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Distribution and Characterization of Aeroallergens in the Etiology
of Allergic Rhinitis Patients in Istanbul Kartal Region
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Karakterizasyonu
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ABSTRACT

Aim: Allergic rhinitis (AR) is a common disease and the first step in its treatment is to determine the allergen responsible for its etiology and to
take preventive measures. The aim of this study was to determine the distribution of aeroallergens in AR patients in istanbul Kartal region and to
investigate other factors affecting the severity of AR.

Materials and Methods: The study was performed in a tertiary hospital on the Anatolian side of istanbul among patients who were admitted to
the allergy and clinical immunology outpatient clinic and diagnosed with AR. Data of patients were obtained from medical records retrospectively.
Age, gender, concomitant atopic disease, family transition history, serum total IgE and serum eosinophil (Eo) levels were evaluated. Skin prick tests
were performed with 25 allergens.

Results: One hundred and sixty patients were included in our study. Ninety-six (65.8%) of the patients were female and the median age of the study
population was 31 (18-75) years. Distribution of aeroallergens according to skin test results was as follows; D. pteronyssinus (78.1%), D. farinae
(75.2%), Tyrophagus putrescentlae (59.6%), Acurus siro (57.5%), Lepidoglyphus destructor (40.4%), cereals mix (37.7%), and cat hair (33.6%). It was
found that there was a significant increase in total IgE levels (p<0.001) consistent with the increase in serum Eo level.

Conclusion: In our study, mite sensitivity has been found to be the most common allergen sensitivity in accordance with the geographic and
climatic characteristics of the istanbul region. Secondly, cat hair sensitivity and pollen (grasses mix) sensitivity were similarly high due to the
increase in the number of domestic animals in the modern age. We think that our study contributes to the literature by examining the distribution
of these allergens that cause AR and patients are guided to take preventive measures in this regard.
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0z
Amac: Alerjik rinit (AR) yaygin gérilen bir hastaliktir ve tedavisinde ilk basamak, etiyolojisindeki sorumlu alerjeni saptayip koruyucu 6nlemleri

almaktir. Calismamizin amaci, istanbul Kartal yerleskesinde yasayan AR hastalarinin etiyolojisinde rol alan aeroalerjenlerin dagilimini tespit etmek
ve AR siddetini etkileyen faktorleri arastirmaktir.

Gere¢ ve Yontem: Calisma, istanbul Anadolu yakasinda bulunan iigiincii basamak bir hastanede gerceklestirildi. Alerji ve klinik immiinoloji
poliklinigine rinit sikayeti ile basvurup AR tanisi konulan hastalar calismaya dahil edildi ve dosyalari geriye dontk olarak incelendi. Hastalarin yas,
cinsiyet, eslik eden diger atopik hastaliklari, aile gegis Gykus, serum total IgE ve serum eozinofil (Eo) seviyeleri degerlendirildi. Deri prick testleri 25
adet alerjen ile yapildi.

Bulgular: Calismamiza 146 hasta dahil edildi. Hastalarin 96'si (%65,8) kadindi. Medyan yas 31 (18-75) yil olarak saptandi. Deri prick test sonuglarina
gore aeroalerjenlerin dagilimi sirasiyla; D. pteronyssinus (%78,1), D. farinae (%75,2), Tyrophagus putrescentlae (%59,6), Acurus siro (%57,5),
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Lepidoglyphus destructor (%40,4), cereals mix (%37,7), kedi tiiyii (%33,6) seklindeydi. Hastalarin serum Eo seviyesindeki artisa paralel olarak total

IgE diizeylerinde de anlamli artis oldugu (p<0,001) gorildii.

Sonug: Calismamizda, istanbul bélgesinin cografik yapisi ve iklimi ile uyumlu olarak en fazla akar duyarliligi saptandi. ikinci olarak modern cagda ev
ici hayvan besleme sayisinda artmaya bagli olarak kedi tiiyii duyarliligi ve polen (grasses mix) duyarliligi benzer sekilde yiiksek oranlarda saptandi.
Calismamizin AR'ye sebep olan aeroalerjenlerin dagilimini inceleyerek literatlire katki sagladigini ve hastalarin bu yénde koruyucu onlemlerini

almalari icin yol gosterici olacagini dustinmekteyiz.
Anahtar Kelimeler: Alerjik rinit, aeroalerjen, duyarlilik

INTRODUCTION

Allergic rhinitis (AR) is a type 1 IgE-mediated disease of the
nasal mucosa and is characterized by recurrent sneezing,
runny nose, and nasal congestion'. Although its prevalence
varies according to countries and age, it affects 10-20% of
the population® Detection of aeroallergens that cause allergic
sensitization in AR and minimizing exposure are important
components of the treatment plan.

Distribution of aeroallergens varies depending on geographical
structure, seasons, socioeconomic and cultural structures®. In
recent years, with the increase in AR prevalence, differences in
the distribution of aeroallergens have begun to be detected.
Various factors have been identified that lead to this situation,
some of which are the hygiene hypothesis, the increase in
the time spent indoors in parallel with the technological
development, the increase in the release of various allergens
such as ragweed pollen and aspergillus fumigatus into the
atmosphere due to global climate change and gases released
in the air*®.

Our aim in the study is to investigate the distribution of
aeroallergens that play a role in the etiology of AR patients
living in istanbul Kartal region and the factors affecting AR
severity.

MATERIALS AND METHODS

The study was carried out in a tertiary healthcare institution
located on the Anatolian side of istanbul. Patients who applied
to the allergy and clinical immunology outpatient clinic with
rhinitis symptoms and were diagnosed with AR were included
in the study. The study were approved by the Kartal Dr. Litfi
Kirdar City Hospital Clinical Research Ethics Committee
(protocol number: 2020/514/180/17, date: 26.06.2020).

Patient Selection

The files of patients admitted with AR between January and
March 2020 were retrospectively reviewed. AR diagnosis of
all patients was confirmed according to Allergic Rhinitis and
its Impacts on Asthma (ARIA) guidelines, and patients with
positive skin prick test were included in the study. Patients'
age, gender, severity of rhinitis, year of AR, blood eosinophil
(Eo) and total IgE values, accompanying atopic diseases
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(asthma, urticaria, eczema), comorbidity, and family history
were investigated. Values of 0.2 ugr (normal range 0-0.2 pgr)
for Eo elevation and 100 Ul/mL (normal range 0-100 Ul mL)
for IgE elevation were accepted. The AR classification and
severity of the patients were made according to ARIA (mild
intermittent, moderate-severe intermittent, mild persistent,
moderate-severe persistent). Intermittent AR; symptoms less
than four days a week and lasting less than four consecutive
weeks. Persistent AR; symptoms more than four days a week,
lasting for four consecutive weeks. Symptoms were classified
as mild if they did not affect sleep, daily activities, work-school
activities, and as moderate-severe if they affected’ them.

Skin Prick Test

Skin prick test was conducted with 25 allergens (grasses mix,
cereals mix, tree mix, Dermatophagoides (D.) pteronyssinus,
Dermatophagoides farinae, Acarussiro, cockroach, cat hair,
dog hair, Aspergillus fumigatus, Alternaria, Clodosporium,
Lepidoglypus destructr, Tyrophagus putrescentlae, wormwood,
stickygrass, plantain, grapegrass, hazel, alder, ash, olive, birch,
oak, and poplar) and standard commercial allergens were used
(Alk-Abello, Lincoln Diagnostics, Dallas, TX, USA). The skin prick
test was performed on the anterior surface of both arms in
accordance with international guidelines. Histamine (10 mg/
ml) was used as the positive control and 0.09% sterile saline
was used as the negative control. The test was considered
positive if the edema diameter at the test site after 20 minutes
was found to be more than 3 mm compared to the negative
control®.

Statistical Analysis

Data statistics were performed using Statistical Package for
the Social Sciences (SPSS) 22.0 (SPSS for Windows, version
19.0). The normality of the data distribution was checked
with the Kolmogorov-Smirnov test. Quantitative variables
were expressed as meanststandard deviation or median
(25"-75™ percentile), categorical variables were expressed as
percentages. Student's t-test or Mann-Whitney U test was
used to compare the differences of continuous variables.
The x* test was used to compare categorical variables.
Relationships between continuous variables were calculated
with the Spearman correlation coefficient. P value of <0.05
was considered statistically significant.
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RESULTS

Of the 146 AR diagnosed patients included in the study, 96
(65.8%) were female. The median age in the study group was
31 (18-75) years. When the severity of rhinitis was classified,
mild persistent 35.6%, moderate-severe persistent 22.6%,
mild intermittent 21.2%, moderate-severe intermittent 20.5%
were found in order of frequency. In 45.9% of the patients,
the rhinitis duration was longer than 5 years. As comorbid
diseases, asthma was the first with 26.7%, eczema was 18.5%
and urticaria was 6.8%. Elevated blood Eo was detected in
60 patients (41.1%), and total IgE elevation was found in 78
patients (53.4%) (Table 1). In Spearman correlation analysis, a
positive and significant correlation was found between blood
Eo value and total IgE (r=0.335; p<0.001) (Figure 1). When
the family history of the patients was questioned; most of

Table 1. General data of patients with allergic rhinitis

Gender

Female 96 65.8
Male 50 34.2
Allergic rhinitis severity classification

Mild intermittent 31 21.2
Moderate to severe intermittent 30 20.5
Mild persistent 52 35.6
Moderate to severe persistent 33 22.6
Duration of allergic rhinitis

0-1 year 25 17.1
1-5 years 54 37
Over 5 years 67 45.9
Serum eosinophilia

<0.2 pgr 86 58.9
>0.2 pgr 60 411
Total Ig E

0-100 Ul/mL 68 46.6
100-500 Ul/mL 55 37.7
>500 Ul/mL 23 15.8
Asthma

Yes 39 26.7
None 107 73.3
Urticaria

Yes 10 6.8
None 136 93.2
Eczema

Yes 27 18.5
None 19 81.5
Comorbid

Yes 17 11.6
None 129 88.4

the patients (79.5%, n=116) had a family history. While the
majority of patients with a family history were female (69.8%,
n=81), the difference was significant compared to male gender
(p=0.041).

Distribution of Sensitization to Aeroallergens

The allergens that were found to be positive in the skin
prick test results of the patients, in order of frequency were:
D. pteronyssinus (78.1%), D. farinae (75.2%), Tyrophagus
putrescentlae (59.6%), Acurus siro (57.5%), Lepidoglyypus
destructor (40.4%), cereals mix (37.7%), cat hair (33.6%),
grasses mix (31.5%), dog hair (29.5%), cocroaches (21.2%),
plantain (14.4%) and wormwood (13.7%) (Figure 2).

In total, any house dust mite and/or warehouse mite positivity
was 89% (n=130), sensitivity to any pollen group (grass,
grain, tree, weeds) was 52.7% (n=77) and sensitivity to any
mold fungus was 13.7% (n=20) and no significant difference
was found between the female and male genders in terms of
sensitivity distributions (p=0.569, p=0.789, p=0.939). Among
the aeroallergens, while cat hair sensitivity was found to
be significantly higher in those who were sensitive to mold
fungus and pollen (p=0.007, p<0.000, respectively), a similar
relationship was not found in mite sensitivity (p=0.742).
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Figure 1. Correlation between serum eosinophil and total IgE
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Figure 2. Distribution of sensitization to aeroallergens
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When the characteristics and laboratory findings of the
patients were evaluated according to the severity of AR, no
significant difference was found (Table 2). AR severity and
aeroallergen distributions are given in Figure 3 and Figure 4.

DISCUSSION

Allergens play an important role in the etiology of AR. The
distribution of allergens and their effects on individuals may
vary depending on geographical regions, socioeconomic level,
living conditions and genetic structure. In our study, when the
aeroallergen distribution of AR patients in the istanbul Kartal
region was examined, it was determined that D. pteronyssinus
78.1%, D. farinae 75.2%, Tyrophagus putrescentlae 59.6%,
Acurus siro 57.5% and Lepidoglypus destructor 40.4% were in
the top five with mite sensitivity and then pollen and cat hair
sensitivity were determined to be effective. The ideal humidity
for the reproduction and accumulation of house dust mites is
65-80% and they die at humidity levels below 50%°. In studies
from various geographical regions around the world, it was

shown that the level of dust mite was clinically insignificant

at high altitudes such as New Mexico Alamos region (2,195 m),

Italy Misurina region (1,756 m), and in cold climate regions

such as Sweden Norbotten, where the average temperature is

-10 to 15 °C and humidity is 0%'-'2. However, istanbul has an
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Figure 3. Distribution of aeroallergens by severity
classification of allergic rhinitis

Table 2. Evaluation of factors affecting the severity of allergic rhinitis

Mild intermittent | Moderate-severe Mild persistent Mod_e:atet—severe .

n (%) intermittent n (%) n (%) 26(';)35 en p
Age (years)
18-29 10 (6.8) 15 (10.3) 22 (15.1) 18 (12.3)
30-49 15 (10.3) 13 (8.9) 24 (16.4) 12 (8.2) 0.532
>50 6 (4.1) 2(1.4) 6 (4.1) 3(2.1)
Gender
Female 25 (17.1) 20 (13.7) 35 (24) 16 (11) S
Male 6 (4.1) 10 (6.8) 17 (11.6) 17 (11.6)
Rhinitis duration (years)
0-1 6 (4.1) 8 (5.5) 6 (4.1) 5(3.4)
1-5 14 (9.6) 8 (5.5) 19 (13) 13 (8.9) 0.502
>5 11 (7.5) 14 (9.6) 27 (18.5) 15 (10.3)
Concomitant atopy
Asthma+ 8 (5.5) 7 (4.8) 17 (11.6) 7 (4.8) .
Asthma- 23 (15.8) 23 (15.8) 35 (24) 26 (17.8)
Urticaria+ 2(1,4) 2(1.4) 5(3.4) 1(0.7) 0.709
Urticaria- 29 (19.9) 28 (19.2) 47 (32.2) 32 (21.9)
Eczema+ 4(2.7) 6 (4.1) 13 (8.9) 4 (2.7) 0386
Eczema- 27 (18.5) 24 (16.4) 39 (26.7) 29 (19.9)
Serum eosinophilia (10° pgr)
<0.2 18 (12.3) 19 (13.0) 33 (22.6) 16 (11) G
>0.2 13 (8.9) 11 (7.5) 19 (13) 17 (11.6)
Serum total IgE (Ul/mL)
0-100 U 17 (11.6) 14 (9.6) 19 (13) 18 (12.3)
100-500 10 (6.8) 11 (7.5) 24 (16.4) 10 (6.8) 0.675
>500 4(2.7) 5(3.4) 9 (6.2) 5(3.4)
+ [ yes, - [ none, *p<0.005
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Figure 4. Distribution of aeroallergens by severity
classification of allergic rhinitis

altitude at sea level, the lowest temperature is -11, the highest
temperature is +40 degrees, the average relative humidity is
75%, and this rate goes up to 80-85% in certain months.

As a result, istanbul has a climate with high humidity most of
the year due to its geographical structure. For this reason, a
high mite sensitivity rate is an expected result. In studies from
different regions of Turkey, sensitivity rates for house mites D.
pteronyssinus and D. farinae were 72.5% and 63.7% in Diizce,
62.2% and 51.3% in Eskisehir, 50% and 449% in Bursa, and 84%
and 78.2% in the Eastern Black Sea region, which is similar
to the data obtained in our study™'%. The high sensitivity to
house dust mites in our study is thought to be due to the high
humidity and mild climate of the istanbul Kartal region, which
is located at sea level. In a recent study by Ediger et al.’, the
most frequently observed aeroallergens in Bursa region after
D. pteronyssinus and D. farine were grasses mix (38.6%), olive
(33.2%), cereals pollen (32.3%), Acarus siro (26.3%) and cat
hair (1200)".

In our study, the sensitivity rate of Acarus siro was found to be
approximately 2 times higher with 57.5%, and the sensitivity
rate of cereals mix (37.7%) and grasses mix (31.5%) was
similar. It is an expected result that olive pollen causes high
sensitivity similar to grasses mix due to olive cultivation in
Bursa region. In our study, sensitivity to olive tree pollen was
found to be lower (11%). This result shows that geographical
vegetation closely affects the allergen etiology in AR patients.
According to the results, it is important for allergy specialists
to create an allergen panel according to the characteristics of
the geography they are in.

Another remarkable point obtained in our study is that the
rate of cat sensitivity (33.6%) in AR patients is higher than
the grasses mix (31.5%), which is one of the main allergens,
and it ranks third after the mite and cereals (grain) mix. The
cat sensitivity rate in Europe is estimated at around 27%".
It is thought that this high sensitivity causes an increase in
the amount of cat allergens in places where there are no cats

(school, work, nursery) as a result of the increase in domestic cat
feeding rates in industrialized countries, and this contributes
to sensitization'™°. This result was supported by the study of
Gulbahar et al.?® in 387 patients. Although the cat sensitivity
rate was found to be 44.7% in this study, it was reported that
only 1.6% of the patients kept cats at home.

Another interesting point obtained in our study was that
cat hair sensitivity was found to be significantly higher
in individuals with mold and pollen sensitivity. Albumin-
dependent cross-reactivity is known to be among cat hair and
dog hair allergens, but no known cross-reactivity has been
detected between molds and pollen groups. Further studies
with larger series are needed for the significance of this data.

Itis known that genetic transmission is an important factor in the
formation of AR. If there is no history of allergy in the parents,
the probability of AR is 0-10%, if one of the parents has a history
of allergy, this rate is 30-40%, if both parents have a history of
allergy, this rate can reach 60-70%?". In our study, the presence of
allergy history in the mother and/or maternal relatives was 58.29%,
and the family history positivity was found to be significantly
higher in females than males. This result indicates that the female
gender carries the diseased gene at a higher rate.

Recently, AR and asthma have been defined as the single airway
diseases, and there are many studies showing elevated serum
Eo and total IgE in parallel with airway inflammation in these
diseases?>?. Similarly, in our study, the total IgE level of patients
with AR was found to be significantly higher than the normal
population. In the correlation analysis, it was observed that there
was a positive correlation between serum total IgE and serum
Eo count. These results show the importance of evaluating the
total IgE and Eo levels together in patients with AR. However, no
significant correlation was found between total IgE elevation and
AR severity in our cohort. Similarly, no significant relationship
was found between the severity of AR and age, gender, type of
aeroallergen, and other concomitant atopic diseases.

Study Limitations

Compared to the population of istanbul, the small number
of patients in our study and the inability to measure serum
specific IgE in correlation with the skin prick test are the
limitations of our study.

CONCLUSION

AR is a disease whose prevalence increases every year and
multifactorial factors play a role in its etiology. Along with
genetic predisposition, allergens play an important role in the
etiology. In this study, mites, pollen and cat hair were in the top
three ranks in the distribution of aeroallergens. Considering
the differences in the distribution of allergens according to
climatic conditions, geographical structure and socioeconomic
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levels, knowing the distribution of allergens in the population
admitted to the hospital with AR will guide the patients to
take preventive measures in this direction.
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