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Abstract

Objective: The identification of the most common aeroallergens causing allergic rhinitis (AR) in a specific geographic area is
important in the diagnosis and treatment of AR. This study evaluates the prevalence of sensitivity to aeroallergens among patients
with AR who live in Kocaeli province, Turkey.

Methods: This cross-sectional, descriptive study included a retrospective review of skin prick test (SPT) results from patients with
suspected AR who were examined at a tertiary hospital rhinology clinic.

Results: The SPT results of 85 patients with an AR diagnosis were included in this study. House dust mites (HDM) had the highest
frequency of positive test responses (57.6%), followed by tree pollen (40.0%), grass pollen (36.5%), weed pollen (32.9%),
cockroach (18.8%), animal dander (14.1%), and mold (11.8%). The majority of the AR patients were polysensitized (57.6%), and
the most common allergens in polysensitized patients were tree pollen (61.2%), grass pollen (57.1%), and HDM (55.1%),
respectively. The strongest single allergen in monosensitized subjects was HDM, with a rate of 61.1%.

Conclusion: The most prevalent allergen was HDM among AR patients in the Kocaeli region, followed by tree pollen and grass
pollen. Polisensitization occurs more frequently than monosensitization. These allergens should be prioritized in the diagnosis and
treatment of allergic rhinitis in Kocaeli region patients.
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Oz

Amag: Alerjik rinit (AR)’in tam1 ve tedavisinde belirli bir cografi bolgedeki AR’yi tetikleyen en yaygin aeroalerjenlerin
belirlenmesi 6nemli bir role sahiptir. Bu ¢aligma, Kocaeli ilinde yasayan AR'li hastalarda aeroalerjen duyarliliginin prevalansini
degerlendirmektedir.

Yontem: Bu tek merkezli kesitsel tanimlayict ¢alisma, {igiincli basamak bir hastanenin rinoloji kliniginde AR ontanist ile
degerlendirilen hastalara ait deri prik testi (DPT) sonuglarinin retrospektif bir incelemesini igermektedir.

Bulgular: AR tanili 85 hastanin DPT sonuglari analiz edildi. Ev tozu akarlart (HDM) en yiiksek pozitif test yanit1 sikligina sahipti
(%57.6), bunu agag poleni (%40.0), ¢im poleni (%36.5), yabani ot poleni (%32.9), hamambdcegi (%18.8), hayvan tiiyi (%14.1)
ve kiif (%11.8) izledi. Hastalarin ¢ogunlugu polisensitize idi (57.6%) ve bu hastalarda en sik goriilen alerjenler sirasiyla agag poleni
(%61.2), ¢im poleni (%57.1) ve HDM (%55.1) idi. Monosensitize kisilerde en yaygin tek alerjen %61.1 ile HDM idi.

Sonug: Kocaeli bolgesinde AR hastalar1 arasinda en sik goriilen alerjen HDM'dir, bunu agag poleni ve ¢im polenleri izlemektedir.
Polisensitizasyon, monosensitizasyondan daha ¢ok yaygindir. Kocaeli bdlgesi hastalarinda alerjik rinit tan1 ve tedavisinde bu
alerjenler oncelikli olarak diistiniilmelidir.

Anahtar Kelimeler: Alerjik rinit, alerjen prevalansi, deri prick testi, duyarlilik, Kocaeli.
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Introduction

Allergic rhinitis (AR) is characterized by nasal congestion,
rhinorrhea, sneezing, nasal itchiness, and/or postnasal drip
and is caused by immunoglobulin E-mediated reactions to
inhaled allergens. AR appears to be the consequence of
environmental exposures acting on a pre-existing genetic
background.! It is a common disease worldwide, affecting 10
to 25% of the population.? In Turkey, the prevalence of AR
in adult individuals varies between 16.6% and 23.0%
depending on location, with the Marmara Region having the
highest prevalance.> AR has a significant influence on a
patient's quality of life and also causes significant costs owing
to school or work absenteeism, loss of productivity, and
consumption of healthcare resources.*

The clinical diagnosis of AR is made by the occurrence of
rhinitis symptoms following allergen exposure, and the
definitive diagnosis is obtained by demonstrating sensitivity
to an allergen on allergy testing.® Skin-prick testing (SPT) is
a practical, well-tolerated, and highly specific and sensitive
test for determining sensitization to inhalant allergens.®
Airborne allergens (tree, grass, and weed pollen; molds;
house dust mites; and animal dander) are the most prevalent
triggers of AR, and their nature and distribution vary within
and between countries.*® Because the environmental
conditions, vegetation, and climate of each region of Turkey
differ, identifying the common aeroallergens triggering AR
in a particular region is important in the diagnosis and
management of AR. This knowledge can aid in determining
the relevant allergen(s) responsible for disease symptoms.
For example, given the considerable rate of asymptomatic
sensitization in the population, rhinitis symptoms in
monosensitized individuals might not be caused by allergen
detected on SPT, leading to misdiagnosis. Alternatively, in
polisensitized patients, because not all sensitizations are the
underlying cause of AR, incorrect detection of the relevant
allergen(s) may result in unnecessary avoidance measures
that may deteriorate their QOL or inefficient avoidance
measures that may result in an unnecessary step-up in AR
management. Worse than that, it may cause the initiation of
an improper allergy immunotherapy (AIT). In addition, this
data can help with the development of more specific allergy
panels based on regional patterns of sensitization, allowing
for more efficient and cost-effective screening of sensitized
patients. Furthermore, this information could lead to
pollination studies being conducted based on the most
common allergens in the territory, which in turn can help
individuals with seasonal AR symptoms receive on-time
treatment before the onset of symptoms. Lastly, this data may
help in developing environmental control strategies to
address AR.

Kocaeli is a metropolitan province located in the Eastern
Marmara region of Turkey, with a population of over 2
million people.” To date, no research has been conducted to
determine the most common allergensin AR patients in this
province. The current study aims to analyze skin prick test
results to determine the prevalance of reactivity to common
allergens among AR patients in Kocaeli.

Methods
SPT results and medical records of all adult patients with

suspected AR who were tested in the rhinology clinic of our
ENT Department at Kocaeli University between May 2019
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and August 2022 were reviewed. The study was approved by
the ethical committee of Kocaeli University (number:
2022/15.02—236). Written informed consent was obtained
from all participants. The following were the inclusion
criteria: (1) patients must be over the age of 18, (2) they must
have had rhinitis symptoms (rhinorrhea, sneezing, nasal
obstruction, nasal itching) for more than two weeks in the
previous year, (3) they must have a positive skin test
reactivity on SPT, and (4) they must live in Kocaeli province.
Patients who lived outside of Kocaeli and displayed
dermographism during the SPT were excluded. Patients were
divided into three age groups: 18-35, 36-50, and over 50
years of age. According to the time pattern of symptoms, it
was called seasonal allergic rhinitis if the symptoms appeared
during a particular season and perennial allergic rhinitis if the
symptoms continued persistently all year.

A SPT was used to assess patients’ allergen sensitivity in all
subjects that presented symptoms suggestive of AR. SPT was
performed by the author with a standardized panel including
28 commercial allergenic extracts of common indoor and
outdoor airborne allergens: grasses (Mixture of “Timothy,
Orchard, June, Redtop, Meadow Fescue, Perennial Rye”),
trees (Mixture of “Alder, White Ash, Black Birch, American
Elm, Shagbark Hickory, Maple, White Oak, White Poplar,
American Sycamore”; and Olea europaea); weeds (Lamb’s
Quarters, English Plantain, Ragweed, Mugwort), molds
(Aspergillus, Alternaria, Cladosporium), house dust mites
(Mixture of  “Dermatophagoides farinae and
Dermatophagoides pteryonyssinus™), animal danders (Cat,
Dog), and Cockroach. All allergens used were obtained from
ALK, Denmark. Allergens in a 50% glycerin solution were
applied to the volar forearm with a Multi-Test II® device
(Lincoln Diagnostics, Decatur, IL). A negative glycerin
control and a positive histamine control were used. The wheal
size was measured 15 minutes after application. A positive
skin test result was defined as a wheal of >3 mm to any of the
allergens with a nonreactive negative control. Sensitization to
one allergen in the panel was defined as monosensitization,
and sensitization to two or more allergens was defined as
polysensitization.®

Demographic information (age, gender, and place of
residence) as well as the seasonal pattern of symptoms
(perennial and seasonal) were retrieved via a standardized
data collection form designed specifically for AR patients in
our rhinology clinic. The frequency distribution of allergen
positivity on SPT results; and the most common allergens in
relation to age groups, living area (urban vs. rural), and
sensitization pattern (monosensitization vs. polisensitization)
were evaluated. All statistical calculations were performed
using SPSS for Windows, version 20.0 (IBM Inc., Chicago,
IL, USA). The numeric variables were presented as both
median (25th—75th percentile) and mean =+ standard
deviation. Categorical variables were summarized as counts
(percentages).

Results

Study Population

A total of 126 patients with a suspected diagnosis of AR were
admitted to our rhinology clinic during the study period. Of
these, 104 patients (83%) yielded a positive response to at
least 1 allergen on SPT, confirming the definitive diagnosis
of AR. Nineteen of the 104 patients were excluded from the
study due to living outside of Kocaeli (n=17) and
dermagraphism (n=2), leaving 85 patients to participate.
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Demographics

The sample consisted of 49 females (57%) and 36 males
(42%), with a mean age of 32412 years and a range of 18-75
years of age. The majority of the AR patients belonged to the
18-35 year age group (67%, n = 57), followed by the 36-50
year age group (25%, n = 21) and the over-50 year age group
(8%, n = 7). About 49% came from rural areas, with the
remainder from urban areas. Fifty-five percent of patients had
perennial AR, while 45% had seasonal AR. The demographic
features of the patients are shown in Table 1.

Table 1. Main demographic characteristics of patients

Characterictics Number of
Patients (%)

Gender
Female 49 (58)
Male 36 (42)
Age (Mean + SD) (years) 32+12
Age groups (years)
18-35 57 (67)
36-50 21 (25)
>50 7(8)
Symptom duration of allergic rhinitis
Perennial 47 (55)
Seasonal 38 (45)
Residence
Urban 43 (51)
Rural 42 (49)

Prevalence of Sensitization to Common Allergens

House dust mite (HDM) was the most frequent allergen
(57.6%) among all AR patients, followed by tree pollen
(40.0%), grass pollen (36.5%), weed pollen (32.9%),
cockroach (18.8%), animal dander (14.1%), and mold
(11.8%). Table 2 and Figure 1 represent the frequency of
sensitization to all tested allergens. Regarding the age groups,
the most common sensitization was observed to HDM in the
18-35 age group (63.2%), while sensitization to tree pollen
was the most prevalent in the remaining older age groups
(52.4% and 57.1%). HDM was the leading allergen in both
patients living in urban and rural areas, with rates of 65.1%
and 50.0%, respectively. Figure 2 represents the frequency of
sensitization to all tested allergens according to the
geographic area. HDM was the most frequent perennial
allergen (70.2%), while tree and grass pollens were the most
frequent seasonal allergens in equal proportions (50.0%).

Sensitization Pattern

Regarding the frequency of monosensitization and
polysensitization among the study population, 57.6% of the
patients were polysensitized. Polysensitization  was
significantly more frequent in males (69.4%) compared to
females (53.0%). The most common three allergens in
polysensitized patients were tree pollen (61.2%), grass pollen
(57.1%), and HDM (55.1%), respectively. Among the
patients who were monosensitized, the top allergen
sensitivity was HDM (61.1%). Patients who were
monosensitized showed sensitivity to allergens from each
allergen group. Regarding the prevalence of polysensitization
according to the age groups, the polysensitization rates were
54.4% in the 18-35 age group, 61.9% in the 36-50 age group,
and 71.4% in the over-50 age group.

Allergic Rhinitis and Allergens in the Kocaeli Region

Table 2. Frequency of allergen sensitivity among patients with
allergic rhinitis

Percentage
Allergen group (number of
patients)

Mites  (Mixture:  Dermatophagoides | 57.6% (49)
farinae, Dermatophagoides
pteronyssinus)

Trees (Mixture: Alder, White Ash, Black | 40.0% (34)
Birch, American Elm, Shagbark Hickory,
Maple, White Oak, White Poplar,
American Sycamore) and Olive tree

Grasses (Mixture: Timothy, Orchard, | 36.5% (31)
June, Redtop, Meadow Fescue, Perennial

Rye)

Weeds (Lamb’s Quarters, English | 32.9% (28)
Plantain, Ragweed, Mugwort)

Cockroach 18.8% (16)

Animal danders (Cat, Dog) 14.1% (12)

Molds (Alternaria,
Cladosporium)

Aspergillus, | 11.8% (10)

Figure 1. Frequency of sensitization to aeroallergens among allergic
rhinitis patients
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Figure 2. The distribution of aeroallergen sensitization in allergic
rhinitis patients according to geographic area
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Discussion

The present study was carried out in Kocaeli province to
evaluate skin prick test reactivity to aeroallergens in
individuals with AR. To our knowledge, this was the first
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study to investigate the aeroallergen distribution in adult
subjects with AR in Kocaeli province. Our analysis showed
that HDM was the most prevalent allergen, being detected in
more than half of the patients with AR, followed by tree,
grass, and weed pollen. Cockroach, animal dander (cat, dog),
and molds (alternaria, aspergillus) were the least common
allergens. Considering geographic locations, HDM was the
most common allergen in both urban and rural areas,
followed by grass and tree pollen in urban areas and grass and
tree pollen in rural areas. When sensitization across age
groups was evaluated, HDM sensitivity was most common in
the youngest age group, while tree pollen sensitization was
more common in the older age groups. Most AR patients in
our study were sensitized to more than one allergen. When
the sensitization pattern was evaluated across age groups, it
was found that the number of allergic sensitizations increased
with age.

Bousquet et al.® reported sensitization to pollen and mites to
be the major allergens associated with allergic rhinitis. In line
with the findings of the previous study, HDM was the leading
allergen in our cohort, followed by pollens. HDM was
reported as among the top sensitizing allergens in various
geographical regions with humid climates because the
survival of mites depends on ambient humidity.'%* Kocaeli
province is located in the Marmara Region, which is a
geographical region of northwestern Turkey. It has a humid
subtropical climate that is hot in the winter and summer and
rainy all year. According to Turkish State Meteorological
Service data from 1929 to 2021, the average temperature is
14.9 °C (highest mean temperature: 19.8 °C; lowest mean
temperature: 10.9 °C). The average monthly total rainfall
amount was 816.5 mm and the annual average humidity was
about 72%.1? Given the considerable humidity of Kocaeli
province, the high prevalence of HDM sensitization in
patients with AR was not a surprising finding. Although there
is great variability in allergen prevalences among AR patients
in various geographical areas of Turkey, in accordance with
this study, HDM sensitization was demonstrated to comprise
the highest rate, particularly in cities located in northern
Turkey, such as Diizce'®*, Giresun®®, Samsun?, and Rize'’.
However, one study from Istanbul®®, which is the adjacent
city to Kocaeli, found that pollens were the most common
allergens. Tree pollen was the second most common allergen
in our study, followed by grass and weed pollen. The
considerable common prevelance of pollen sensitization was
also another expected finding due to the constant high
humidity and high rainfall amount in Kocaeli, which creates
ideal conditions for the growth of a wide variety of plant
species. However, we noticed that the high prevelance of tree
pollen sensitization was due to abundant sensitization to olive
tree (Olea europaea) pollen with a prevelance of 35% rather
than sensitivity to a mixture of 9 tree pollens, which had a
prevelance rate of 5%. Olive pollen is regarded as one of the
most significant causes of respiratory allergic diseases in the
Mediterranean countries, including Spain, Italy, Greece, and
Turkey.!® Cockroaches, animal dander (cat, dog), and molds
(alternaria, aspergillus) were revealed to be rare causes of AR
in Kocaeli, each affecting less than one-fifth of patients. It is
worth noting that none of the subjects in our study were
sensitized to Cladosporium herbarum or Mugwort in our SPT
panel. Itis unlikely that these allergens play a significant role
in AR in this area. Therefore, it would seem rational not to
include these allergen extracts in the test panel to diagnose
AR in Kocaeli province. In terms of geographical areas, there
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was no discernible difference in the distribution of
aeroallergen sensitization between patients living in rural and
urban areas across Kocaeli province.

Polysensitization and monosensitization are two phenotypes
of IgE-related disease, and polysensitization is associated
with an earlier onset of allergy and more severe symptoms
when compared to monosensitization.! Polysensitization is
common in allergy patients, but the prevalence varies by
demographic and area. In this study, polysensitization was
found to be more prevalent than monosensitization among the
AR patients in Kocaeli. The leading allergens in
polisensitized patients were tree pollen, grass pollen, and
HDM, respectively. Because polysensitization has clinical
implications for treatment options such as allergen avoidance
and selecting clinically relevant allergen(s) for AIT®, the SPT
panel must include a sufficient number of appropriate
allergens belonging to these groups. In monosensitized
subjects, HDM was the single most frequent allergen,
although monosensitization to every kind of allergen group
was detected. This study also revealed that the incidence of
polisensitization rises as the age group progresses, suggesting
the ongoing development of new sensitizations in adult atopic
individuals over time.

The strengths of the present study are: (1) the inclusion of
patients with a specific allergic disease and (2) the use of a
SPT panel that involves a considerable number of allergens.
This study's limitations are that it is a single-center study
involving a small number of subjects. Therefore, a multi-
center study involving a larger representative sample in the
Kocaeli region should be encouraged in the near future.
Despite these limitations, however, we believe that our data
will provide valuable information to allergists in our region
as they establish efficient treatment strategies and construct
more specific allergen test panels. In addition, our data can
contribute to regional and global etiological research on AR.

Conclusion

The most common allergens in patients with allergic rhinitis
in Kocaeli province were house dust mites, tree pollen, and
grass pollen, respectively. This data helps to build the chart
depicting allergen distribution in the Kocaeli region, which
will help to improve the management strategies of patients
with allergic rhinitis.
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