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Introduction 

Atopic dermatitis is a worldwide chronic 
inflammatory skin disease characterized by the 
presence of  recurrent itching attacks and eczematous 
skin lesions. Atopic dermatitis may accompany other 
allergic diseases such as rhinitis, asthma, allergic 
conjunctivitis (1). The prevalence of  atopic dermatitis 
is up to 20% in children while 3% in adults (2). 
Inflammatory reactions that develop as a result of  
immunological disorders in T cell functions under the 
influence of  a number of  triggering factors play an 
important role in the etiopathogenesis of  atopic 
dermatitis in genetically susceptible individuals (3). 
Although atopic dermatitis is an antigen-dependent 
disease, exact allergens are not fully known. 
Aeroallergens and food-related allergens are among 
the triggering factors for atopic dermatitis (4). 

Skin prick testing (SPT) is a method that shows an 
immediate IgE-mediated allergy. It is widely used 
across the world with a low risk of  serious side effects 
(5, 6). Skin prick test may be useful to detect possible 

intrinsic and extrinsic triggering factors for atopic 
dermatitis (7).  

In this study, records of  patients with atopic 
dermatitis who underwent SPT were examined. 
The most common triggering allergens were 
evaluated and the association between 
demographic factors, accompanying other allergic 
disorders and SPT positivity was investigated. 

Material and Methods  

Study Design: The file records of 144 patients 
who underwentSPT due to atopic dermatitis in 
Kayseri Develi State Hospital between August 
2018 and June 2019 were examined. The 
relationship between SPT and age (≥18 years), 
gender, height, weight, accompanying allergic 
conditions including allergic rhinitis, food-related 
allergies, asthma was investigated. Patients with 
atopic dermatitis who had accompanying 
dermatographic urticaria and pregnancy were not 
included in this study.   

 

ABSTRACT 

Skin prick test (SPT) may be useful to detect possible intrinsic and extrinsic triggering factors for atopic dermatitis. In this 
study, it was aimed to examine patients with atopic dermatitis who underwent SPT. The most common triggering allergens 
were evaluated and the association between demographic factors, accompanying other allergic disorders and SPT positivity 
was also investigated. This study was carried out retrospectively by examining the file records of 144 patients who 
underwent SPT due to atopic dermatitis.  The most frequent allergens with at least three positivity were grasses (31.2%), 
grasses mix (24.3%), Cynodon dactylon (15.3%), D. pteronyssinus (9.7%), D. farinae (7.6%), respectively. D. farinae and 
D. pteronyssinus positivity were significantly statistically more frequent in patients wi th above 18 years than in patients 
under 18 years (p values were 0.003 and 0.007, respectively). There were statistically significant differences between at lea st 
one allergen positivity and allergic rhinitis (p=0.043) while there were no differences betwe en at least one allergen 
positivity and other allergic conditions including asthma, conjunctivitis, and food hypersensitivity (0.721, 0.927, 0.258). T he 
most common at least three positive allergens in patients with atopic dermatitis who had accompanyingal lergic rhinitis 
were grasses (44.5%), grasses mix (37.0%), Cynodon dactylon (27.2%), D. farinae (9.9%), D. pteronyssinus (8.6%). In this 
study, house dust mites and grass allergens were found to be the most common triggers of atopic dermatitis. In conclusi on, 
the frequency of food allergens was less common in atopic dermatitis. The most common allergic comorbidity associated 
with atopic dermatitis was allergic rhinitis, and house dust mites and grasses were the most common allergens in these 
cases. 
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Fig.1. The comparison of the percentages of indoor 
allergens in terms of age 

 

 
Fig.2. The comparison of the percentages of outdoor 
allergens in terms of age 

Skin Prick Test Procedure and Interpretation: Skin 
prick tests were performed to patients with atopic 
dermatitisby the same dermatologist in order to 
achieve standardization using the ALK-Abello 
Prick Test (Hørsholm, Denmark) solutions. After 
cleaning the volar surface of the forearms with 
alcohol, approximately equal numbers of allergens 
were applied to both arms, including six indoor, 
seven outdoor and six food allergens. Each 
allergen was dropped at 2 cm intervals to avoid 
overlapping reactions and false positivity. 
Histamine hydrochloride was used as a positive 
control and isotonic NaCl as a negative control. 
Allergens were classified into three categories as follows: 
(i) Indoor allergens; Dermatophagoides  pteronyssinus 
(D. pteronyssinus), Dermatophagoides farinae (D. 
farinae), Cladosporium herbarum, Blattella 
germanica, Felis domesticus (F. domesticus), 
Canis familiaris (ii) Outdoor allergens; grasses 
(Dactylis, Festuca, Lolium, Phleum, Poa, Avena), 
grasses mix (Dactylis, Festuca, Lolium, Phleum, 
Poa, Avena), Cynodon dactylon, Corylus avellana, 
tree mix, Olea europaea and (iii) Food-related 
allergens; wheat flour, walnut, hazelnut, peanut, 
egg yolk, latex. Test result was evaluated after 15 
minutes as follows: 1 (+) erythema ≤ 15 mm; no 
edema; 2 (+) erythema> 15 mm; edema <3 mm; 3  

 
Fig.3. The comparison of the percentages of food 
allergens in terms of age 

(+) edema 3-6 mm; 4 (+) edema as> 6 mm and 
pseudopod development (8). No serious 
complications were observed in any patient. The 
ethics committee approval was received from 
Erciyes University Ethics Committee, Kayseri, 
Turkey (approval date and number: 2019/770). 

Statistical analysis: The data were analyzed using 
IBM SPSS Statistics for Windows, Version 20.00 
(IBM Corp., Armonk, N.Y., USA).and a p value 
less than 0.05 was considered statistically 
significant. The normality of the data was tested. 
Continuous variables without normal distribution 
were expressed as the median. Categorical 
variables were analyzed by Pearson’s Chi-square 
test.  

Results 

Demographic characteristics: A total of 144 
patients with atopic dermatitis (106 females and 
38 males) were included in this study. The median 
age of the patients was 18 (range 3-51) years. 
Ninetyone (63.2%) patients had a family history of 
allergic diseases. The demographic characteristics 
of the patients are presented in table 1 (Table 1).  

The most frequent allergens with at least three 
positivity were grasses (31.2%), grasses mix 
(24,3%), Cynodon dactylon (15.3%), D. 
pteronyssinus (9.7%), D. farinae (7.6%), F. 
domesticus (7%), and Olea europaea (5.6%), 
respectively (Table 2). 

Skin Prick Test Results 

Skin prick test results in general: Ninety four 
(65.3%) patients had at least one allergen 
positivity in SPT while 62 (43.1%) had at least 
three positivity. Among the patients with at least 
one allergen positivity, 18 out of94 (19.2%) and 
with at least three allergen positivity, 13 out of 62 
(21.0%) had single allergen positivity. The SPT 
results in terms of the degree of allergen positivity 
are shown in table 2 (Table 2).  
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Table 1. Demographic Characteristic of Patients With Atopic Dermatitis 

Gender 

Female 

Male 

106 (73.6%) 

38 (26.4%) 

Occupation 

Officer 

Worker 

Farmer 

Student 

Unemployed  

Housewife 

10 (6.9%) 

6 (4.2%) 

1 (0.7) 

86 (59.7%) 

11 (7.6%) 

30 (20.8%) 

Education levels 

No literacy 

Primary school 

Middle School 

High school 

University 

5 (3.5%) 

32 (22.2%) 

34 (23.6%) 

47 (32.6%) 

26 (18.1%) 

Marital status 

Married 

Single 

36 (25%) 

108 (75%) 

Comorbid allergic conditions 

Asthma 

Allergic rhinitis 

Conjunctivitis 

Food hypersensitivity 

21 (14.6%) 

81 (56.3%) 

25 (17.4%) 

8 (5.6%) 

 

Skin prick test and gender: There were no 
statistically significant differences between the 
number of at least one/three allergen positivity 
and gender (p values were 0.430, 0.531 
respectively) (Table 3) and no statistically 
significant differences between each allergen 
positivity and gender (p>0.05). 

Skin prick test and age: There was no 
statistically significant difference between at least 
one/three allergen positivity and under the age of 
18 years (p values were 0.143, 0.291 respectively). 

D. farinae and D. pteronyssinus positivity were 
significantly statistically more frequent in patients 
above 18 years old than in patients under 18 years 
old (p values were 0.003 and 0.007, respectively). 
On the other hand, there were no statistically 
significant differences between other allergens and 
the age of patients (Figure 1, 2, 3).  While at least 
one allergen positivity was detected in 57.1% of 
the patients under the age of 18 years, it was 
detected in 68.9% of thepatients above ≥18 years 
of age. There was at least three allergen positivity 
in 38.6% of the patients under the age of 18 
whereas it was in 47.3% of the patients with ≥18 

years of age. There were no statistically significant 
differences between at least one/ three allergen 
positivity and age (p values were 0.143, 0.291, 
respectively.) 

Skin prick test and marital status: D. farinae and 
D. pteronyssinus positivity were statistically 
significantly more frequent in married patients 
than singles (p values were 0.004 and 0.007, 
respectively) (Table 4). There were no statistically 
significant differences between other allergens and 
marital status. 

Skin prick test and occupations: There were 
statistically significant differences among 
occupations in terms of D. farinae and D. 
pteronyssinus positivity (p values were 0.003 and 
0.010, respectively) (Table 5). There were no 
statistically significant differences between other 
allergens and occupations. 

Skin test results andcomorbid allergic conditions: 
There was a statistically significant difference 
between at least one allergen positivity and allergic 
rhinitis (p=0.043) while there was no statistically 
significant difference between at least one allergen 
positivity and other allergic conditions including  
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Table 2. The Degrees of Allergen Positivity in Skin Prick Test 

Type of allergens Number of patients (%) 

1 + 2 + 3 + 4 + 

Indoor allergens 

Dermatophagoides farinae 1 (0.7) 12 (8.3) 11 (7.6) 0 (0.0) 

Dermatophagoides pteronyssinus 3 (2.1) 18 (12.5) 12 (8.3) 2 (1.4) 

Cladosporium Herbarium 1 (0.7) 10 (6.9) 0 (0.0) 0 (0.0) 

Blattella Germanica 1 (0.7) 13 (9) 3 (2.1) 3 (2.1) 

Felis domesticus 1 (0.7) 5 (3.5) 4 (2.8) 6 (4.2) 

Canis familiaris 0 (0.0) 10 (6.9) 4 (2.8) 3 (2.1) 

Outdoor allergens 

Grasses mix 0 (0.0) 10 (6.9) 6 (4.2) 29 (20.1) 

Grasses  0 (0.0) 3 (2.1)            14 (9.7) 31 (21.5) 

Cynodon dactylon 1 (0.7) 9 (6.3) 5 (3.5) 17 (11.8) 

Populus alba 2 (1.4) 13 (9.0) 4 (2.8) 1 (0.7) 

Corylus avellana 0 (0.0) 1(0.7) 1(0.7) 0 (0.0) 

Tree mix 0 (0.0) 7 (4.9) 1 (0.7) 0 (0.0) 

Olea europaea 1 (0.7) 19 (13.2) 5 (3.5) 3 (2.1) 

Food-related allergens 

Wheat flour 1(0.7) 5 (3.5) 4 (2.8) 1 (0.7) 

Walnut 0 (0.0) 8 (5.6) 2 (1.4) 0 (0.0) 

Hazelnut 8 (5.6) 10 (6.9) 3 (2.1) 0 (0.0) 

Peanut 3 (2.1) 7 (4.9) 4 (2.8) 0 (0.0) 

Egg yolk 1 (0.7) 3 (2.1) 0 (0.0) 0 (0.0) 

Latex 1(0.7) 3 (2.1) 1(0.7) 0 (0.0) 

 

Table 3. The Differences Between Skin Prick Test Positivity and Gender 

Gender 

 

Number of at least one allergen 
positivity 

Number of three allergen positivity 

Yes No P value Yes No P value 

Female 

 
69 (65.1%) 37 (34.9%)  

0.430 

44 (41.5%) 62 (58.5%)  

0.531 
Male 22 (57.9%) 16 (42.1%) 18 (47.4%) 20 (52.6%) 

 

asthma, conjunctivitis, and food hypersensitivity 
(0.721, 0.927, 0.258, respectively).  

There was a statistically significant difference 
between at least three allergen positivity and 
allergic rhinitis (p=0.006). On the other hand, 
there was no significant difference between at 
least three allergen positivity and asthma, 
conjunctivitis, and food hypersensitivity (0.619, 
0.583, and 0.290, respectively). 

The number of patients with at least one and three 
allergen positivity was higher in those with allergic 
rhinitis. 

The most common at least three positive allergens 
in patients with atopic dermatitis who had 

accompanying allergic rhinitis were grasses 
(44.5%), grasses mix (37.0%), Cynodon dactylon 
(27.2%), D. farinae (9.9%), D. pteronyssinus 
(8.6%), and Canis familiaris (8.6%).   

Discussion 

Detection of allergens, particularly in patients with 
atopic dermatitis, is crucial for the treatment and 
prevention of the disease (6, 7, 9, 10). Skin prick 
test is a fast, easy, and safe allergy test that can be 
performed to detect triggering allergens in patients 
with atopic dermatitis. It is reported that small 
papules under 3 mm of diameter are not 
significant for clinical studies. However, they are  
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Table 4. The Differences Between house dust mite Positivity and Marital Status 

Marital status 
Number of D. pteronyssinus positivity Number of D. farinae positivity 

Yes No P value Yes No P value 

Married 15 (41.7%) 32 (58.3%) 
0.007 

12 (33.3%) 24 (66.7%) 
0.004 

Single 20 (18.5%) 88 (81.5%) 12 (11.1%) 96 (88.9%) 

 

assumed to be positive in epidemiological based 
studies (11). In this study, unlike many other 
studies, we evaluated the percentages of papules 
both under and above three millimeters of 
diameter. In this regard, 65.3% of the patients had 
at least one allergen positivity while 43.1% had at 
least three allergen positivity. Yuksel et al. 
reported that 47% of children with atopic 
dermatitis had at least three millimeters of 
diameter positivity in SPT and Oğuz et al. 
reported with a similar percentage of allergen 
positivity in 52% of their patients (12, 13). On the 
other hand, Çölgeçen et al. reported that 24.4% of 
their patients with atopic dermatitis had at least 
three millimeters of diameter positivity in SPT 
while Kahraman et al. reported allergen positivity 
in 31.2% of their patients (14, 15).     

Allergen factors in allergy-prone individuals that 
can change with geographical factors such as 
climate, vegetation, humidity, and altitude may 
cause different SPT results according to various 
studies. In this context, previous studies reported 
that the highest allergen positivity was pollen mix 
with a percentage of 70.3% for asthma in 
Erzurum, while grasses positivity was reported as 
87.5% in Urfa (16, 17). In addition, it has been 
reported that house dust mite allergens were the 
most common allergens in patients with any 
allergic condition with a percentage of 51% in 
Antalya whereas grasses positivity was reported as 
19.4% in Malatya (15, 18). Furthermore, Dikmen 
et al. reported that the most frequent allergen 
positivity was house dust mites (41.3%) followed 
by grasses with a percentage of 18.2% in patients 
with any allergic condition (19). Different from 
most of previous studies, in our study, SPT was 
performed only to patients with atopic dermatitis.  
The most frequent allergens with ≥3 mm 
positivity were grasses, grasses mix, Cynodon 
dactylon, D. pteronyssinus, D. farinae, F. 
domesticus, and Olea europaea, respectively, in 
Kayseri Develi region. These results may indicate 
the importance of potentially triggering factors 
including indoor and outdoor allergens in patients 
atopic dermatitis, especially in Kayseri region. 

 In the present study, the percentage of grasses 
positivity was 31.2%, while grasses mix positivity 
was 24.3%. Aeroallergens was the most common 

allergen types in patients with atopic dermatitis. 
This finding was consistent with the results of 
previous SPT tests conducted in atopic dermatitis 
(20-22). Unlike grasses mix, grasses carry oat 
pollen, which is the type of grains known as 
Avena sativa has a different season. While the 
grasses season is spring-summer, the grain pollen 
season is all summer long. In this study, 6.9% of 
the cases had grasses positive/grass mix negative 
result which indicates the percentage of oat pollen 
allergy positivity. It can be proposed that in places 
where grains are common such as Develi region, 
test result may vary due to geographic differences. 
This point reveals the importance of geographic 
features in the SPT test. 

In this study, C. dactylon positivity was 15.9% 
that indicates a large number of C. dactylon allergy 
in Kayseri, Develi region. There are numerous 
apple orchards in Kayseri, Develi. In this regard, 
Eşitmez et al. reported the frequency of Cynodon 
dactylon as 4.89% in apple orchards in Kayseri 
(23). In this context, apple orchards may be one of 
the potential culprit areas for patients with atopic 
dermatitis in Develi region. 

Cat allergens transported on small particles are 
easily rendered airborne in the setting of normal 
ventilation (24). They can be easily moved by 
dresses, shoes, or human hair from cat-owning 
homes to environments, thus these allergies can 
also be transferred to cat non-owning homes (25). 
In Develi, which is a relatively rural place where 
cats are common, the interaction between children 
and cats and interaction among children are 
common. These may be related to frequency of 
cat allergies. 

Olea europaea (olive tree) has a widespread 
distribution on the Aegean, Marmara, and 
Mediterranean regions in our country (26). A 
previous study revealed that the distribution of 
Olea europaea pollens density is about 0% in the 
Central Anatolian region including our area (27). 
However, in our study, the percentage of at least 
one positivity for Olea europaea was common 
with a percentage of 19.5% while the percentage 
of at least three positivity was 5.6%. There is a 
strong migration from Marmara and 
Mediterranean regions to Develi, especially in 
summer months for holidays. It can be proposed  
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Table 5. The Differences Between House Dust Mite Positivity and Occupations 

 

that both the immigrants and relatives who visited 
people in Kayseri, Develi may transport allergens 
and cause development of sensitivity to olive tree 
pollen. Furthermore, a cross-reaction can occur 
between the pollens of certain types of Oleaceae 
and Gramineae plant families and olive tree pollen 
(28). These two plant families which are present in 
Kayseri may be related to a high rate of olive tree 
pollen allergy.  

In this study, we did not find a relationship 
between the positivity of allergens and gender. 
However, the positivity of D. pteronyssinus and 
D. farinae were notably more common in females 
than males. These two allergens were significantly 
higher in patients with marriage, above 18 years of 
age as well as housewives. The high frequency of 
allergen positivity in patients above 18 years of 
age and married patients may be related to the 
high frequency of housewives. House dust mites 
are more common in humid environments, and 
less in place with dry and hot temperatures. They 
live in carpets and furniture and in environments 
with optimum conditions such as humidity as 
approximately 75% and a temperature of 25 °C. 
Laboratory studies have reported that the survival 
of D. pteronyssinus that can live ten days is 73% 
relative humidity and at 25 °C. D. farinae 
disappears in 35% relative humidity effectively at 
22 °C (29-31). Months with the highest relative 
humidity, which is a suitable condition for house 
dust mite living in Develi are December, January, 
and February (32). It can be concluded that house 
dust mites may be an important factor for atopic 
dermatitis exacerbation during the winter months. 
In addition, environmental protection for indoor 
allergens are to keep the humidity low, prevent 
wet areas on walls and carpets, and keep the home 
temperature at high degree during the winter. 
These are crucial measures to prevent aggravation 
of atopic dermatitis.  

Dikmen et al. reported that grass and tree pollen 
positivity was more common at an early age, while 

house dust mites positivity was more common in 
advanced ages (19). Escarrer et al. conducted a 
study with 64 atopic dermatitis patients and 
reported that patients under 2 years of age  had 
more common food-related allergy while patients 
between ages of 2-10 years had more common 
food as well as aeroallergens-related allergy and 
patients above 10 years of age had more common 
aeroallergens-related allergy (33). In our study, 
aeroallergen positivity except for cats and dogs 
were higher in patients under 18 years of age than 
patients above 18 years of age. On the other hand, 
food allergens did not contain any standardized 
results. With our results, it can be suggested that 
questioning possible animal contact in patients 
with atopic dermatitis under 18 years of age can 
be useful in reducing disease exacerbations. 

In previous reports, egg, soybean, and milk have 
been reported as the most common reason for 
food-related allergy in patients with atopic 
dermatitis. In various studies, the prevalence of 
eggs was reported above 70%, soybean 3.1% to 
33.3%, and milk 33.3% to 50% (34-37). In this 
study, the frequency of food-related allergens was 
less than indoor and outdoor allergens. The most 
common at least three positivity food allergen was 
wheat flour with a percentage of 3.5%. This result 
may be related to the fact that SPT is more 
significant in respiratory allergies than in food-
related allergies. This can also be related to the 
occurrence of secondary allergens of food-related 
allergens during their passage through the 
digestive tract. In addition, the age of the patients 
in this study includes adults as well as children. 
Given the fact that food allergen positivity is more 
common in children, it can be understood why the 
frequency of food allergens is low in overall study 
population. 

 In the present study, the most common 
accompanying allergic disease to atopic dermatitis 
was allergic rhinitis. The SPT positivity was 
statistically significantly more common in patients 

Occupation D. farinae positivity P value D. pteronyssinus positivity P value 

Yes No Yes No 

Officer 4 (40%) 6 (60%)  

 

 

0.003 

3 (30%) 7 (70%)  

 

 

0.010 

Worker 0 (0%) 6 (100%) 1 (16.7%) 5 (83.3%) 

Farmer 0 (0%) 1 (100%) 1 (100%) 0 (0%) 

Student 7 (8.1%) 79 (91.9%) 13 (15.1%) 73 (84.9%) 

Unemployed  2 (18.2%) 9 (81.8%) 1 (9.1%) 10 (90.9%) 

Housewife 11 (36.7%) 19 (63.3%) 16 (53.3%) 14 (56.7%) 
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with accompanying allergic rhinitis than those 
without allergic rhinitis. In contrast, there were no 
significant differences between SPT positivity in 
patients with accompanying asthma, 
conjunctivitis, and food hypersensitivity and those 
without these allergic diseases. Aeroallergens were 
the most common allergens in patients 
accompanied by allergic rhinitis.  

This study has some limitations. SPT was 
performed using certain allergens. Cross-reactivity 
between the certain tested allergens may have 
partially changed results, especially for food-
related allergens. Single-center results may limit 
the generalisability of the findings. 

In this study, house dust mites and grass allergens 
were the most common triggers of atopic 
dermatitis. The frequency of food allergens was 
less common in atopic dermatitis. The most 
common allergic comorbidity associated with 
atopic dermatitis was allergic rhinitis, and house 
dust mites and grasses were the most common 
allergens in these cases. Further multicenter, 
comprehensive SPT based studies on atopic 
dermatitis will illuminate the possible triggers of 
the disease in atopic dermatitis in different 
geographies. 
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