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ABSTRACT

Atopy is a syndrome characterized by genetic tendency to develop allergic diseases, such as
asthma, allergic rhinitis and atopic dermatitis. The risk factors of atopic diseases can be
placed in two categories, namely host and environmental factors. The host factors of allergy
include genetics, race, gender, age... etc. The environmental factors include exposure to
environmental pollution and allergens. To define the distribution of atopic conditions (asthma,
allergic rhinitis and atopic dermatitis) according to age, residence and available skin prick
test. This cross-sectional study included (100) patients, representing research sample. It was
conducted in specialized allergy center in Kirkuk city during the period from first January
.2016 to the end of December 2016

All patients included in this study were referred from primary health centers, complaining
from signs and symptoms of atopic diseases. Depending on medical history and clinical
examinations, the sample was classified into (3) groups (asthma, allergic rhinitis and atopic
dermatitis). Skin prick test was used to identify patients allergy to house dust mite and pollen.
Regarding the distribution of samples according to residence, most patients (about 91%) were
from urban areas compared with (9%) of them were from rural areas. Also, it was found that
the frequency of atopic diseases decreases by age advancement. The frequency distribution of
asthma, allergic rhinitis and atopic dermatitis was 49%, 26% and 25%, respectively. The skin
test data revealed the frequency of 2 aeroallergen mite and pollen in all patients under study.

.Hence, 65% were sensitive to house dust mite, 26% to pollen and 9% to both mite and pollen
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In conclusion this study confirmed that most patients complaining from atopic disease were
from urban area. Also, the frequency of atopic diseases decreased by age advancement. The
most common atopic disease was asthma followed by allergic rhinitis and atopic dermatitis.

Most patients were sensitive to house dust mite.
Keywords Atopy, Aeroallergens, Skin Prick Test, Hypersensitivity.
DOI:http://dx.doi.org/10.32441/kjps.03.02.p12
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1.Introduction

The term “atopy” originates from the Greek word (atopos: without a place). In 1923, Coca
and Cooke has introduced this term to denote the lack of position in the medical classification.
Then, it has been used for classifying eczema, asthma and allergic rhinitis [1]. So, atopy refers
to the predisposition to create an excessive IgE immune reaction to otherwise safe
environmental materials [2]. People who suffer from atopy normally have one or more of
these diseases: atopic dermatitis, allergic rhinitis or allergic asthma. Also, they have a

predisposition to suffer allergic conjunctivitis, food allergies and eosinophilic esophagitis [3].
The hypersensitivity response to an allergen causes atopic reactions.

Atopic diseases demonstrate a strong genetic element. There is a study confirming that
the risk of developing atopic dermatitis (3%) or atopy in general (7%) "increases by a factor
of two with each first-degree family member already suffering from atopy" [4]. A strong
hereditary tendency exists toward atopic diseases, particularly on the motherly part, due to the
strong family evidence. Researchers have attempted to define the sensitive genes to atopy [5].
There is increasing occurrence of allergic diseases in both industrialized and non-
industrialized countries. The reason for this is undefined, but a widely believed assumption is
“hygiene hypothesis”. This suggests that the immune system is biased against the
development of atopic disease because of infections in childhood, and that allergy is the
consequence for the decrease, incidence of infection caused by improvement in sanitation and

health care services.

There are other factors contributing to the development of atopic diseases, a family
history is the strongest among them. Additionally, disease susceptibility is attributed to many
genes comprising those controlling the production of cytokine and levels of IgE. There are

environmental factors governing the expression of hereditary predisposition like smoke of
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cigarette, pollutants and the bacterial incidence and viral infection [2]. International studies

like "ISAAC (The International Study of Asthma and Allergies in Childhood)" show that the

prevalence of atopic disease varies from one country to another and that their distribution in

those countries can vary also.

Studies on migrants can highlight the complex interaction between hereditary and
environmental factors that play a role in forming the atopic phenotype [6]. Allergic diseases
are on the rise with common allergies affecting 10-30% of the world population at any given
point of time in their lives [7]. Asthma and allergic rhinitis are among the common air-borne
allergic reactions affecting nearly 300-500 million people around the world. According to
researches, 300 million people suffer from asthma and 400 million people suffer from rhinitis

across the globe [8].

However, data on atopy in Iraq are rare. Alsamarai et al. examined data of survey for
16,736 heterogeneous issues in (5) combined studies. The total incidence of asthma diagnosed
by physician was 10.2% based on the total levels of IgE and a relatively low threshold of 100
IU/ml [9]. Alsaimary stated that in Basrah, 88.8% of people were expected to have allergy
[10]. An international, cross-sectional, web-based survey was conducted in the US, Canada,

United Kingdom, Germany, France, Spain, Italy and Japan.

A questionnaire was sent to adult members of online respondent panels for identifying
adult atopic dermatitis among participants according to region. The percentages of prevalence
were as follows: "4.9%/3.9% in the US, 3.5%/2.6% in Canada, 4.4%/3.5% in the EU and
2.1%/1.5% in Japan". Generally, the incidence of disease in males was lower than in females,
and reduced by age advancement. The incidence of adult atopic dermatitis ranged from 2.1%

to 4.9% across countries [11].

2.Research Objective

To determine the distribution of atopic conditions (asthma, allergic rhinitis and atopic

dermatitis) according to age, residence and available skin prick test.
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3.Patients and methods

This is a cross-sectional study carried out in specialized Allergy and Immunology
center in Kirkuk city during the period from first of January 2016 to the end of December
2016. A total of 100 patients were included in this study from both genders. They were
selected as a convenience sample. Their ages were stratified according to Ministry of Health
(MOH) official classification (group A: 1-14 years; group B: 15-29 years; group C: 30-49
years; group D: 50-69 years, and group E: >70 years), obtained from the Ministry of Health
Records of the center as age ranging from (1 year->70 year), residence (urban and rural).

All patients included in this study were referred from primary health centers to allergy
specialized center, complaining from signs and symptoms of atopic conditions (allergic
rhinitis, atopic dermatitis and asthma). Diagnosis of patients with atopic dermatitis was based
on medical history (personal history of other allergic diseases and family history of atopic
diseases) and criteria of atopic dermatitis according to Hanifin and Rajika [12]. Diagnosis of
patients with asthma was based on medical history and clinical examination, including
positive family history of asthma and atopic diseases, personal history of asthma and atopic
diseases.

Clinical diagnosis of asthma is often promoted by symptoms, such as recurrent
episodes of breathlessness, chest tightness, wheeze, cough, usually worsens at night and early
morning. Chest examination was done using stethoscope (sound of wheezing during normal
breathing or prolong phase of forced exhalation) with the limitation of lack of pulmonary
function test. Diagnosis of allergic rhinitis largely depended on accurate history and clinical
examination, personal history of atopic diseases, history of episodic rhinorrhea, sneezing,
obstruction of nasal passage with lacrimation.

In addition to summarizing the history on aggravating risk factors like house dust
mite, pollen, grass, animal dander and irritants like strong perfumes and tobacco smoke. It is
useful to identify the trigger and try to avoid it. After diagnosis of patients, skin prick test was
used to identify allergies to pollen from Stallergenes pharmaceutical company (France,

established in 1962) and house dust mite allergen produced in Irag.
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Figure (1): House dust mite vial

Skin prick testing (SPT) is a reliable technique for diagnosing IgE-mediated allergic
disease in patients suffering from asthma, rhino-conjunctivitis, atopic dermatitis, urticaria and
suspected food and drug allergy. It is minimally invasive test, inexpensive and its results are
immediately available. In 1959, Helmtraud Ebruster has first published a study about SPT
[13]. SPT has helped to diagnose the underlying cause of allergic diseases, and is required to
recommend appropriate prophylaxis for immunotherapy [14].

Usually, skin prick tests are performed on forearm, and the range between
tow prick tests should be 2 cm to avoid cross-contamination [15]. The location of
each allergen can be marked with a pen. The application of tests should be to the palmar side
of the forearm, about 2 — 3 cm from the wrist and the antecubital fossa. A drop of each test
solution must be positioned on the skin in the same order for each patient tested and directly
pricked [16]. After 20 minutes, the contours of the wheal are encircled with a pen and
transferred to a record sheet by translucent tape [17]. The measurement of the largest wheal
diameter of each specific test was done. Hence, the positive result indicates that the wheal is >

3 mm [18].

4.Results and Calculations

The current study investigated allergic condition among 100 patients suffering from asthma,
allergic rhinitis and atopic dermatitis. Regarding the distribution of sample according to
residence, 45% of patients with asthma were from urban area in comparison to 25% of

patients with allergic rhinitis and 22% of them suffering from atopic dermatitis.
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While about 4% of asthmatic patients were from rural area in comparison to 2% of

allergic rhinitis patients and 3% of patients with atopic dermatitis (as shown in table 1).

Table (1): correlation between residence and allergic conditions among 100 patients

Residence Urban | Percent Rural Percent Total Percent
Allergi
Conditions
Asthma 45 45% 4 4% 49 49%
Allergic rhinitis 24 24% 2 2% 26 26%
Atopic dermatitis 22 22% 3 3% 25 25%
Total 91 91% 9 9% 100 100%

Table (2) shows the correlation of allergic conditions and age groups. In the current
study, the sample was classified into (5) groups according to age, as follows: group A (1-14
year), group B (15-29 years), group C (30-49 years), group D (50-69 years) and group E (=70
years). The percentage of allergic condition distribution among patients in group A was 12%;
while in other groups B, C, D and E was (31%, 44%, 10%, 3%), respectively.

Table (2): correlation between age and allergic conditions

Age Allergic conditions Percent

Group A 12 12%
1-14

Group B 31 31%
15-29

Group C 44 44%
30-49

Group D 10 10%
50-69

Group E 3 3%
>70
Total 100 100%
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Figure (2) shows the frequency distribution of allergic conditions among 100 patients
included in this study. Percentage of asthmatic patients was 49% compared to 26% allergic

rhinitis and 25% atopic dermatitis.

Hl m2 m3

Figure (2): frequency distribution of allergic conditions

In this study, the frequency of 2 aeroallergen was tested among 100 patients. The result
showed that in asthmatic patients, there were mite 33%, pollen 12% and both of them 3%.
While in allergic rhinitis patients, there were mite 16%, pollen 10% and both of them 1%.
Then, in patients with atopic dermatitis, there were mite 16%, pollen 4% and both of them 5%)
(See table 3).

Table (3): frequency of 2 aeroallergen among 100 patients tested for allergic prick test

Allergic Mite | Percent | Pollen | Percent | Both | Percent | Total | Percent
Conditions

Asthma 33 33% 12 12% 3 3% 48 48%
Allergic Rhinitis | 16 16% 10 10% 1 1% 27 27%
Atopic Dermatitis | 16 16% 4 4% 5 5% 25 25%
Total 65 65% 26 26% 9 9% 100 | 100%
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5.Conclusion

Regarding the outcomes of this study, it can be concluded that most allergic patients were
living in urban areas compared with rural areas. Frequency of atopic diseases decreased by
age advancement. Most patients visiting specialized allergy center were suffering from
asthma followed by allergic rhinitis and atopic dermatitis. Finally, most patients included in
this study were allergic to house dust mite.

6.Discussion

In this study, correlation of allergic conditions with residence showed that about 91%
of patients in all three groups (asthma, allergic rhinitis and atopic dermatitis) were living in
urban area compared with 9% living in rural area. In developing countries, studies frequently
report that allergic diseases occur in rural areas with low rates in comparison to urban places.
This is because of the preventive effects of environmental exposures like rural lifestyle [19]. In
Africa and Asia, studies proved the increase of atopic diseases in both urban and rural places,
which reduces the urban-rural prevalence gap [20]. Studies have assumed that the increasing
prevalence of allergic diseases could be related to processes of urbanization, particularly with
the change from rural to more modern urban lifestyles [19].

Moreover, the increase in occurrence of respiratory allergic diseases is associated with
high levels of vehicles emissions. Similarly, the risk of allergic sensitization is increasing
because of using modern oils, which might be a causative factor for the increased incidence of
allergic disorder [21]. The Hygiene hypothesis suggests that reduced microbial exposure in
early life leads to increasing incidence of allergic sensitizations and diseases [22]. The results
of this study agree with those found in the study of Kilpeldinen M. et al. that in childhood,
farm environment inhibits the development of allergies [23]. Also, they are in agreement with
the findings of Nicolaou N. et al. that allergies are prevailing in rural Mongolia with low rates
and that their prevalence increases with increasing urbanization [24]. They also agree with the
results of the study of Lee SY et al. (2012) that the incidence of allergic diseases and atopy
was greater in urban Korean children [25].

However, the current results disagree with Guner B. et al. (2011) that the prevalence of
allergic diseases in rural and urban areas is similar [26]. Currently, there is an increased
exposure to chemicals from various sources, particularly in industrial countries. Some
chemicals are emitted as exhaust fumes of vehicles, industrial dust and insecticides. Another
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hypothesis proposes that the increasing of atopic disease in urban areas may partly be

attributed to a reduced exposure to allergens including pollens (resulted from the change in
urban lifestyle, for example, spending much time at home and far from regions rich in natural
sources of allergens), resulting in a lower tolerance to pollens: "a reverse case of
immunotherapy" [27].

Age advancement is related to adjustments of the immune system, identified as
immunosenescence. This might contribute to reduce the incidence of allergic diseases in the
aged people. In the current study, atopic diseases are found to be decreased by age
advancement. Many studies reveal that the prevalence of atopy is decreased by age
advancement either in samples of general people or people with no allergy-related symptoms.

The National Health And Nutrition Examination Survey (NHANES) Il is the largest
study on skin prick/ puncture. It includes 16204 participants from the non-institutionalized
population in the US, who have undergone a skin prick test to (8) allergens. Hence, 30% of
persons whose ages range between 12—24 years have at least one positive skin test. The
occurrence of positive reaction has declined to 8% in individuals aged 65-74 [28]. The
current results agree with those found by Duaine R. Jackola et al. that there was a decline in
total serum IgE by age advancement, and the incidence rates of relative atopy were slightly
lower among those older than 60 years [29].

Based on literature review, only (2) studies indicated the absence of decrease in the
incidence of atopy by age advancement. Yet, there are limitations in both studies. The
incidence of allergic asthma in old people was identified in a work conducted in Baltimore,
USA on 80 asthmatics older than 65 years. It was found that 75% of participants were having
at least one sensitization to common airborne allergens as measured by skin pick test [30].
The second study done by Crawford W. W. et al. was a cross-sectional survey applied to adult
asthmatics and patients with allergic rhinitis to evaluate the effects of age on atopy. They
found the increase of atopic disease by age advancement [31].

In this study, the frequency distribution of asthma, allergic rhinitis and atopic
dermatitis was 49%, 26% and 25%, respectively. Jobran M. Algahtani found that the total
incidence of asthma diagnosed by physician, allergic rhinitis and atopic dermatitis was
27.5%, 6.3% and 12.5%, respectively in Saudi Arabia [32]. In a cross-sectional study done by
Dennis RJ in Colombia 2009-2010, the existing incidence of symptoms of asthma was 12%
(95% CI, 10.5-13.7) with 43% (95% ClI, 36.3-49.2) requiring a visit to emergency department
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or hospitalization during the previous 12 months. Asthma diagnosed by physician was 7%

(95% Cl, 6.1-8.0). The existing incidence of symptoms of allergic rhinitis was 32% (95% ClI,
29.5-33.9) and symptoms of atopic eczema was 14% (95% Cl, 12.5-15.3) [33].

Aeroallergens are substances present in the air that, once inhaled, stimulate an allergic

response in sensitized individuals. These substances include tree, grass, weed pollen, molds
and other allergenic proteins associated with animal dander, dust mites and cockroaches [34].
House dust mites and pollens play a major role in allergic disorders. In this study, data of skin
prick test revealed the frequency of 2 aeroallergens house dust mite and pollen among 100
patients included in this study. Hence, 65% of patients had positive hypersensitivity reaction
to house dust mite in comparison to 26% to pollen and 9% to both mite and pollen. In
asthmatic patients group, the rates were as follows: mite 33%, pollen 12% and both mite and
pollen 3%. While in allergic rhinitis patients, they were as follows: mite 16%, pollen 10% and
both of them 1%; and in patients with atopic dermatitis, they were represented as: mite 16%,
pollen 4% and both of them 5%.

The current result agree with that of Navpreet K. G et al. who examined the
prevalence of house dust mite and pollen among allergic diseases in India. They found that
38.23% of asthmatic patients were sensitive to mite, 29.41% to pollen and 32.35% to both
mite and pollen. In patients with allergic rhinitis, about 37.5% of them were allergic to mite;
while 34.36% of patients were allergic to pollen and 31.25% were allergic to both of them. In
patients with atopic dermatitis, about 41.66% of them were allergic to house dust mite,
29.17% were allergic to mite and 29.17% were allergic to both mite and pollen [35].

However, data about atopic disease in Iraq are very rare. Alwan and Al-Dulaimy
(2009) tested 391 patients suffering from allergic rhinitis and/or allergic asthma visiting an
allergy clinic in Baguba. The most common sensitizations were house dust mite (25.3% of
patients tested), Bermuda grass (23%) and mixed grasses (19.6%) [36]. Bassam TS et al.
examined 62 patients suffering from allergic rhinitis visiting the allergic clinic at Tikrit

Teaching Hospital with 18 allergen extracts. Three patients (5%) were non-sensitized,
8 (13%) were monosensitized and 51 (82%) were sensitized to two or more allergens. The
most notable sensitizations were Bermuda grass (66% of patients), grass mix (28%), molds (at
least 34%), Dermatophagoides pteronyssinus (18%) and Dermatophagoides farinae (9%)

[37]. In Mosul, a study about the effect of different factors on allergic patients was done by
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Zakaria BB and Basima AA. They found that the overall sensitization rate in intradermal tests
was 44% for house dust mite and 38% for grass pollen [38].
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