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Seasonality of asthma exacerbation in children caused by respiratory virus

infection and allergen sensitization

Yoo Jin Kim, Song-1 Yang

Department of Pediatrics, Hallym University Sacred Heart Hospital, Hallym University College of Medicine, Anyang, Korea

Purpose: Acute asthma exacerbations in children have seasonal variations and occur frequently in fall. Respiratory viral infections
and environmental allergens are associated with asthma exacerbation. This study aimed to identify seasonal trends of asthma exac-
erbation and the effects of respiratory viral infection and allergen sensitization on the seasonality of asthma exacerbation in children.
Methods: Children under the age of 18 years who visited to the Emergency Department or hospitalized for acute asthma exacerba-
tions from 2011 to 2019 were included. We reviewed medical records, including demographics, date of asthma exacerbation, results
of respiratory virus and allergen sensitization, and they were analyzed to identify the seasonal trends of asthma exacerbation.
Results: A total of 320 asthma exacerbations were included, with the highest frequency in fall. Human rhinovirus was positive in
64.7% and 60.0% in fall and spring exacerbations, respectively. House dust mite sensitization was highest in fall at 78.5%, while food
sensitization was highest in spring at 76.9%. In patients who were sensitized to house dust mites or food allergens, respiratory viral
infections further increased asthma exacerbation in fall and spring, respectively.

Conclusion: Respiratory virus may be associated with asthma exacerbation in fall and spring. House dust mite and food sensitiza-
tions may be associated with fall and spring asthma exacerbations by worsening the severity of asthma symptoms caused by respi-
ratory viral infections. In childhood asthmatic patients with allergen sensitization, avoidance of sensitized allergens, prevention of
viral infection, and more active treatment of viral infection may help prevent acute asthma exacerbations. (Allergy Asthma Respir Dis

2021;9:238-244)
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Mugwort, Nettle, Dandelion, Hop Japanese), ‘5= (Cat, Dog, Rab-
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Table 1. Characteristics of study population (total asthma attack episode =320)

Variable Value
Age (mo) 52.6+358
Age group (mo)
<24 79(24.7)
24-72 154 (48.1)
>72 87(27.2)
Male sex 235(73.4)
Allergic diseases
Food allergy 31(9.7)
Atopic dermatitis 124 (38.8)
Allergic rhinitis 183(57.2)
Anaphylaxis 14(4.4)
Family history of allergic diseases 95/121(78.5)
|dentified pathogen
Human metapneumovirus 12/162(7.4)
Adenovirus 12/162(7.4)
Bocavirus 7/162 (4.3)
Parainfluenza virus 10/162(6.2)
Human rhinovirus 92/162 (56.8)
Respiratory syncytial virus 25/162 (15.4)
Coronavirus 5/162(3.1)
Influenza virus 7/173(4.0)
Any virus 144/173(83.2)
Allergen sensitization
House dust mite 211/314(67.2)
Animal 50/292(17.1)
Tree pollen 36/277(13.0)
Grass pollen 5/222(2.3)
Weed pollen 12/237 (5.1)
Mold 18/274(6.6)
Food 172/283(60.8)

Values are presented as mean + standard deviation or number (%).

240 https://doi.org/10.4168/aard.2021.9.4.238

KimYJandYang Sl * Seasonality of asthma exacerbation

2 o] g&3}o] v WSkt B4 B4-2 IBM SPSS Statistics ver. 20.0
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and age (B).
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Table 2. Respiratory virus and allergen sensitization associated with seasonali-
ty of asthma exacerbation

_ Season
Variable - : Pvalue
Spring  Summer  Fall Winter
Respiratory virus
Human metapneumovirus ~ 9(200)  1(32)  0(0) 2(11.1) 0001

5(11.1) 1(32) 6(88) 0(0) 0.344
6(133) 132  0(0) 0(0) 0.005
7(156) 3(97)  0(0) 0(0) 0.004

Adenovirus
Bocavirus
Parainfluenza virus

Human rhinovirus 27(60.0) 16(5.6) 44(64.7) 5(27.8 0038
Respiratory syncytial virus ~— 1(2.2)  0(0) 18(265) 6(33.3) <0.005
Coronavirus 1(22)  0(0) 3(44) 1(56) 0.601
Influenza virus 2(40)  0(0) 0(0) 5(20.8) <0.005
Any virus 45(90.0) 21(67.7) 61(89.7) 17(70.8)  0.009
Allergen sensitization
House dust mite 47(53.4) 36(64.3) 102(785) 26(65.0) 0.002
Animal 19(24.1) 8(14.8) 13(10.8) 10(256) 0.042
Tree pollen 15(205) 7(143) 13(109) 1(28 0057
Grass pollen 2(38)  1(24) 1(11)  1(30) 0.735
Weed pollen 6(98) 3(71) 10100 2(6.1) 0.078
Mold 565 487 6(2 3(83 083
Food 60(76.9) 30(588) 60(50.8) 22(61.1)  0.004

Values are presented as number (%)
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Fig. 2. Prevalence of asthma exacerbation during each season stratified by 4
groups according to respiratory viral infection and allergen sensitization. (A) Re-
spiratory virus and house dust mite sensitization. (B) Respiratory virus and food
sensitization. Pvalue is comparison of the prevalence of asthma exacerbation
for each group in each season.
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