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Sensitization to Inhalant Allergens and Its Association with Allergic Diseases in Preschool Children

Min Hwan Choi, Eun Mi Kwon, Hyo Bin Kim and Chang Keun Kim

Department of Pediatrics, Asthma Allergy Center, Sanggye Paik Hospital, Inje University College of Medicine, Seoul, Korea

Background: This study was conducted to investigate the
recent prevalence of allergic diseases and the sensitization
rate to inhalant allergens as well as their association in pre-
school children.

Methods: We performed a questionnaire survey and skin
prick tests on 307 children aged 4 to 6 years from the
northeast area of Seoul between April and July of 2009.
Results: The sensitization rate to inhalant allergens was
47.9%. The sensitization rate to house dust mites was the
highest (41.7%) among tested allergens, followed by tree
pollen (9.8%), animal dander (5.5%), weed pollen (2.0%)
and Alternaria (1.6%), in decreasing order. The prevalence
of wheezing during the past 12 months was 13.4%, that of
allergic rhinitis was 27.6%, and that of atopic dermatitis was
21.7%. Atopy was associated with persistent symptoms of

allergic thinitis (adjusted odd ratio 2.00, 95% confidence in-
terval 1.13~3.53) and symptoms of allergic rhinitis during
the past 12 months (adjusted odd ratio 1.89, 95% confidence
interval 1.03~3.44). Atopy was associated with everlasting
(adjusted odd ratio 1.96, 95% confidence interval 1.07~
3.58) and symptoms of atopic dermatitis during the past 12
months (adjusted odd ratio 2.10, 95% confidence interval
1.09 ~4.04). In addition, the increase in the number of sensi-
tized inhalant allergens was associated with allergic rhinitis
and atopic dermatitis.

Conclusion: Both sensitization to each inhalant allergen and
the increase in the number of sensitized inhalant allergens
may be risk factors for developing symptoms of allergic rhi-
nitis and atopic dermatitis. (Korean J Asthma Allergy Clin
Immunol 2012;32:176-182)
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1) AEZAL AEAE 374 W&oz 745 3l
International Study of Asthma and Allergic diseases in Children
(SAAC) AEA & FAE siith AAle Al Ao R
olF AdE Y, 4, 7], FFAIe 2L £l Al &
144&01% = A4, Gul27v e, olE v el #

AArgelsl, A e el A8 Bde

2 9 A9 Fe 27 g BehEd ) 2
B P P
FRY 7 5 2ASEG A 2Rl RS )
Eate] AE gl thele] HEF F BIME wgtor] 4
BAE wEete] FuolA AYFER stn H5ete By
o= 218 39

2) LRSRAIY: ATOANGE Fa FUBY 0%

(Dermatophagoides pteronyssinus, D. farinae, dog dander, cat dander,
tisto] Aldskela,

/Kga}\mﬂ_/}:g} o]/\ﬂ.ml _|7_'} .O_/Hy,]_ o]:zﬂ szoﬂ o= /\].

Alternaria, birch, oak, mugwort, ragweed)©]|

otk A g3 3 &9 HAS F 26 G FA
oz 9AE APedar, 5 A Al 158 Fo 3
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3519t 72+ go] R o] 3 mm o] Aol WA A Tz
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A", FRo gy 2r|d3e] oF HFFARE Y
th BA A5 BEA& SPSS ver. 10.0 ZZ13(SPSS Inc.,
Chicago, IL, USA)< ©]§-3t], P gto] 0.05 v o A%
o7 frofsitta Adtetsith
Z 0t
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Table 1. Characteristics of the subjects

Variables Value
Number of subjects 307
Age (yr) 4.99+0.82
Sex (male : female) 155 : 152

Maternal allergy history
Paternal allergy history
Parental allergy history
Maternal education level
>Graduate college
Paternal education level

91/300 (30.3)
79/299 (26.4)
42/294 (14.3)

176/277 (63.5)

>Graduate college 211/278 (75.9)
Passive smoking 214/277 (77.3)
Pet keeping history 27/283 (9.5)
Atopy 147/307 (47.9)

Values are presented as meantstandard deviation or n (%).
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Hle BTHP=0.019) (Table 2).
3. Lo 2I|HEe| REE

1) AL A o] Ao S frH E(wheeze, even)”&
23.1%°19 3, “A 12709 Bt AP ] $4 1 E(wheeze
in previous 12 months)”2 13.4% T} 2 z
(asthma diagnosis)<- 73% 1 2 2] X B E(asthma treatment)
2 3.7%SAFH(Table 3).

2) LY =IHIY: LA Foll D S F

thinitis [AR} symptom, ever)”= 32.8%%] 1L, “A|

4 E(allergic
1271 =<t
vjedol F4 FH E(AR symptom in previous 12 months)”S
27.6%( ). L 27H|de] A W E(AR diagnosis)”
23.6%9 2o LY 27189 2] E8(AR treatment)”-S 19.3%

ot dElErvde] Ad Y EP=0.023)Y A RZ&P=

Table 2. Sensitization rate regarding to each inhalant allergen

Inhalant allergen Total Male Female
House dust mite 128 (41.7) 67/155 (43.2) 61/152 (40.1)
D. farinae 114 (37.1)  57/155 (36.8) 59/152 (38.8)
D. pteronyssinus 116 (37.8)  60/155 (38.7) 54/152 (35.5)
Animal dander 17 (5.5) 10/155 (6.5)  7/152 (4.6)
Cat 8 (2.6) 4/155 (2.6)  4/152 (2.6)
Dog 13 (4.2) 8/155 (6.2)  5/152 (3.3)
Alternaria 5 (1.6) 4/155 (2.6)  1/152 (0.7)
Tree pollen 30 (9.8) 18/155 (11.6) 12/152 (7.9)
Birch 15 (4.9) 12/155 (7.7)  3/152 (2.0)*
Oak 28 (9.1) 17/155 (11.0) 11/152 (7.2)
Weed pollen 6 (2.0) 2/155 (1.3) 4/152 (2.6)
Mugwort 5 (1.6) 2/155 (1.3)  3/152 (2.0)
Ragweed 3 (1.0) 1/155 (0.6)  2/152 (1.3)
Total 147/307 (47.9) 76/155 (49.0) 71/152 (46.7)

Values are presented as n (%). D = Dermatophagoides. *P=0.019.

Table 3. Prevalence of allergic diseases

0.042) dAtell A AR ou] QA = A THTable 3).

3) OLETI T 8Q): “U 4 Fo] obEs] TR 24 41
E-(atopic dermatitis [AD} symptom, ever)”2 27.4%%3 1L, “A|
21 E<t e FAY T4 FHEAD symprom in
previous 12 months)”2 21.7%J ) ol EF I RF ] Ak 4
40.5%R 31, otEFIFA X5 EAD
treatment)> 20.9% %] TH(Table 3).

E(AD diagnosis)<

4. LY =7|ZEn OLEL| Ato]2] ity

1) MAL o}lE3]&= YA F(adjusted odd ratio [aOR} 1.56,
95% confidence interval {CI} 0.84~2.93) == Xt 1270 €Y =<t
A =4 BAY@OR 1.34, 95% CI 0.61~2.97)3 A#Alo] QL
Atk ek, Hajo] Ak of aOR 0.88, 95% CI 0.64~5.501}
X8 o] FOR 3.81, 95% CI 0.71~2045)2% ABA o] 9
ThTable 4). SHFAFAANET], 58 ©, FF°|, YF
F2E7H A2 o] A= A 1278 F1be] AW S
"’]’ o:]”'}‘q o] BA AA‘:}'(Table 5).

2) U2 TI[H|YH: o}ET]= DAY F(OR 2.00, 95% CI 1.13
~3.53) = A 12709 Fete] g 2ru|d St A
(aOR 1.89, 95% CI 1.03~3.447} 2Ju] 2= A& o] AT
a8y 2789 A o BaOR 1.64, 95% CI 0.87 ~
308t X 8 o F@OR 1.32, 95% CI 0.68~2.57)8H= A B4 o)
UATKTable 4). AL 22t daiA =, Ad 1278 &b
o delarue F44e] HHMAR =T HEE A -@O0R
2.07, 95% CI 1.12~3.81)0l| Rt oJn] 1A F7}5FS) th(Table 5).

3) OIEL|I| 5 H: olEy = dA Z@OR 1.96, 95% CI 1.07
~3.58) e At 12719 Bt ol BT 9o Sk Ay
@OR 2.10, 95% CI 1.09~4.04)3} 2Jn| gle= A¥g o] AUAUTH
T3 olETE olEI IR AT W $F@OR 2.16,
95% Cl 1.24~3.74S Z7HA 7o, ol E9] 392 o] 2| & o

Allergic diseases Total Male Female P value
Wheeze, ever 70 (23.1) 38 (24.7) 32 (21.5) 0.509
Wheeze in previous 12 months 40 (13.4) 21 (13.8) 19 (12.9) 0.821
Asthma diagnosis 22 (7.3) 10 (6.5) 12 (8.1) 0.600
Asthma treatment 11 (3.7) 3 (2.0 8 (5.5 0.104
AR symptom, ever 100 (32.8) 58 (37.7) 42 (27.8) 0.067
AR symptom in previous 12 months 83 (27.6) 45 (30.0) 38 (25.2) 0.348
AR diagnosis 72 (23.6) 45 (29.0) 27 (18.0) 0.023
AR treatment 59 (19.3) 37 (23.9) 22 (14.7) 0.042
AD symptom, ever 83 (27.4) 47 (30.5) 36 (24.2) 0.215
AD symptom in previous 12 months 65 (21.7) 35 (23.0) 30 (20.3) 0.562
AD diagnosis 122 (40.5) 69 (45.1) 53 (35.8) 0.101
AD treatment 63 (20.9) 31 (20.1) 32 (21.6) 0.750

Values are presented as n (%). AR = allergic rhinitis; AD =

atopic dermatitis.
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Table 4. Association between atopy and the allergic diseases

Allergic diseases Atopy (+) Atopy (—) OR (95% Cl) aOR (95% Cl)

Wheeze, ever 39 (27.1) 31 (19.5) 1.95 (0.89~4.28) 1.56 (0.84~2.93)
Wheeze in previous 12 months 22 (15.5) 18 (11.5) 1.67 (0.63~4.43) 1.34 (0.61~2.97)
Asthma diagnosis 14 (9.9) 8 (5.0 1.98 (0.51~8.69) 0.88 (0.64~5.50)
Asthma treatment 8 (5.7) 3 (1.9 3.31 (0.54~20.38) 3.81 (0.71~20.45)
AR symptom, ever 62 (42.5) 38 (23.9) 2.16 (1.08~4.30) 2.00 (1.13~3.53)
AR symptomin previous 12 months 51 (35.7) 32 (20.3) 2.16 (1.04~4.48) 1.89 (1.03~3.44)
AR diagnosis 42 (28.6) 30 (19.0) 1.563 (0.74~3.17) 1.64 (0.87~3.08)
AR treatment 32 (21.8) 27 (17.1) 1.57 (0.72~3.45) 1.32 (0.68~2.57)
AD symptom, ever 51 (35.4) 32 (20.1) 1.57 (0.78~3.18) 1.96 (1.07~3.58)
AD symptomin previous 12 months 41 (28.9) 24 (15.2) 1.68 (0.79~3.59) 2.10 (1.09~4.04)
AD diagnosis 70 (49.0) 52 (32.9) 1.92 (1.02~3.63) 216 (1.24~3.74)
AD treatment 34 (23.6) 29 (18.4) 1.58 (0.76~3.29) 1.35 (0.71~2.56)
Total 144 158

Values are presented as n (%). Adjusted by age, sex, maternal and paternal history of allergic disease, and passive smoking. OR =
odd ratio; ClI = confidence interval; aOR = adjusted odd ratio; AR = allergic rhinitis; AD = atopic dermatitis.

Table 5. Association between sensitization to each inhalant allergen and the symptom prevalence of allergic diseases in previous 12

months

Inhalant allergen Wheezing

Allergic rhinitis Atopic dermatitis

1.25 (0.56~2.81)
2.20 (0.58~8.28)

House dust mite (
(

3.08 (0.44~21.45)
(
(

Animal dander

Alternaria
Tree pollen 0.64 (0.16~2.52)
Weed pollen 1.02 (0.10~10.25)

2.07 (1.12~3.81) 2,67 (1.38~5.18)

1.76 (0.53~5.82) 3.64 (1.08~12.27)

0.41 (0.04~4.12) 2.87 (0.37~22.21)

1.89 (0.78~4.60) 1.08 (0.39~3.01)
( (

2.30 (0.42~12.65) 2.93 (0.52~16.59)

Values are presented as aOR (95% confidence interval). Adjusted by age, sex, maternal and paternal history of allergic disease, and

passive smoking. aOR = adjusted odd ratio.

95% CI 0.71~2. 56)9} AFAA o] OiOiE‘r(Table
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H(@OR 1.39,

FAR=A = Jcd gt 73%@011 2.67, 95% CI
Hol| 7428 7 9(OR 3.64, 95% CI 1.08
~12.27)°l 9u| YA F7}38FA tHTable 5).
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2ol RIEE
1) MAL QA 2 == g 127019 Setke] A 247
A2 Ad A8 AR FHFgAd A2 N S
ABA o]l AP >0.05) (Table 6).
2) L[ 2T[H|Y: dA o] el 27Hd S o F-aOR
1.74, 95% CI 1.08~2.80)9} A\t 12709 Eote] Ly =7)u|dd

Z7} o H@OR 1.84, 95% CI 1.12~3.03)= &3t 77+
Ne7t S7hE4E 3 ARd =7t S7tsknh
o ZHE JfFTt sold s gl 2718 de
T Z7}8}9 @OR 1.77, 95% CI 1.08~2.90) 3|

= Z715A] &AtHaOR 1.63, 95% CI 0.98~2.71)

- ©°

HEE {0 o rﬂ o{

tlo net o

»_l—\_.
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(Table 6).
3) OPELE|LY: A4 Fo| ofEssrde] T4 o
(aOR 1.75, 95% CI 1.07~2.85)¢} At 12719 F<te] ol Ey]
g3 F o] F@OR 1.92, 95% CI 1.12~3.27)+ &Y
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Table 6. The risk of allergic disease increased with the number of sensitization

Allergic diseases OR 95% Cl P value aOR 95% Cl P value
Wheeze, ever 1.47 1.03~2.10 0.033 1.48 0.89~2.47 0.132
Wheeze in previous 12 months 1.33 0.86~2.05 0.198 1.34 0.72~2.50 0.363
Asthma diagnosis 1.47 0.86~2.49 0.158 1.19 0.52~2.69 0.680
Asthma treatment 1.73 0.88~3.39 0.111 1.39 0.47~4.10 0.583
AR symptom, ever 1.68 1.20~2.36 0.003 1.74 1.08~2.80 0.024
AR symptom in previous 12 months 1.66 1.17~2.36 0.004 1.84 1.12~3.03 0.016
AR diagnosis 1.79 1.25~2.55 0.001 1.77 1.08~2.90 0.023
AR treatment 1.46 1.01~2.12 0.046 1.63 0.98~2.71 0.062
AD symptom, ever 2.06 1.44~295 <0.001 1.75 1.07~2.85 0.025
AD symptom in previous 12 months 2.06 1.41~3.02 <0.001 1.92 1.12~3.27 0.017
AD diagnosis 1.83 1.30~2.59 0.001 1.69 1.06~2.68 0.027
AD treatment 1.73 1.20~2.49 0.004 212 1.27~3.55 0.004

Adjusted by age, sex, maternal and paternal history of allergic disease, and passive smoking. OR = odd ratio; Cl = confidence interval;

aOR = adjusted odd ratio; AR = allergic rhinitis; AD =
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A o}lEI 7} Z=4F WAl 9@ g0l o 2 el o] 24 1) Hong SJ, Ahn KM, Lee SY, Kim KE. The prevalences of asthma
oz Athy Fape] 27 Aoz od A spEAo] 9l and allergic diseases in Korean children. Korean J Pediatr. 2008;
cpz YiTg duisd #7149 2ApE esu, i
elgele] 2w A Zobe] W2 o2 Dgke] 9 2) Kwon JW, Kim BJ, Song Y, Seo JH, Kim TH, Yu J, et al.
= oH e e AT o = T E Changes in the prevalence of childhood asthma in seoul from 1995
g2 Al Hoks o, dAe e A s S to 2008 and its risk factors. Allergy Asthma Immunol Res. 2011;
e ff=rE Sk shu SAIH o o] gle AdE 3:27-33.
Holx] e vty Ay 27n|dy ol u R A$ 7 3) Lee HB, Shin SA, Oh JW. New patterns of childhood asthma
2+ A5 Z7)el wek Ewr) oul A Zrlkske Ao pevalence in six Asian countries: comparison of ISAAC phases I

==
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= - \_
oo 4) Kim BS, Kim HB, Lee SY, Kim JH, Jin HS, Kim BJ, et al.
T SE B AeledAE #1994, 59 ARAAE Prevalence of allergic diseases in hiih sghool students ij Korea.
71h s& Dellef Aol el @ duAA S Bl o Korean J Asthma Allergy Clin Immunol. 2007;27:168-75.
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