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Abstract

Background. Atopy is defined as the genetic propensity to develop immunoglobulin E antibody in
response to exposure to allergens and may be assessed by skin prick test (SPT).

Aim. The aim of this study was to investigate the pattern of sensitization to aero-allergens with SPT
among asthmatic children in Mashhad (North east of IRAN).

Material and Methods. The study population consist of 133 (83 boys, 50 girls). The age of the patients
ranged between 3-14 years (Mean 7.84 ± 3.06). Asthmatic children assessed by skin prick test with 9
common regional aero-allergen (pollens, house dust, feathers, cockroach). The study was conducted
between January 2008 and December 2009.

Results. Among 133 patients with asthma 84 (63.2%) had positive SPT to at least one of the aero-
allergens. Allergy to pollens was the most prevalent sensitizing (57.1%), followed by allergy to house
dust mite, feathers, and cockroach (19.5% , 9% , 6% ) respectively.

Conclusion. Our result confirmed that pollens are the main sensitizing aero-allergens among patients
with asthma in Mashhad. Among pollens the highest positive rate belonged to weeds.

Introduction

Asthma is one of the most common chronic dis-
eases among children. It was hypothesized that atopy is
the strong background predisposing to asthma. Asthma
and atopy are related conditions caused by a complex
interaction of genetic factors and environmental influ-
ences.

One of the most important environmental factors
is aeroallergens. Aeroallergens are air-born particles
induce allergic reactions in sensitized subjects and can
cause respiratory allergy. Sensitization to either indoor
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(dust mites, cockroaches, pets, molds) or outdoor
(pollens, molds) allergens is a major contributor to both
chronic airway inflammation and acute asthmatic symp-
toms and should be considered when evaluating chil-
dren or adolescents with asthma.

For diagnosis of a allergic disorders besides his-
tory and physical examination many in vivo and in vitro
laboratory tests are used. Skin prick test is an easily
performed and valuable test in children.

The aim of this study was to evaluate the preva-
lence of aeroallergens identifiable by skin prick test in
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children suffering from asthma.

Material and Methods
Skin prick test with nine aeroallergens was per-

formed on one hundred thirty three asthmatic children
aged 3-14 years (mean 7.84 ± 3.06) attending the
pediatric allergy clinic of Dr. Sheikh Children Hospital in
Mashhad (Northeast of Iran). The nine allergens in-
cluded: pollens [Tree (Ashe, Tree mixture), Grass mix,
Weed (Russian thistle, chenopodiacea)], mites
(Dermatophagoides pteronyssinus, Dermatophagoides
Farine), feathers mixture, and cockroach.

Asthma was diagnosed in children under 5 years
according Asthma Predictive Index and asthma was
diagnosed in children > 5 years according clinical mani-
festation and pulmonary function test.

We performed all SPTs according to standard
procedures, using purified allergen extracts. Positive
and negative controls were histamine (10 mg/ml) and
normal saline, respectively. The allergenic extract was
placed on the volar surface of forearm and introduced
into the epidermis by a disposable hypodermic needle.
The results were measured 15 minutes after application.
Data were excluded if the saline control was larger than
3 mm and the histamin control less than 3 mm. A reaction
was deemed positive if the resulting wheal was at least
3 mm by 3 mm. Measuring the largest diameter and the
diameter perpendicular to it, if  there were any wheal with
the negative control, a test will had to be at least three
millimeters larger than the negative control in both
diameters to be deemed positive.

Children were considered to be atopic if they had
at least one skin test result. Any patient history of other
allergic disease, such as allergic rhinitis, atopic derma-
titis and any family history of allergic disease was also
recorded.

Results
Out of 133 children with asthma 84 (63.2%) had

positive SPT to at least one of the aeroallergens. 31.6%
of patients with positive tests were in age group 6-10
year and 16.5% were older than 10 years. Only 6% were
found in age group 3-5 years (Table 1).

Patient were presented with intermittent asthma,
mild persistent asthma, moderate persistent asthma
and sever persistent asthma in 2.3% , 35.3%, 56.4% and
6%, respectively. More than 50% of the children had

allergic diseases other than asthma, the most common
were allergic rhinitis (44.4%) and atopic dermatitis (10.5
%). Frequency of positive family history of atopy in
patients was 54.1%.

The prevalence rates for allergen group were:
Pollens (57.1%), mites (19.5%), feathers mixture (9%)
and cockroach (6%) (Table 2). Pollens were the most
common aeroallergens among patients with asthma in
Mashhad. Among pollens the highest positive rate be-

Table 1: Association between SPT with age group.

Table 2: Frequency of positive skin prick test among children
with asthma in Mashhad.

longed to weeds (53.4%). Among weeds the highest
positive rate belonged to Russian thistle (salsola kali).

The second common pollens were trees (24.8 %)
among which Ashe was the most common. The third
common pollen was grass (14.3 %). Among our patients
22.6% had monosensitisation and 18% had allergy to
four or more allergens on SPT.

There was no significant difference between gen-
der and skin test positivity (p =0.723). We found statis-
tically significant direct correlation between age and skin
test positivity (p = 0.003). Among our patients, mite was
found as the second most frequent allergen after pollens.

Out of 133 children with asthma, 59 patients had
allergic rhinitis and all had positive SPT. 1 4 patients had
atopic dermatitis but only 1 (7.1%) patient had negative
SPT.This indicates a close relationship between a posi-
tive SPT with other allergic disease.

Out of 133 children with asthma, 72 (54.1%)
patients had a family history of allergic disease among
whom 53 had positive SPT that showed significant
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correlation between SPT positivity and positive family
history.

Discussion
The role of the environment in the pathogenesis of

asthma has become increasingly obvious as the evi-
dence for regional variation in the prevalence of allergic
disease has accumulated [1-5]. Although an increasing
number of gene loci have been linked to asthma and
atopy [6], genetic factors alone cannot explain the marked
differences in the prevalence of allergic disease in
population-base studies.

Among the proposed environmental factors re-
lated to asthma pathogenesis, allergen sensitization
has been most widely implicated in susceptible individu-
als.

This study demonstrated that aeroallergen
sensitization was found in more than 50% of children
with asthma referred to Allergy Clinic in Mashhad.

The most frequent aeroallergen detected by SPT
was pollens (57.1%). The rates of sensitization to mites
and feathers and cockroach were (26%, 9%, and 6%),
respectively. Among pollens, weeds had the highest
rate of sensitization, among which Russian thistle (salsola
kali) was the most common. Considering dry climate and
regional herbal geography of Mashhad this results were
expected.

In previous study conducted in Iran (Shiraz [7] and
Tehran and Karaj [8]), prevalence pattern of different
types of pollens (weed, grass, trees) was the same as in
our study. In southwest Germany, grass pollens were
found to be the major allergens by skin test reactivity [9].
In Portugal the most representative aeroallergen
sensitization was grass mixture (44.9%).

The highest pollens count in this region could
explain the early sensitization even in young children
[10]. In Ankara, grass pollens were found to be the major
allergens, by skin test reactivity comparing to Seoul
which weeds and trees were found as the major outdoor
allergens.

Herbal geography, climate and temperature are
responsible for the variation [11]. In Mediterranean coast
of southeastern Spain, weeds (salasola kali and
chenopodium) were frequent causes of respiratory al-
lergy [12]. In most desert environment (for example
Kuwait), pollens may be important sensitizing allergens
in patients. In Kuwait, pollens (87.1%) were found to be
the major allergens. The most prevalent sensitizing

pollens were from chenopodiace (70.7%)  [13]. In Saudi
Arabia, SPT data revealed higher degree of sensitization
to weeds pollen [14].

In contrast, in many humid countries dust mites
were the most important cause of sensitization in asth-
matic children, because mites tend to require high hu-
midity to thrive [15,16]. In Hong Kong, HDM was the most
common sensitizing aeroallergen house dust mite (HDM)
(81.9 %) in asthmatic children. In addition, HDM was
reported to have the highest rate of sensitization among
patients with asthma in Chicago [17], United Kingdom
[18], Istanbul [19], Thailand [20], and Malaysia [21].

Conclusion
In childhood bronchial asthma, the allergic com-

ponent is the major factor leading to bronchoconstriction.
The result of the present studies indicates that pollens
play an important role in childhood asthma in Mashhad
and sensitivity to outdoor allergens is more prevalent
than sensitivity to indoor allergens.

Our work showed the importance of weeds; especially
Russian thistle families, in Mashhad. This was expected
based on herbal geography and climate. Salsola kali in
various regions of Iran can be found most likely due to
high soil nitrate, which is also true for Mashhad. There is
a need for further studies to define the role of other
allergens in Iran.

Acknowledgment
This project was supported by a grant from the

Vice Chancellor of Research, Mashhad University of
Medical Sciences. We would like to thank Dr. Ramin
Sadeghi for editing the paper.

Refrences
1. Selcuk ZT, Demir AU, Tabakoglu E, Caglar T. Prevalence of
asthma and allergic diseases in primary school children in
Edirne, Turkey, two surveys 10 years apart. Pediatr Allergy
Immunol. 2010 Mar 19. PMID:20337965.

2. Beasley R, Crane J, Lai CK, Pearce N. Prevalence and
etiology of asthma. J Allergy Clin Immunol. 2000;105(2 Pt
2):S466-72. doi:10.1016/S0091-6749(00)90044-7
PMID:10669525.

3. Sánchez-Lerma B, Morales-Chirivella FJ, Peñuelas I, Blanco
Guerra C, Mesa Lugo F, Aguinaga-Ontoso I, Guillén-Grima F.



298

Clinical Science

http://www.mjms.ukim.edu.mk

High prevalence of asthma and allergic diseases in children
aged 6 and 7 years from the Canary Islands: the International
Study of Asthma and Allergies in Childhood. J Investig Allergol
Clin Immunol. 2009;19(5):383-90. PMID:19862938.

4. Celedón JC, Soto-Quiros ME, Silverman EK, Hanson L,
Weiss ST. Risk factors for childhood asthma in Costa Rica.
Chest. 2001;120(3):785-90. doi:10.1378/chest.120.3.785
PMID:11555510.

5. Liao MF, Liao MN, Lin SN, Chen JY, Huang JL. ISAAC Preva-
lence of allergic diseases of schoolchildren in central taiwan.
From surveys 5 years apart. J Asthma. 2009;46(6):541-5.
doi:10.1080/02770900902795546 PMID:19657892.

6. Pinto LA, Depner M, Klopp N, Illig T, Vogelberg C, von Mutius
E, Kabesch M. MMP-9 gene variants increase the risk for non-
atopic asthma in children. Respir Res. 2010;11:23. doi:10.1186/
1465-9921-11-23 PMID:20181264.

7. Kashef S, Kashef MA, Eghtedari F. Prevalence of
aeroallergens in allergic rhinitis in shiraz. Iran J Allergy Asthma
Immunol. 2003;2(4):185-8. PMID:17301378.

8. Movahedi   M, Moin  M, Farhoudi  A. A comparison between
diagnostic clinical tests and herbal geography in allergic pa-
tients in Tehran and Karaj cities. Iran J Allergy Asthma Immunol.
2000;1(1):29-31

9. Kuehr J, Frischer T, Karmaus W, Meinert R, Barth R,
Herrmann-Kunz E, Forster J, Urbanek R. Early childhood risk
factors for sensitization at school age. J Allergy Clin Immunol.
1992;90(3 Pt 1):358-63. doi:10.1016/S0091-6749(05)80015-
6 PMID:1527318.

10. Loureiro G, Rabaça MA, Blanco B, Andrade S, Chieira C,
Pereira C. Aeroallergens sensitization in an allergic paediatric
population of Cova da Beira, Portugal. Allergol Immunopathol
(Madr). 2005;33(4):192-8. doi:10.1157/13077742
PMID:16045856.

11. Sener O, Kim YK, Ceylan S, Ozanguc N, Yoo TJ. Com-
parison of skin tests to aeroallergens in Ankara and Seoul. J
Investig Allergol Clin Immunol. 2003;13(3):202-8.
PMID:14635471.

12. Ferrer A, Larramendi CH, Huertas AJ, Pagán JA, Andreu
C, García-Abujeta JL, López-Matas MA, Carnés J. Allergenic

differences among pollens of three Salsola species. Int Arch
Allergy Immunol. 2010;151(3):199-206. doi:10.1159/
000242357 PMID:19786800.

13. Ezeamuzie CI, Thomson MS, Al-Ali S, Dowaisan A, Khan
M, Hijazi Z. Asthma in the desert: spectrum of the sensitizing
aeroallergens. Allergy. 2000;55(2):157-62. doi:10.1034/
j.1398-9995.2000.00375.x PMID:10726730.

14. Hasnain SM, Abdulrahman Al-F, Mohammad Osman Gad-
El-Rab. Prevalence and sensitization to weed pollen in Saudi
Arabia. World Allergy Organization Journal: Nov 2007;3:596.

15. Sporik R, Holgate ST, Platts-Mills TA, Cogswell JJ. Expo-
sure to house-dust mite allergen (Der p I) and the develop-
ment of asthma in childhood. A prospective study. N Engl J
Med. 1990;323(8):502-7. PMID:2377175.

16. Ontiveros CR, lopez SM, Cerino JR. Aeroallergens de-
tected by skin prick test in children with respiratory allergy
(asthma and rhinitis) from the south of Mexico city. Alergia
Immunol Pediatr. 1995;4:112–116.

17. Kang BC, Johnson J, Veres-Thorner C. Atopic profile of
inner-city asthma with a comparative analysis on the cock-
roach-sensitive and ragweed-sensitive subgroups. J Allergy
Clin Immunol. 1993;92(6):802-11. doi:10.1016/0091-
6749(93)90057-M PMID:8258614.

18. Dean T, Venter C, Pereira B, Arshad SH, Grundy J, Clay-
ton CB, Higgins B. Patterns of sensitization to food and
aeroallergens in the first 3 years of life. J Allergy Clin Immunol.
2007;120(5):1166-71. doi:10.1016/j.jaci.2007.06.042
PMID:17825888.

19. Akcakaya N, Cokugras H, Camcioglu Y, Ozdemir M. Skin
test hypersensitivity for childhood asthma in Istanbul during a
period of 16 years. Allergol Immunopathol (Madr).
2005;33(1):15-9. doi:10.1157/13070603 PMID:15777518.

20. Kongpanichkul A, Vichyanond P, Tuchinda M. Allergen skin
test reactivities among asthmatic Thai children. J Med Assoc
Thai. 1997;80(2):69-75. PMID:9078689.

21. Liam CK, Loo KL, Wong CM, Lim KH, Lee TC. Skin prick
test reactivity to common aeroallergens in asthmatic patients
with and without rhinitis. Respirology. 2002;7(4):345-50.
doi:10.1046/j.1440-1843.2002.00409.x PMID:12421243.


