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ABSTRACT
Introduction: Allergic rhinitis is the most common form of non-infectious rhinitis
worldwide affecting as many as 40% of children. Among fungi, Alternaria alternate (AA) is one
of the more frequently responsible for sensitization but its association with allergic rhinitis is
still controversial.
The aim of this study was to determine the prevalence and clinical significance of
sensitization to Alternaria alternate in children with newly diagnosed allergic rhinitis.
Materials and methods: In this observational cross-sectional study 171 children with
newly diagnosed allergic rhinitis were recruited and 52 of them, sensitized to AA were
evaluated. The diagnosis of allergic rhinitis was based on detailed medical history, physical
examination, and the presence of clinically relevant sensitization by skin prick – test. Allergic
rhinitis was classified and asthma co - morbidity was assessed. Results: Out of 171 children
with newly diagnosed allergic rhinitis, 52 (30.41%) were sensitized to AA. Monosensitiza to
AA were 17.31% and 82.69% were polysensitized. Asthma was diagnosed in 22 (42.31%).
Among monosensitized children only one had rhinitis without asthma.
Conclusion: The presented study demonstrated that Alternaria sensitization was high
among children with newly diagnosed allergic rhinitis. Most of the children were
polysensitized. More studies are needed to identify the link between Alternaria sensitization and
allergic rhinitis in children.
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Introduction
Allergic rhinitis is the most common form of non-infectious rhinitis worldwide affecting as
many as 40% of children. Epidemiologic studies show that the prevalence of AR continues to
increase worldwide [13]. About 80% of patients with allergic rhinitis (AR) develop symptoms
before 20 years of age [16]. Although boys are more likely than girls to have AR this tendency
reverses at puberty [4]. Early and in time diagnosis might minimize the likelihood of progression of
the disease to asthma especially in children [11].
Allergic rhinitis (AR) is Ig-E inflammatory disease of the nasal membrane as a result of
contact with aeroallergens. Bousquet et al. found a global rate of sensitization to inhalant allergens
68.2% [5]. To identify clinically relevant sensitization is of great importance for the management of
the disease.
Exposure and sensitization to moulds, especially to Alternaria alternata has been recognized
to be a risk factor фор asthma, including severe asthma [6,19]. In the second National Health and
Nutrition Examination Survey, the prevalence of allergic rhinitis was significantly associated with
skin reactivity to AA[8]. Allergic sensitization to Alternaria has been related to asthma in various
studies, but its association with allergic rhinitis is still controversial.
The aim of this study was to determine the prevalence and clinical significance of
sensitization to Alternaria alternate in children with newly diagnosed allergic rhinitis.
Materials and methods
In this observational cross-sectional study 171 children with newly diagnosed allergic rhinitis
were recruited and 52 of them, sensitized to AA were evaluated. The study was conducted in the
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Allergy Union of University Hospital “Sv. Georgi” - Plovdiv, Bulgaria. The children were referred
either by their general practitioners or by their parents who had allergy concerns and a routine
checkup was followed. The diagnosis of allergic rhinitis was based on detailed medical history,
physical examination, and the presence of clinically relevant sensitization.
The presence of sensitization was assessed by skin–prick test, performed by the European
Academy of Allergology and Clinical Immunology [3,7,9]. Fourteen aeroallergens were tested
using commercial allergen extracts Alyostal Prick 100IR - IC/ml (Stallergens, France) / (tabl.1).
Aeroallergens:
Table 1
Dermatophagoides pteronyssinus
Dermatophagoides farina
Cat
Dog
Cockroach
Alternariа
Penicillum mix
Aspergillus mix
Cladosporium
5 grasses (Doctylis glomerata, Lolium perenne, Phleum pretense, Anthoxanthum odoratum,
Poa protensis)
4 cereals (Avena sativa, Triticum vulgare, Zea mays, Hordeum vulgare)
Fagaceae
Betulaceae
Salicaceae
Ambrosia elatior
Patients were tested on the volar surface of the forearm with the distance between tests at least
2 cm to avoid cross-contamination. 1 mm prick lancets (Stallerpoint®) were used. Histamine
hydrochloride 10mg/ml was used as a positive control and glycerol buffer diluents of the allergen
preparations, used as a negative control. A skin prick test was considered positive when the wheal
diameter was 3 mm larger than that produced by the negative control after 15 minutes.
Allergic rhinitis in sensitized to Alternaria children was classified according to ARIA
classification as intermittent or persistent (mild; moderate/severe). Asthma co - morbidity was
assessed.
Statistical analysis.
Statistical analysis was conducted using IBM SPSS Statistics 20 software (Chicago, IL,
USA). Data was expressed as mean with standard deviation (SD).
Results.
Allergic rhinitis was diagnosed in 171 children. Characteristics of children are presented in
table 2. Out of 171 children with newly diagnosed allergic rhinitis, 52 (30.41%) were sensitized to
AA. Demographic characteristics are presented on table 3. Out of 52 children, sensitized to AA, 9
(17.31%) were monosensitized and 43 (82.69%) were polysensitized. Allergic rhinitis was
classified on the base of ARIA classification The distribution of children is presented on table 4.
Out of 52 children with allergic rhinitis, sensitized to AA, asthma was diagnosed in
22 (42.31%) [6 boys (51.62%)]. Among monosensitized to AA children – nine, eight were with
asthma.
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General characteristics of the children. (“∗” - number of sensitizations
Table 2
are higher than number of patients because of polysensitization in
some of them)
Total (n = 171)
Gender: male; (%)
108; (63.16 %)
Mean ± SD age (years)
9. 18 ± 3.97
Sensitization:
Monosensitized
91 (53. 22%)
Polysensitized
80 (46. 78%)
Sensitization to:
House dust mite (HDM)
82 (47.95%)
Alternaria
52 (26.90%)
Aspergillus mix
21 (12.28%)
Penicillum mix
25 (14.62%)
Cladosporium
10 (5, 85%)
5 Grasses
60 (35.09%)
4 Cereals
58 (33.92%)
Fagaceae
10 (5.85%)
Betulaceae
10 (5.85%)
Salicaceae
5 (2.92%)
Cat
11 (6.43%)
Dog
4 (2.33%)
Cockroach
11 (6.43%)
overall sensitizations∗ – 359
Characteristics of children, sensitized to Alternaria
Gender: boys; n (%)
Girls
Mean ± SD age (years) [range]
Boys
Girls
Sensitization:
Monosensitized
Polysensitized
Distribution of children on the base of ARIA classification.
mild
moderate/severe
9 (17.31%)
7 (13.46%)
Intermittent
3 (5.77%)
33 (63.46%)
Persistent
12 (23.08%)
40 (76.92%)
Total

Table 3
Total (n = 52)
31 (59.62 %)
21 (40.38%0
4 -17
9.35: SD 4.12
10.48; SD 3.86
9 (17.31%)
43 (82.69%)
Table 4
Total
16 (30.77%)
36 (69.23%)
52 (100%)

Discussion
Alternaria alternata is a common saprophyte with worldwide distribution. Alternaria is
perhaps the most potent allergenic fungus and has been incriminated in severe asthma and
lifethreatening events [12]. It is the third or fourth most common mold spore found in dust from
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dwellings in both North America and Europe. Alternaria spores may range from 12 to 150 μm in
diameter. Despite the relatively large size, spore dispersal may be for hundreds of miles from the
source. Although these mold spores are found in the air throughout the year, in Bulgaria peak levels
usually are in the late summer.
Sensitization to AA allergen ranges between 3% and 30% in European countries. Several
studies showed that allergic rhinitis is more frequent in the areas of high Alternaria concentration
[2, 10]. In our study AA sensitization was found in 30.41% of children with newly diagnosed
allergic rhinitis. It was the third sensitization in frequency after mites and grass pollen. Yet our
study is only cross – sectional, so conduction of epidemiological studies will explore the prevalence
of Alternaria sensitization among children.
We found a male preponderance of Alternaria sensitivity. This results could be explain with
the predominance of allergic rhinitis in boys and higher prevalence of atopic sensitization among
them[11].
Another important finding in our study was that allergic rhinitis in sensitized to AA children
was persistent (69.23%) rather than intermittent (30.77%). Most children were classified as having
moderate/severe allergic rhinitis (76.92%). Bousquet demonstrated that intermittent allergic rhinitis
predominates [15]. But allergic rhinitis is often underdiagnosed and most patients seek for medical
advice only when symptoms affect their quality of life [12, 17]. So all children included in the
study were with newly diagnosed allergic rhinitis. The severity of allergic rhinitis could be the
reason to refer children to allergy center. In one study no significant relation between sensitization
to Alternaria and severity of allergic rhinitis was found [1]. However seasonal peak of asthma
admissions occurs when ambient air counts of moulds are high. Because of the unity of the airway,
it seems sensible that a relation with the severity should exist. Further studies with large number of
patients are necessary to be done.
In our study most children with Alternaria sensitization were polysensitized ( 82.69%). We
confirmed results from other authors [10]. It put the question about clinical significance of AA
sensitization in children with allergic rhinitis. In study of Randriamanantary Alternaria sensitization
was found to be associated with allergic rhinitis in the absence of asthma [14]. In our study 22
(42.31%) of AA sensitized children with allergic rhinitis had asthma in agreement with other
studies [18-21]. Out of 9 monosensitized children, 8 had asthma. Alternaria spores are among the
largest spores and may induce sensitization on upper and lower airways. The reason for
involvement of the entire union airway should be explore in a large population study. On the other
hand sensitization to AA among polisensitized was relevant. It put the question about the clinical
relevance of Alternaria as a causative allergen or a risk factor for another sensitization.
The limitations of the study were: (i) almost all patients lived around or in the second largest
city in Bulgaria - Plovdiv. Plovdiv is situated in the south part of the country, on the border of the
Continental Mediterranean climate zone which determines the distribution and relevance of
allergens; (ii) only children, consulted by allergists were included; (iii) the number of patients was
limited.
Conclusion
The presented study demonstrated that Alternaria sensitization was high among children with
newly diagnosed allergic rhinitis. Most of the children were polysensitized. More studies are needed
to identify the link between Alternaria sensitization and allergic rhinitis in children.
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