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Changes in allergen sensitization in children with allergic diseases in the

1980 to 2019

Jae Hwa Jung, Ga Eun Kim, Mireu Park, Soo Yeon Kim, Min Jung Kim, Yong Ju Lee, Yoon Hee Kim, Kyung Won Kim, Myung Hyun Sohn

Department of Pediatrics, Institute of Allergy, Yonsei University College of Medicine, Seoul, Korea

Purpose: Allergen sensitization is constantly changing, and understanding these changes can help manage and prevent allergic
diseases. This research analyzed and compared the changes in allergen sensitization in children diagnosed with allergic diseases us-

ing the skin test and the multiple allergen simultaneous test.

Methods: We retrospectively analyzed the data on children who were diagnosed with allergic diseases and received immunother-
apy at Yonsei Medical Center from 1980 to 1998 and they were screened for allergen sensitization at Severance Hospital from 2005

to 2019.

Results: Between 1980 and 1998, and between 2005 and 2019, data on 3,205 (male, 70.3%; mean age, 7.2+ 2.9 years) and 15,318
children (male, 62.8%; mean age, 8.8 +4.5 years) were analyzed. The sensitized allergens that appeared in the 1980-1998 included
Dermatophagoides farinae (91.0%), Dermatophagoides pteronyssinus (76.3%), cockroach (13.5%), and Alternaria (11.5%), in order of
frequency; further, the sensitized allergens that appeared in the 2005-2019 included D. farinae (45.0%), D. pteronyssinus (39.6%), cat
dander (12.2%), and dog dander (9.1%), in order of frequency. D. farinae and D. pteronyssinus demonstrated the highest sensitization
rates, although the rates decreased gradually. The sensitization to cat dander and dog dander showed a growing trend, and sensiti-
zation to Humulus japonicus, Candida, and cockroach decreased after 2005.

Conclusion: Over the past 40 years, the allergen sensitization in Korean children with allergic diseases has increased. These changes
reflect lifestyle and environmental changes and influence allergic disease management approaches. Thus, changes in allergic sensi-
tization should be monitored continuously. (Allergy Asthma Respir Dis 2021;9:208-215)
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Table 1. Allergen sensitization (skin test) (20052019, n=2,733)

Allergen Sensitization

House dust mite
Dermatophagoides farinae
Dermatophagoides pteronyssinus

1,791/2,728 (65.7)
1,768/2,728 (64.8)

Tyrophagus putrescen 509/2,476 (20.6)
Tree
Acacia 289/2,475(11.7)
Birch 577/2,733(21.1)
Hazelnut 98/2,475(4.0)
Mountain Cedar 159/2,732 (5.8)
Oak 556/2,733(20.3)
Pine red 245/2,477(9.9)
Walnut 106/2,574 (4.1)
Weed
Golden rod 359/2,731(13.1)
Humulus japonicus 483/2,731(17.7)
Ragweed 360/2,733(13.2)
Sagebrush 392/2,730(14.4)
Timothy 318/2,731(11.6)
Grass
Bermuda 250/2,476 (10.1)
Orchard 248/2,475(10)
Red top 179/2,132(8.4)
Animal
Cat dander 644/2,733 (23.6)
Dog dander 486/2,733(17.8)
Rabbit dander 152/2,477 (6.1)
Mold
Alternalia 357/2,575(13.9)
Aspergillus 168/2,574(6.5)
Candida 222/2,574(8.6)
Cladosporium 101/2,476 (4.1)
Fusarium 84/2,474 (3.4)
Mucor 113/2,474 (4.6)
Penicillium 67/2,476 (2.7)
Pullularia 99/2,149 (4.6)
Rhizopus 28/2,475(1.1)
Trichophyton 129/2,150(6)
Insects
American cockroach 171/2,731(6.3)
German cockroach 261/2,731(9.6)
Cockroach 255/2,150(11.9)
Food
Apple 75/2,574(2.9)
Banana 33/2,149(1.5)
Beef 32/2,732(1.2)
Buckwheat 215/2,732(7.9)
Celery 206/2,150(9.6)
Chicken 31/2,732(1.1)

(Continued to the next page)
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Table 1. Continued

Jung JH, etal. » Changes of allergen sensitization in allergic diseases

Table 2. Allergen sensitization (MAST) (2005-2019, n=12,585)

Allergen Sensitization Sensitization
Crab 174/2,731 (6.4) House dust mite
Egg, whole 85/2,732(3.1) Dermatophagoides farinae 5,100/12,585 (40.5)
Lobster 120/2,731(4.4) Dermatophagoides pteronyssinus 4.295/12,584(34.1)
Milk 87/2,732(3.2) Tree
Onion 97/2,149(4.5) Acacia 47/7,485(0.6)
Peach 71/2,731(2.6) Ash mix 82/7,485(1.1)
Peanut 109/2,732 (4.0) Birch 667/12,584 (5.3)
Pork 28/2,731(1.0) Cedar, Japan 47/7,485(0.6)
Potato 149/2,150(6.9) Hazelnut 121/7,485(1.6)
Rice flour 113/2,729(4.1) Pine 25/5,139(0.5)
Salmon 51/2,150(2.4) Poplar mix 63/6,204 (1)
Shrimp 227/2,731(8.3) 0Oak, white oak 230/12,584(1.8)
Soybean 215/2,731(7.9) Sallow willow 120/7,485 (1.6)
Strawberry 32/2,150(1.5) Sycamore mix 747,485 (1)
Tomato 59/2,573 (2.3) Weed
Tuna 46/2,731(1.7) Dandelion 115/7,485(1.5)
Wheat flour 95/2,730(3.5) Golden rod 121/7,485(1.6)
Values are presented as a number of sensitization/testing (% of sensitization). Japanese hop 267/9650 (2.8)
Mugwort 322/12,584(2.6)
Oxeye daisy 73/5,139(1.4)
4. 2|2 7| RIS 0| XICH Pigweed 70/7,485(0.9)
e/ A Helt BE I S AYHA B FHE o o
B/ UAA 4 2O 0O TAT
Q) 2 HFYL o] 83t 7| WA G Ao A 7] =kl Ado] 9L Bermuda grass 141/7,485(1.9)
= ﬁ—‘,’—(PCzo [provocative concentration of methacholine causing Orch (Cockft) 148/7,485(2)
a20% fall in forced expiratory volume in 1 second] <16 mg/mL) Ragweet.jd, short 248/12,584(2)
Russn thistle 133/7,485(1.8)
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Rye, cult

Sweet vernal grass
Animal

Cat dander

Dog dander
Mold

Alternaria

Aspergillus

Cladosporium

Penicillium
Insects

Cockroach mix
Food

Barley

Beef

Cheese

Chicken

Codfish

Crab

Egg white

458/12,584 (3.6)
146/5,139(2.8)

1,230/12,584 (9.8)
912/12,583(7.2)

590/12,584 (4.7)

81/12,584(0.6)
131/12,584 (1)

42/1,485(0.6)

154/12,584(1.2)

59/5,166 (1.1)
218/5,166 (4.2)
128/5,167 (2.5)

38/5,167(0.7)

56/5,166 (1.1)

287/12,585(2.3)
463/12,585(3.7)

(Continued to the next page)
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Table 2. Continued
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Table 3. Basic characteristic of subjects

Sensitization
Garlic 288/5,166 (5.6)
Mackerel 38/9,650 (0.4)
Milk 478/12,585(3.8)
Peach 438/12,584(3.5)
Peanut 242/5,167 (4.7)
Pork 100/5,167 (1.9)
Rice 77/5,166 (1.5)
Salmon 44/5,166 (0.9)
Shrimp 237/12,584(1.9)
Soybean 188/12,585(1.5)
Tuna 30/5,166 (0.6)
Wheat flour 130/5,166 (2.5)
Yeast, bakers 48/5,166 (0.9)

Values are presented as a number of sensitization/testing (% of sensitization).
MAST, multiple allergen simultaneous test.
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Characteristic 1 980-1998 2_[]05—201 9 2005-2019
(Skin scratch test) ~ (Skin prick test) (MAST)
No. of patients 3,205 2,733 12,585
Male sex 2,252(70.3) 1,744 (63.8) 7,870(62.5)
Age (yr) 72429 109+32 83+46
Diagnosis
Asthma 2,593(80.9) 1,444 (52.8) 2,344.(18.6)
Allergic rhinitis 2,607 (64.5) 1,773 (64.9) 8,514(67.7)
Atopic dermatitis - 663 (24.3) 3,209 (25.5)
Allergic conjunctivitis 1,173(36.6) 293(10.7) 582 (4.6)
Food allergy 157(5.7) 646 (5.1)
Age (yr)
<6 1,058(33.0) 78(2.9) 4,681(37.2)
>6 2,147 (67.0) 2,655(97.1) 7,904 (62.8)

Values are presented as number (%) or mean + standard deviation.
SD, standard deviation; MAST, multiple allergen simultaneous test.
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1980-1988 (n=23,205)
Skin scratch test

D. farinae
D. pteronyssinus

91.0%

76.3%

Cockroach 13.5%

Alternaria 11.5%
Cat dander 9.2%
Silk 8.0%
Spinach 7.1%
Yeast, bakers 5.2%
Crab 4.9%
0 20 40 60 80 100 0

2005-2019 (n=12,585)
MAST

40.5%

34.1%

D. farinae

D. pteronyssinus
Cat dander

Dog dander
Birch

Alternaria

Milk

Egg
Rye-cultivated

0 20 40 60 80

100 G

D. pteronyssinus
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2005-2019 (n=2,733)
Skin prick test

D. farinae 65.7%
64.8%

Cat dander 23.6%

Birch 21.1%
Tyrophagus 20.6%
Oak 20.3%
Dog dander 17.8%
H. japonicus 17.7%
Sagebrush 14.4%
0 20 40 60 80 100 9
2005-2019 (n=2,383)
Skin prick test
(exclude atopic dermatitis & food allergy)
D. farinae 67.9%
D. pteronyssinus 66.9%
Cat dander 23.6%
Birch 22.2%
Oak 21.3%
Tyrophagus 20.7%
H. japonicus 18.4%
Dog dander 17.7%
Sagebrush 14.8%
0 20 40 60 80 100 Q

Fig. 1. Allergen sensitization in 1980—1998 with skin scratch test (A), 2005-2019 with skin prick test (B), 2005-2019 with MAST (C), and 20052019 with skin prick
test, excluding atopic dermatitis and food allergy patients (D). D. farina, Dermatophagoides farinae; D. pteronyssinus, Dermatophagoides pteronyssinus, H. japonicus,

Humulus japonicus, MAST, multiple allergen simultaneous test.
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2005-2009 2010-2014 2015-2019
(n=3,481) (n=4976) (n=6,861)
80 r
== D). farinae =w=]). pteronyssinus === (Cat dander
== Dog dander *= Birch e Alternaria
0 r == H. japonicus === Cockroach == Candida
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50
40
36.8 D. farinae
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10 ~10.3 Dog
83 - [ 8]
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6.7 ) .
. — 4.7 H. japonicus
47 - =% 4.2 Candida
2.7 Cockroach
0

Fig. 2. Changes in allergen sensitization every 5 years from 2005 to 2019. D. farina, Dermatophagoides farinae; D. pteronyssinus, Dermatophagoides pteronyssinus, H.

Japonicus, Humulus japonicus..
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Fig. 3. Cluster analysis of allergen sensitization (A) and heatmap of allergen sensitivity according to age (B) from 2005 to 2019. D. farina, Dermatophagoides farinae; D.

pteronyssinus, Dermatophagoides pteronyssinus.
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