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Association Between the Sensitization Rate for Inhalant Allergens in Patients with
Respiratory Allergies and the Pollen Concentration in Ulsan, Korea

Seung Won Choi', Ji-Ho Lec’, Yangho Kim’, In-Bo Oh’, and Kee-Ryong Choi®

IDepartments of Internal Medicine, ZOccupational and Environmental Medicine, and S Environmental Health Center,
Ulsan University Hospital, University of Ulsan College of Medicine; 4Department of Biological Science,
University of Ulsan College of Natural Science, Ulsan, Korea

Background/Aims: Pollinosis is an increasing problem, with allergenic pollen causing rhinitis, asthma, and other allergic diseases.
This study examined the patterns of sensitization to inhalant allergens in patients with respiratory allergies and analyzed the
regional pollen concentrations in Ulsan, Korea.

Methods: A skin prick test was performed with 21 common inhalant allergens, including 18 types of pollen, in 634 patients with
respiratory allergies from January of 2008 through December of 2010. Airborne pollen was collected daily from three different
stations in Ulsan using a Durham sampler. Daily records and identification of the pollen types were made (2009-2010).

Results: The sensitization rates for inhalant allergens were as follows: Dermatophagoides pteronyssinus (38.2%), Dermatophag-
oides farinae (38.0%), birch (15.8%), alder (15.3%), hazel (14.2%), oak (13.5%), beech (10.8%), mugwort (9.6%), and hop
Japanese (5.2%). Airborne pollen has two peak seasons: tree pollen from February to June, followed by weed pollen from August to
October. Pine tree, oak, and alder were the most frequently found pollen types in spring, whereas hop Japanese and mugwort were
the most frequently found pollen types in autumn.

Conclusions: House dust mites are the most common offending allergen in Ulsan. The sensitization rates to some tree pollen types,
including birch, alder, and hazel were higher than those of weed or grass pollen. Causative allergens are changing in response to
climate change and air pollution. Continuous aerobiological monitoring is the cornerstone for observing changes in pollen and a
prerequisite for the study of the effect of climate change on allergic diseases. (Korean J Med 2014;86:453-461)
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Table 1. Demographic data of the patients

Patient number 634
Male:Female 320:314
Age (Mean £ SD) 34.1+20.1
Age range 5-84
Age (yr), n (%)
<15 183 (28.9)
16-30 114 (18.0)
31-45 116 (18.3)
46-60 155 (24.4)
>61 66 (10.4)
Disease, n (%)
Rhinitis 417 (65.8)
Asthma 332 (52.4)

Rhinitis + Asthma 115 (18.1)
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Table 2. Frequency of sensitization to inhalant allergens according to age

ZH Al 644 5 2014 —

Skin test reactivity rate (%)

Allergens
All <15yr 16-30 yr 31-45 yr 46-60 yr >61yr p-value
Indoor allergens
D. pteronyssinus 38.2 60.3 55.8 35.7 14.4 9.2 <0.05
D. farinae 38.0 63.1 54.9 325 15.8 7.7 <0.05
Cockroach 4.6 35 6.1 53 1.6
Tree pollens
Alder 15.3 22.0 22.7 13.4 10.9 49 <0.05
Ash 2.5 5.0 1.9 0.7 1.7
Beech 10.8 159 17.0 9.9 6.1 34 <0.05
Birch 15.8 22.1 22.7 13.5 115 6.8 <0.05
Elder 44 7.7 45 0.7 1.7
Elm 29 5.1 1.7 0 0
Hazel 14.2 20.5 20.0 13.6 9.8 53 <0.05
Oak 13.5 18.6 20.8 13.4 7.5 6.6
Popular 2.1 7.0 0 0 1.7
Willow 2.3 4.6 3.6 0 1.7
Grass pollen mixture” 5.1 6.4 11.7 4.4 0 0
Weed/grass pollens
Dandelion 52 7.3 52 53 0
Hop Japanese 52 7.1 10.4 6.8 1.3 3.1
Mugwort 9.6 7.0 17.1 13.2 6.6 3.1
Nettle 3.4 8.7 1.8 2.0
Orchard grass 5.1 12.5 10.4 1.7 1.3 0 <0.05
Plantain 2.8 4.5 1.0 0.7 0
Ragweed 4.7 4.1 8.8 33 1.6

*Grass pollen mixture contains the following allergens: velvet grass, orchard grass, rye grass, timothy grass, Kentucky blue grass, and

meadow fescue.
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Table 3. Frequency of sensitization to inhalant allergens accord-
ing to various diseases

Skin test reactivity rate (%)

Allergen — —
Rhinitis  Rhinitis + Asthma Asthma
Indoor allergens
D. pteronyssinus 59.4 56.3 39.6
D. farinae 59.7 59.3 40.4
Cockroach 6.8 7.7 2.8
Tree pollens
Alder 28.2 27.0 13.7
Ash 5.0 4.8 3.0
Beech 239 20.4 11.8
Birch 29.1 274 14.3
Elder 8.7 9.4 5.9
Elm 9.2 3.7 23
Hazel 28.7 272 134
Oak 254 17.9 14.6
Popular 4.2 4.8 23
Willow 45 5.4 22
Grass pollen mixture® 8.6 8.8 5.1
Weed/grass pollens
Dandelion 10.8 7.7 73
Hop Japanese 15.3 7.5 4.8
Mugwort 15.4 13.7 9.1
Nettle 5.8 7.5 34
Orchard grass 14.1 11.9 39
Plantain 53 6.3 3.8
Ragweed 7.4 53 5.0

*Grass pollen mixture contains the following allergens: velvet
grass, orchard grass, rye grass, timothy grass, Kentucky blue
grass, and meadow fescue.
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Table 4. Airbome pollen counts in Ulsan, South Korea

Pollen type Count  Pollen type Count
Pinus 10909.3  Prunus 9.3
Quercus (Oak) 2444.6 Amorpha 8.4
Alnus (Alder) 977.7  Dorotheanthus 8.3
Humulus 647.3  Oleaceae 8.2
Gramineae (Grass) 185.1 Acalypha 6.9
Cupressac 164.8  Solanum 6.6
Artemisia (Mugwort) 162.8  Cruciferae 5.8
Castanea 107.4  Rhus 5.1
Taxodiaceae 106.8  Populus 4.9
Ulmus + Zelkova 67.4  Platanus 4.8
Ginkgo 61.4 Juglans 43
Betula (Birch) 47.8 Taxus 39
Morus 419 Typha 3.7
Celtis 41.1  Amaranthaceae 33
Platycarya 40.7 Plantago 2.8
Ambrosia (Ragweed) 32.9  Acer 2.5
Cypercareae 224  Syringa 2.2
Carpinus 21.5 Spiraea 2.1
Cyclobalanopsis 214 Buxus 1.9
Compositae 21.1 Pterocarya 1.8
Chenopodiaceae 19.6  Polygonum 1.4
Corylus (Hazel) 142 Aesculus 1.0
Rumex 13.5 Ligustrum 0.9
Salix (Willow) 10.8 Rhododendron 0.7
Photinia 9.4  Persicaria 0.4

All counts are given as grains/cmz/year.
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Figure 2. Monthly total atmospheric pollen counts at the three
collecting stations in Ulsan.
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Figure 3. Annual patterns for individual pollen types in Ulsan.
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