticaria

Variable SPT P-value*
Positive Negative

Allergic Positive 36 (48.0%) 1(6.3%) 0.002

rhinitis Negative 39 (52.0%) 15 (93.8%)

Asthma Positive 8(10.7%) 0 (0.0%) 0.171
Negative 67 (89.3%) 16 (100.0%)

Atopic Positive 1(1.3%) 0 (0.0%) 0.642

dermatitis '\ ooative 74 (98.7%) 16 (100.0%)

Urticarial Positive 17 (22.7%) 6 (37.5%) 0.215

angioedema "\ .oiive 58 (77.3%) 10 (62.5%)

¥’ test.
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a higher ratio of SPT reactivity to house dust mites in
patients with CU than the healthy controls but this ra-
tio was not statistically significant enough to show the
strong relation with CSU [7]. Refaat et al., in a study on
200 patients with CSU, concluded that sensitization of
the mites and aeroallergens should be considered as
a probable cause of development of CSU and they found
no associated allergic respiratory diseases after perform-
ing SPT [8]. The results of our study showed the mites
as the third most common allergen in CSU. This contra-
diction is due to the difference in the regional and cli-
mate situation as most parts of our country have dry and
warm weather that is not ideal for dust mites.

All the 8 patients with asthma in our study had posi-
tive SPT and all of them had AR meaning that they had
allergic asthma, which is in line with other studies show-
ing that seasonal exacerbation of allergic asthma can
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Figure 3. Percent of medicine concumption in participant
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trigger recurrent episodes of acute urticaria [13], but joint
autoimmune mechanism is the most likely cause of asth-
ma in CSU [14]. Almost all the patients with atopic der-
matitis (AD) had negative SPT at the same time, which
is compatible with non-Igk mediated pathophysiology of
AD and again autoimmune mechanism can be the cause
of this co-morbidity [14]. There was no statistically signifi-
cant relationship between the presence of asthma and
AD and the development of CSU.

Raciborski et al. reported the prevalence of angio-
edema of 3% of the patients with acute and chronic ur-
ticaria [15], but our findings revealed its prevalence of
22.7%, which is higher than the mentioned study. This
high rate may be caused by genetic or ethnicity-related
factors. Gao et al. indicated that a high serum IgE level
is associated with the disease severity as well as with
low sensitivity to antihistamine treatment of the patients
[16]. The prevalence of angioedema as a presentation of
CSU was reported by 22.7% in our study. This higher rate
compared to previous studies can be attributed to the
study population as in our study, just the patients with
CSU were included and those with other forms of CU and
different ethnicity were not included.

Administering a high dose of second-generation H1
antihistamines is considered as the first-line treatment
in CU. H2 antihistamines, cyclosporine and montelukast
are among some drugs used in the patients with antihis-
tamine-resistant CU. The medication record obtained in
our study is in line with treatment guidelines of CU [17].

There were some limitations in this study. Firstly, our re-
sults were not based on a comparison between the healthy
control group and the patient group, thus our results were
compared with the literature and data in normal population
to resolve this limitation. Secondly, this study was carried
out in one centre located in southwest of the country to
investigate the effect of pollens and aeroallergens. There-
fore, multicentre studies with a larger sample size are rec-
ommended with an exact pollination schedule. Our study
shows the association of atopy and aeroallergen sensitiza-
tion with CSU and no cause-and-effect relationship.

Conclusions

Our results indicated a clear association between the
presence of aeroallergen sensitivity and CSU. A high rate
of AR prevalence in our study introduces it as a co-mor-
bid condition in CSU. Allergy and IgE-mediated reactions
can exist in CSU.
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