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Relation of allergic rhinitis, allergen sensitization, and air pollutants in
preschool children

Yoo-Jin Kim, Shin-Ae Yoon, Sung-ll Woo

Department of Pediatrics and Respiratory Disease Center, Chungbuk National University Hospital, Chungbuk National University College of Medicine, Cheongju,
Korea

Purpose: We aimed to investigate the prevalence and allergen sensitization of allergic rhinitis (AR) in preschool children. We as-
sessed the relationship of AR, allergen sensitization, and air pollutants.

Methods: Between 2012 and 2016 in Jincheon, skin prick testing and questionnaire survey were performed on 2,958 children. AR
have diagnosed on the basis of current symptoms and sign of AR on the Korean International Study of Asthma and Allergies in
Childhood questionnaire and 1 or more proven allergen sensitization.

Results: A total of 2,052 children completed survey and skin prick testing, and were included in the analysis. The prevalence of AR
symptom within last 12 months and AR were 27.0% and 10.9%, respectively. During study, both prevalences were increased from
20.1% and 8.6%, respectively in 2012 to 29.1% and 12.8%, respectively in 2016. The total inhalant allergen sensitization rate was
32.6%. The most common inhalant allergen was Dermatophagoides farinae (23.1%), followed by Dermatophagoides pteronyssinus
(22.5%), tree pollens (5.3%), weed pollens (5.2%), fungi (4.7%), dog hair (4.5%) cat fur (3.6%), grass pollens (1.1%), and cockroach
(0.8%). Although there was no difference tree or weed pollen sensitization, pollen seasonal prevalence of current AR symptoms is
highest in spring (80%) versus autumn (52.3%). Seasonal PV (particulate matter with a median aerodynamic diameter less than or
equal to 10 um in diameter) and SO (sulfur dioxide) levels were correlated with the prevalence of seasonal AR symptoms. Pollen sea-
sonal current AR symptoms were significantly related to seasonal pollen sensitization, but not inhalant allergens including dust mites.
Conclusion: There was a rapid increasing prevalence of AR in preschool children in the areas of urbanization and industrialization.
Pollen seasonal current AR symptoms have a close relationship with PM:, and seasonal pollen sensitization. (Allergy Asthma Respir Dis
2018;6:197-205)
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2 803} 2to| 2 HYTH(P<0.01) (Table 1).
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’ 2,958 Preschool children in the community ‘

H’ 337 No response ‘

\ 4
’ 2,621 Complete response to questionnaire ‘

*»’ 278 Disagreement ‘
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’ 2,343 Agreement to SPT ‘

291 Excluded
59 Absence
105 Irritability
118 Antihistamine use history or negative
reaction to histamine
9 History of CLD or VLBW
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\ 4
’ 2,052 Data analysis

Fig. 1. Trial profile. SPT, skin prick test; CLD, chronic lung disease; VLVW, very
low hirth weight.
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Fig. 2. Prevalence of allergic rhinitis (AR) symptom within 12 months (A) and AR with based on questionnaire and inhalant allergen sensitization (B). Error bars repre-
sents 95% confidence interval. The solid line shows trend of prevalence. *P<0.05. **P<0.01.
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Table 1. Characteristics and allergic rhinitis symptoms of subjects

KimYJ, etal. « Allergic rhinitis and air pollutants in children

Characteristic 2012 (n=313) 2013 (n=390) 2014 (n=525) 2015 (n=416) 2016 (n=408)
Sex, male:female 160:153 201:189 270:255 196:220 204:204
Age (yr) 5.3(5.2-5.4) 5.3(5.2-5.4) 49(4.8-5.0) 5.1(65.0-5.2) 5.1(5.0-5.2)
AR-symptom ever (%) 24.6(19.8-29.4)* 39.2(34.4-44.1) 375(33.4-41.7) 37.3(326-419) 38.0(33.3-42.7)
AR-symptom within 12 months (%) 20.1(15.7-24.6)* 27.9(235-32.4) 26.5(22.7-30.3) 30.0(25.6-34.5) 292 (24.7-33.6)
Seasonal symptom, spring (%) 15.7(11.6-19.7)"* 22.6(18.4-26.7) 19.4(16.0-22.8) 25.2(21.0-29.4)" 245(203-28.7)
Seasonal symptom, summer (%) 26(0.8-4.3) 3.1(1.4-48) 10.1(75-12.7) 36(1.8-54) 6.1(3.8-8.5)
Seasonal symptom, autumn (%) 105(7.1-14.0¢ 13.8(10.4-17.3) 12.6(9.7-15.4) 18.3(145-22.08 15.0(11.5-18.4)
Seasonal symptom, winter (%) 15.3(11.3-19.3) 14.1(106-17.6) 12.6(9.7-15.4) 202(16.3-24.1) 15.2(11.7-187)

Values are presented as mean (95% confidence interval).
AR, allergic rhinitis.
*P<0.05 than other year. " **P<0.01.
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Fig. 3. Sensitization rate of allergen types in preschool children according to year. Der f, Dermatophagoides farinae; Der p, Dermatophagoides pteronyssinus.
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Table 2. Annual changes in air pollution of study area

Allergy Asthma Respir Dis AARD

Variable 2011 2012 2013 2014 2015 2016
PVo (annual average) (pg/m?) 50.3 46.8 56.1 59.3 56.3 488
PV (maximum average) (ug/m°) 100.1 98.8 1225 1354 142.7 9.3
PMi (maximum value) (pg/m?®) 153 142 200 217 424 160

S0z (annual average) (ppm) 0.0028 0.0037 0.0038 0.0038 0.0041 0.0040
NO; (annual average) (ppm) 0.0173 0.0176 0.0218 0.0218 0.0165 0.0162
03 (annual average) (ppm) 0.0269 0.0268 0.0284 0.0298 0.0286 0.0273
CO (annual average) (ppm) 0.39 0.39 0.45 043 0.45 043

P, particulate matter with a median aerodynamic diameter less than or equal to 10 um in diameter; SO, sulfur dioxide; NO, nitrogen dioxide; Os, 0zone; CO, carbon monoxide.

Table 3. Prevalence of allergic rhinitis (AR, defined as AR symptom within 12 months and aeroallergen sensitization)

Year 2012 2013 2014 2015 2016
AR-symptom ever (%) 24.6(19.8-29.4)* 39.2(34.4-44.1) 375(33.4-41.7) 37.3(326-41.9) 38.0(33.3-42.7)
AR-symptom ever with AAS (%) 10.9(7.4-14.3)* 139(104-17.3) 14.3(11.3-17.3) 144(11.0-17.8) 17.9(14.1-216)
AR-symptom within 12 months (%) 20.1(15.6-24.6)* 27.9(235-32.4) 26.5(22.7-30.2) 30.0(25.6-34.5) 29.1(24.7-33.6)
AR diagnosis (%) 8.6(5.5-11.8) 10.0(7.0-13.0) 10.7(8.0-13.3) 12.3(9.0-15.4) 12.8(9.5-16.0)
With seasonal symptom in spring (%) 6.4(3.7-9.1) 8.7(5.9-11.5) 93(6.8-11.8) 106(7.6-13.5) 10.8(7.8-13.8)
With seasonal symptom in autumn (%) 5.1(26-7.6) 5.1(29-7.3) 53(34-7.3) 79(5.3-105) 7.1(46-9.8)

Values are presented as mean (95% confidence interval).
AR, allergic rhinitis; AAS, Aeroallergen Sensitization.
*P<0.05 than other year.

mmm Mean of daily PMqo

PMio (g/m?)

mmm Mean of daily maximal PMio

Seasonal maximum PMq

Fig. 4. Seasonal trend of coarse particulate matter (PIMg) in study area. PMs, particulate matter with a median aerodynamic diameter less than or equal to 10 pm in

diameter.
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Fig. 5. The correlation between prevalence of current spring and autumn seasonal symptoms of allergic rhinitis (AR) with aeroallergen sensitization (A), seasonal pol-
len sensitization (B), seasonal mean of daily PMiq (C), seasonal maximum PMg (D). PMio, particulate matter with a median aerodynamic diameter less than or equal to

10 um in diameter.
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Fig. 6. (A-F) The correlation between seasonal air pollutant levels and prevalence of each seasonal symptoms of children with allergic rhinitis (AR) symptoms within

12 months.
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