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Sensitization rates to inhalant allergens in children and adolescents of
Incheon and Asan area and the relationship between polysensitization and
prevalence of allergic diseases
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Purpose: Sensitization to allergens is considered as major mechanism of allergy and related to the development of allergic diseases.
The objective of this study was to evaluate overall sensitization rates of inhalant allergens and the relationship between polysensiti-
zation and prevalence of allergic diseases in children and adolescents.

Methods: A cross-sectional pilot study of 122 elementary school students, 114 middle school students, and 115 high school students
from Incheon and Asan was conducted by using the International Study of Asthma and Allergies in Childhood (ISSAC) questionnaire.
The skin prick tests were performed with 14 common inhalant allergens on 339 students.

Results: The inhalant allergen that has a significantly different sensitization rate according to age was Dermatophagoides farinae.
And the inhalant allergen that has significantly different sensitization rate according to region was Japanese hop. In addition, girls
have higher sensitization rate to any mold allergens than boys. In case of having sensitization more than two allergens, the risks of
diagnosis of asthma and allergic rhinitis on questionnaire were increased. Asthma is related to sensitization of dog or cat and allergic
rhinitis is related to sensitization of house dust mites. However, atopic dermatitis is not related to sensitization of any inhalant aller-
gens.

Conclusion: The sensitization rates of inhalant allergens may differ among age, gender, and region in children and adolescents of
Incheon and Asan area. The polysensitized children and adolescents with inhalant allergens showed higher prevalences of allergic
diseases such as asthma and allergic rhinitis on questionnaire than monosensitized group. (Allergy Asthma Respir Dis 1(1):41-49, 2013)
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Table 1. Subjects’ characteristics

Characteristic Value resgc?ﬁc?gn s
Age (yr) 13.05+3.28 351
Elementary school students 922171 122
Middle school students 1351+0.81 14
High school students 16.65+0.66 115
Sex (M/F)
Elementary school students 61/61 122
Middle school students 52/62 114
High school students 86/29 115
Body mass index (kg/m?) 19.93+3.05 343
Elementary school students 17.78+3.39 121
Middle school students 20.16+2.86 13
High school students 22524327 109
Survey area and school grade 351
Asan/elementary 59(16.8)
Asan/middle 55(15.7)
Asan/high 58(16.5)
Incheon/elementary 63(17.9)
Incheon/middle 59(16.8)
Incheon/high 57(16.2)
Parental history of allergic diseases 150 (42.7) 351
(asthma or AR or AD)
Parental history of asthma 16 (4.6) 351
Parental history of AR 134(38.2) 351
Parental history of AD 27(7.7) 351
Educational degree of parents 185(53.8) 344
(> university graduate)
Economic status (monthly income) 338
Low (< 2,999 thousand won) 87(25.7)
Middle (3,000-4,999 thousand won) 153 (45.3)
High (>5,000 thousand won) 98(29.0)
Environmental tobacco smoking 113(32.6) 347
No of allergen sensitization 339
Nonsensitization 172 (50.7)
Monosensitization 128(37.8)
Polysensitization* 39(11.5)

Values are presented as mean + standard deviation or number (%).
AR, allergic rhinitis; AD, atopic dermatitis.
*More than two sensitizations on skin prick test.
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Table 2. Sensitization rates to common inhalant allergens according to age

7-12yr  13-15yr 16-18yr  Total
(n=122) (n=114) (n=115) (n=351)
Any allergens 52(44.1) 56(50.0) 59(54.1) 167(49.3) 0.129

Dermatophagoides pteron- 43(36.4  46(41.1) 45(41.3) 134(39.5) 0451
yssinus

Dermatophagoides farinae 42 (35.6) 49(43.8) 54(49.5) 145(42.8) 0.034

Variable Pvalue

Cockroach 0(0) 0(0) 0(0) 0(0) NA

Grasses™ 2(17) 0(0) 3(28) 5(15) 0597
Alder* 0(0) 0(0) 1(0.9) 1(03) 0322
Birch* 1(0.8) 2(1.8) 4(37) 7(21)  0.167
Oak* 0(0) 0(0) 1(09) 1(03) 0322
Japanese hop 868  6(54) 6(5 20(59) 0679
Mugwort* 4(34) 2018  4(37) 10(29)  1.000
Ragweed* 0(0) 0(0) 2018 2(06) 0103
Dog* 3(25 109  2(18  6(1.8 0806
Cat* 8(68)  3(27) 328 14(41) 0136
Alternaria* 2(1.7) 2(18) 4(3.7) 8(24) 0390
Aspergillu* 1(0.8) 1(0.9) 1(09)  3(09) 1.000
Dog or cat* 9(76)  4(36) 5(46) 18(53) 0307

At least 1indoor allergen’  48(407) 52(46.4) 54(495) 154(45.4) 0.179
Atleast 1 pollenallergen®  10(85)  9(79) 15(138) 34(100) 0.193
At least 1 mold allergen™®  2(1.7) 3(2.7) 4(37) 9(27) 0416

Polysensitization" 12(10.2) 10(89) 17(156) 39(115 0.091

Values are presented as number (%).

NA, not available.

*Fisher's exact test. 'Indoor allergens include D. pteronyssinus, D. farinae, cock-
roach, dog, and cat. *Pollen allergens include grass, alder, birch, oak, Japanese hop,
mugwort, and ragweed. *Mold allergens include Alternaria and Aspergillus. "More
than two sensitizations on skin prick test.
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Table 3. Sensitization rates to common inhalant allergens according to region

KimHY, etal. * Sensitization rates to inhalant allergens and effect of polysensitization

Table 4. Sensitization rates to common inhalant allergens according to gender

Variable Asan(n=172) Incheon(n=179) P-value Variable Male (n=199) Female (n=152) P-value
Any allergens 83(48.3) 84 (46.9) 0.959 Any allergens 98 (51.6) 69 (46.3) 0.335
Dermatophagoides pteronyssinus 63(37.5) 71(415) 0.449 Dermatophagoides pteronyssinus 77 (40.5) 57(383) 0.671

Dermatophagoides farinae 67(39.9) 78(45.6) 0.286 Dermatophagoides farinae 87(45.8) 58(38.9) 0.205
Cockroach 0(0) 0(0) NA Cockroach 0(0) 0(0) NA

Grasses™ 4(24) 1(06) 0.212 Grasses™ 3(1.6) 2(1.3) 1.000
Alder* 0(0) 1(0.6) 1.000 Alder* 1(0.5) 0(0) 1.000
Birch* 6(36) 1(0.6) 0.066 Birch* 4(2.1) 3(20) 1.000
QOak* 0(0) 1(0.6) 1.000 Qak* 1(0.5) 0(0) 1.000
Japanese hop* 16(9.5) 4(2.3) 0.005 Japanese hop 11(5.8) 9(6.0) 0.923
Mugwort™ 6(3.6) 4(23) 0.540 Mugwort™® 7(3.7) 3(2.0) 0522
Ragweed* 1(0.6) 1(0.6) 1.000 Ragweed* 1(05) 1(0.7) 1.000
Dog* 2(12) 4(23) 0.685 Dog* 3(1.6) 3(20) 1.000
Cat* 5(3.0) 9(5.3) 0414 Cat 8(4.2) 6(4.0) 0933
Alternaria* 5(3.0) 3(1.8) 0499 Alternaria* 2(1.1) 6(4.0) 0.145
Aspergillus* 2(1.2) 1(06) 0.621 Aspergillus* 0(0) 3(20) 0.084
Dog or cat 6(3.6) 12(7.0) 0.157 Dog or cat 10(5.3) 8(5.4) 0.966
At least 1 indoor allergen’ 73(435) 81(47.4) 0.469 At least 1 indoor allergen’ 91(47.9) 63(42.3) 0.303
At least 1 pollen allergen’ 24(14.3) 10(5.8) 0.010 At least 1 pollen allergen® 21(11.1) 13(8.7) 0.479
At least 1 mold allergen** 6(3.6) 3(1.8) 0.334 At least 1 mold allergen** 2(1.1) 7(47) 0.046
Polysensitization" 21(12.5) 18(105) 0.762 Polysensitization" 23(12.1) 16(10.7) 0.376

Values are presented as number (%).

NA, not available.

*Fisher's exact test. 'Indoor allergens include D. pteronyssinus, D. farinae, cock-
roach, dog, and cat. *Pollen allergens include grass, alder, birch, oak, Japanese hop,
mugwort, and ragweed. *Mold allergens include Alternaria and Aspergillus. "More
than two sensitizations on skin prick test.
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Values are presented as number (%).

NA, not available.

*Fisher's exact test. 'Indoor allergens include D. pteronyssinus, D. farinae, cock-
roach, dog, and cat. *Pollen allergens include grass, alder, birch, oak, Japanese hop,
mugwort, and ragweed. *Mold allergens include Alternaria and Aspergillus. "More
than two sensitizations on skin prick test.
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Table 5. Sensitization rates to common inhalant allergens between children
with asthma or allergic rhinitis and the others

ASor AR (-)

AS or AR (+)

Variable (n=188) (n=160) Pvalue
Any allergens 72(40.4) 95(60.1) <0.001

Dermatophagoides pteronyssinus 54(30.3) 80 (50.6) <0.001

Dermatophagoides farinae 61(34.3) 84(53.2) <0.001

Cockroach 0(0) 0(0) NA

Grasses* 3(1.7) 2(1.3) 1.000
Alder* 1(06) 0(0) 1.000
Birch* 2(1.1) 5(3.2) 0.260
Oak* 1(06) 0(0) 1.000
Japanese hop 7(39) 13(8.2) 0.097
Mugwort* 4(2.2) 6(3.8) 0.525
Ragweed* 1(0.6) 1(0.6) 1.000
Dog* 1(06) 5(3.2) 0.103
Cat 6(34) 8(5.1) 0438
Alternaria* 3(1.7) 5(3.2) 0.482
Aspergillus* 2(1.1) 1(0.6) 1.000
Dog or cat 7(39) 11(7.0) 0.218
At least 1 indoor allergen’ 65(36.5) 89(56.3) <0.001
At least 1 pollen allergen’ 14(7.9) 20(12.7) 0.146
At least 1 mold allergen** 4(22) 5(3.2) 0.740
Polysensitization" 12(7.8) 27(14.8) <0.001

Values are presented as number (%).

AS, asthma; AR, allergic rhinitis; NA, not available.

*Fisher's exact test. 'Indoor allergens include D. pteronyssinus, D. farinae, cock-
roach, dog, and cat. *Pollen allergens include grass, alder, birch, oak, Japanese hop,
mugwort, and ragweed. *Mold allergens include Alternaria and Aspergillus. "More
than two sensitizations on skin prick test.
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Table 6. Relationship between allergen sensitization and diagnosis of asthma on questionnaire

Variabl Elementary (10/122) Middle (9/114) High (8/115) Total (27/351)
e a0R (95% Cl) Pvalue a0R (95% Cl) Pvalue a0R (95% Cl) Pvalue a0R (95% Cl) Pvalue
Allergen sensitization
Any allergens 7.74(1.16-51.96) 0.034 0.89(0.19-4.31) 0.888 0.54(0.10-3.00) 0.482 1.50(0.64-3.53) 0.355
Dermatophagoides pteronyssinus —5.02 (0.97-25.90) 0.054 0.59(0.12-3.00) 0523 1.21(0.21-6.95) 0.835 1.36(0.59-3.16) 0.468
Dermatophagoides farinae 5.85(1.15-29.64) 0.033 0.96 (0.20-4.64) 0.963 0.68(0.12-3.80) 0.655 1.58(0.67-3.71) 0.292
Dog or cat 9.71(1.72-54.97) 0.010 1.29(0.05-34.54) 0.878 3.27(0.17-63.96) 0436 5.06(1.44-17.75) 0.011
At least 1 indoor allergen* 9.03(1.35-60.58) 0.024 1.12(0.23-5.40) 0.884 0.68(0.12-3.80) 0.655 1.76(0.75-4.14) 0.198

At least 1 pollen allergen’ 1.62(0.17-1552) 0676

At least 1 mold allergen® NA NA NA

No of allergen sensitization
Nonsensitization 1 (ref) 1 (ref)
Monosensitization 5.11(0.66-39.62) 0.119

Polysensitization® 16.99(1.88-153.82)  0.012

1.23(0.12-12.89) 0.860

0.84(0.16-4.54)
1.10(0.08-14.45) 0.942

1.63(0.21-12.70) 0.640
NA  10.03(0.43-23398)  0.151

1.60(0.48-5.30) 0.442
1.39(0.15-12.97) 0.774

1 (ref) 1 (ref)
0.843 0.20(0.02-2.24) 0.192 1.07 (0.41-2.83) 0.890
1.52(0.22-10.73) 0673 3.11(1.03-9.37) 0.044

Data were calculated by logistic regression multivariate analysis.

a0R, adjusted by age, sex, body mass index, environmental tobacco smoke, monthly income, and history of parental asthma; OR, odds ratio; NA, not available.
*Indoor allergens include D. pteronyssinus, D. farinae, cockroach, dog, and cat. "Pollen allergens include grass, alder, birch, oak, Japanese hop, mugwort, and ragweed. ‘Mold
allergens include Alternaria and Aspergillus. *More than two sensitizations on skin prick test.
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Table 7. Relationship between allergen sensitization and diagnosis of allergic rhinitis on questionnaire

Elementary (57/122)

Middle (60/114)

High (36/115) Total (153/351)

Variable

a0R (95% Cl) P-value

a0R (95% Cl)

Pvalue a0R (95% Cl) Pvalue a0R (95% Cl) Pvalue

Allergen sensitization
Any allergens
Dermatophagoides pteronyssinus
Dermatophagoides farinae
Dog or cat
At least 1 indoor allergen®
At least 1 pollen allergen’
At least 1 mold allergen*
No of allergen sensitization
Nonsensitization 1 (ref) 1 (ref)
2.51(0.99-6.38) 0.053
334(0.85-13.12)  0.084

2.70(1.15-6.38) 0.023
3.37(1.33-8.19) 0.007
2.48(1.05-5.88) 0.039
2.10(0.48-9.23) 0.326
2.82(1.20-6.63) 0.018
1.27(0.31-5.17) 0.737
1.17(0.06-22.98) 0916 NA

Monosensitization
Polysensitization®

3.25(1.34-7.85) 0.009
2.73(1.12-6.63) 0.027
3.501(1.44-8.56) 0.006
0.74(0.09-6.29) 0.785
2.77(1.16-6.63) 0.022
6.35(0.72-56.17)  0.096

2.88(1.14-7.31) 0.026
553(0.98-31.24)  0.053

261(0.96-7.11) 0.060
2.95(1.07-8.11) 0.036
253(0.93-6.87) 0.069
127(0.15-1054) 0822
2.53(0.93-6.87) 0.069
2.19(0.60-7.99) 0.235
NA 8.41(057-123.10)  0.120

244(151-394)  <0.001
249(154-402)  <0.001
247(153-401)  <0.001
1.43(0.53-3.85) 0.484
2.36(1.47-380)  <0.001
2.04(0.93-4.46) 0.076
2.78(060-1283)  0.190

1 (ref) 1 (ref)
2.17(0.73-6.45) 0.164 2.19(1.31-3.66) 0.003
3.84(1.01-14.64) 0.048 3.43(1.60-7.38) 0.002

Data were calculated by logistic regression multivariate analysis.

a0R, adjusted by age, sex, body mass index, environmental tobacco smoke, monthly income, and history of parental asthma; OR, odds ratio; NA, not available.
*Indoor allergens include D. pteronyssinus, D. farinae, cockroach, dog, and cat. "Pollen allergens include grass, alder, birch, oak, Japanese hop, mugwort, and ragweed. ‘Mold
allergens include Alternaria and Aspergillus. *More than two sensitizations on skin prick test.

Table 8. Relationship between allergen sensitization and diagnosis of atopic dermatitis on questionnaire

Elementary (36/122)

Middle (29/114)

High (24/115) Total (89/351)

a0R (95% Cl) P-value

a0R (95% Cl)

P-value a0R (95% Cl) Pvalue a0R (95% Cl) Pvalue

Allergen sensitization
Any allergens
Dermatophagoides pteronyssinus
Dermatophagoides farinae
Dog or cat
At least 1 indoor allergen*
At least 1 pollen allergen’

2.11(0.82-5.42) 0122
2.16(0.83-5.62) 0.113
2.17(0.84-5561) 0.1
1.12(0.20-6.26) 0.895
1.88(0.74-4.81) 0.187
1.92(0.42-8.84) 0.401

At least 1 mold allergen® NA NA

No of allergen sensitization
Nonsensitization 1 (ref) 1 (ref)
Monosensitization 2.53(0.93-6.89) 0.070

Polysensitization® 1.04(0.19-5.86) 0.962

0.82(0.32-2.12) 0.681
0.55(0.20-1.49) 0.239
0.78(0.30-2.03) 0612
1.05(0.10-11.07)  0.965
0.85(0.33-2.18) 0729
0.49(0.07-3.26) 0.460
2.08(0.08-55.16)  0.662

0.91(0.34-2.47) 0.857
0.48(0.07-3.19) 0.450

2.09(0.74-5.94) 0.167
1.11(0.39-3.15) 0.844
1.68(0.60-4.68) 0.323
172(0.23-12.64) 0596
1.68(0.60-4.68) 0.323
321(091-11.33)  0.069
520(0.53-50.83)  0.157

1.42(0.84-2.40) 0.195
1.03(0.61-1.76) 0.9M
1.32(0.78-2.24) 0.303
1.44(0.48-4.30) 0.519
1.28(0.76-2.16) 0.359
1.65(0.74-3.67) 0.225
1.13(0.22-5.72) 0.881

1 (ref) 1 (ref)
1.69(0.53-5.35) 0.374 1.46 (0.84-2.56) 0.181
3.09(0.82-11.74)  0.097 1.26(0.53-2.98) 0.597

Data were calculated by logistic regression multivariate analysis.

aO0R, adjusted by age, sex, body mass index, environmental tobacco smoke, monthly income, and history of parental asthma; OR, odds ratio; NA, not available.
*Indoor allergens include D. pteronyssinus, D. farinae, cockroach, dog, and cat. "Pollen allergens include grass, alder, birch, oak, Japanese hop, mugwort, and ragweed. ‘Mold
allergens include Alternaria and Aspergillus. *More than two sensitizations on skin prick test.
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Fig. 1. Comparison of total immunoglobulin E (IgE, A), forced expiratory volume in 1 second (FEV3, B) in nonsensitized, monosensitized and polysensitized groups.
*P<0.05. **P<0.1.

O] 94T T AT E 25T T FIYIA AHALE  ofefet Bifo] RARE el 2ae] e mApES Sl AxalA, 2
712 RS el Sha s BYOlY BABol ol 2 el sl QelEel chat $4) 1A Aueld, %
O 32 AE Ngln? ojol o] oloH £ Molg wo|  A12e] ohn] P thE FHHY el 5 o}x) L olgrt 3t
ol wakab el 9K glek T Aol Tl sk Bl QA ek o] hfe] b B Aug me
A 47 RO Aol oA b ek 2 Ul U e el g 49§ 168, cosnophil cat
o] G o B oY A s A0 = 7lhEr ionic protein, A1 &9l cha 2G| Z718hlaL, 4] F4o]
A Fpolof mHE 9 e FAE Aol ofe] Faf B Mk s/l HARN A EEV o] hassle] e el chet wt
ATLES FHHE Bt om0 2t ) 7|5 W ALF 7 olxl ol T 2 Abolo] GAE Ego] chErk 2L A
AH G T2 A2 ST 4 ATk B AT AR B ARITRE SIEE 0 DS o = 3 ) Aol )

-5(Citrus red mite) %! Y24 (Japanese cedar)} o] ZL 9] FebRpAIFoflA] 3t 74| ghlo]] G/ W) & 7HA] o)/e] &)
1997} ohE A o weh de=rldgte] ol delEdlo] & oA o B wf |=TRiAe] foJsHA o F7tshe At
Aol Hol= 797t Qlekt? 2 dAtoll A QT opih F A S ek

of A2E0] 2bolE HAd S g2 e ShlgFolqlt St 2 AtollA vkl A2 B o A 27] 4] fHE

N

HELTFSH FRACY R0 AR Q2 A0 E YA YD AR TAEA] o] A Ak AEA] A ARl Ml
232 1047 47] WEAole) ShE el o) g vskE = elElule] B gl sl ont ol nu el Fheto]
AFst Aol Rl FsP SR Al el Al glslek ol Thagh Wy Flate] BARsH isels w2
o 5 Q1 AP QLT ol 5 Ao 7o) 48 W el A BHE FolA|, kel 144} o]9]9] 524 o] ofgt vy Ay
P ) Aol 918 7ol AR 1 QLSS R g 12 S R ol ] Y
Aol MW Tie A%ao| 1 HekAel AR glold obibel 4 Sleke 2, ATk AAIR 39l Q2R 74 o

o] QIAAelo] uI8) B O] B8 oG WA Ajolo] AR A} A8 5 4 o) clelo] 13l
Argalols Alghol nhEck ek S ROl A 47 ol A BATo] Ak AR ot obE | elo] Qubdel 2jelut

St Eo) 5 Ao 7k0) E3tel Ajo] S mol= F9) Jel=dlolet = ola) AEAIAoIA0] opmmimRelo] inkelo] Al @ o=
T EPgaIRl Aofe] mhEr o) A} AR 4 FE S iRl WE AENS whadsh ek 91 7He A 5O olf
so] AREE Wash LS ACE Bolh el ofejg ol vkl 2ol Ofk offo] WA] W k2 rju|eluke A vt
A S A1 20 ol S Al el Aol g1 Al 1 stk

S 9l Ao A7 olle] v 1} u)we] 2 uj wrelahe) 2kt kel 7
Crolsels) cha GRS o AT B Bl op A Afolo] HSHE  IgEL] FEV,S] ol sl Aol gl 4
Ueh iR 2o aske M S5 S o R B iTel  glglin % IgEO] A9 izt Thlgel 7t u vl 71
ok o] xjg] Therel At pheiel Sje] Bage] Aol glold Akt ofn] Sl Aol S mglont vrelgdat ikl A AL

http://dx.doi.org/10.4168/aard.2013.1.1.41 47



AARD Allergy Asthma Respir Dis

olol= xfol7} gigiek. ol Znh A T oAb 4= 9 ek
7P 47 Aob A7) ATh 4 9l b v

obgAnd Q178 S Ane] B g )

om, o]l ozt ATHE Hiho 2 ok 2o}
ohEEst w5 R AT AR 2% zw_% L
23 702 wolrk thyt o] AaHs o et b
& o 2 thapel gt o] ZHs B4 S Xﬂ*l%}‘ﬁ =4 ojn)7

glckar sk

3 Aol 7h) Aske] Slek 3, ol AT ‘oflo]
Y 87 2} A7 e AR o A el P A 2444
PsHs glof abaola AebEel A4 WALS 7R £
ol A7 |of QLT o4k A|elo] EAIo} 52 4
%, 4k 0P 4 A)7)9] Uuk 1S s

A BRI A7t % saA) Sk g o] ek ol ol
ARSI A S 5 =] G 3
AFEstol AatE BEsp ol Algtol Sloieh B, v o
71el 52 el 2t ot =) Ak whgnte] Qluk S
315) Selab7 ofelgick A, kel A A E S T @, 4|
**Oﬂ ot ek st AR 42, Al H)
0] W7k FABHO] Ho), A2 Aske) 52

e o xo P

b
um

—

o 19 ot
»r

M o Ko

:oé
X
2N

I 1:13 2
QL
N

o

=2

]

tﬂ#% S| EkGitk Ui, =7 de FHES AR
Actolu} HARE obd ISAAC AEAof| 2]Z&5}%7]0]

7PAR gt Aol g A zApE 7)ol o)
Z=lo|| glo B F FJAF 0 =2 0] 7h=Ko] Qi) Fp|ut H oL 5
7

89l 5 gl
Q) ot 7le] ¢ Bl o i okl 1 %raﬂ;_

g ngTte) 1 9 B T A TR AR
4] A=) A Aok dofiad A1e] i A
o7 ZABgEkE o] of4e] A St Apske 4
ok whebd ol ol o] AuE X G AT
L 2opyanio 2 Sfgichd B
= molck
553

L

of =
o
oo

4o
mlo 30, [‘E,

pas

ok

e o
ne o
o
4>
pacs

fl
2
|o
o
e o

o
ox
|o
il
juie’
157
e

A} opik 7 2|9 ef AobAd
A =3 2aHEE AR 23 A Sl
7RI =719 Z2FEo] ofu] Al 718k 3e. -1
A sl Aigto] w2, ofitoll A g
AL A7 rgol g AEkEC] Al vreh
F2ho] 2413t e 271w et o] Qlof, I+
A 821 Hofel e ol Hiet 7 St
o 2] fdacls de A

d A7) G 2712 ofsf & |sla

7102 A3k,

[
[

Moo
R e

N O

%“

_1\‘}

N re
£

1o

N
=
mu
o

I

B

Nl
‘1°1‘H:1
=
o
o

il olrt

S~
s

do 1>
ok &
i N
tlo
=
il

e

<

O
N
X
2

1

ol
o
of
ol
I
jin}
1
u-lo
O K
ruiﬂ

48 http://dx.doi.org/10.4168/aard.2013.1.1.41

10.

11.

12.

13.

14.

15.

= Ao] YA R PR obA e ol FH AT

KimHY, etal. * Sensitization rates to inhalant allergens and effect of polysensitization

52 541 3% oty o

REFERENCES

. Downs SH, Marks GB, Sporik R, Belosouva EG, Car NG, Peat JK. Con-

tinued increase in the prevalence of asthma and atopy. Arch Dis Child
2001;84:20-3.

. Johnson CC, Ownby DR, Zoratti EM, Alford SH, Williams LK, Joseph

CL. Environmental epidemiology of pediatric asthma and allergy. Epide-
miol Rev 2002;24:154-75.

. Kwon JW, Kim BJ, Song Y, Seo JH, Kim TH, Yu J, et al. Changes in the

prevalence of childhood asthma in seoul from 1995 to 2008 and its risk
factors. Allergy Asthma Immunol Res 2011;3:27-33.

. Suh M, Kim HH, Sohn MH, Kim KE, Kim C, Shin DC. Prevalence of al-

lergic diseases among Korean school-age children: a nationwide cross-
sectional questionnaire study. ] Korean Med Sci 2011;26:332-8.

. Dean T, Venter C, Pereira B, Arshad SH, Grundy J, Clayton CB, et al. Pat-

terns of sensitization to food and aeroallergens in the first 3 years of life. ]
Allergy Clin Immunol 2007;120:1166-71.

. Arbes S] Jr, Gergen PJ, Vaughn B, Zeldin DC. Asthma cases attributable

to atopy: results from the Third National Health and Nutrition Examina-
tion Survey. J Allergy Clin Immunol 2007;120:1139-45.

. Chan-Yeung M, Hegele RG, Dimich-Ward H, Ferguson A, Schulzer M,

Chan H, et al. Early environmental determinants of asthma risk in a high-
risk birth cohort. Pediatr Allergy Immunol 2008;19:482-9.

. Kim SH, Kang HR, Kim KM, Kim TB, Kim SS, Chang Y, et al. The sen-

sitization rates of food allergens in a Korean population: a multi-center
study. ] Asthma Allergy Clin Immunol 2003;23:502-14.

. Kim Y], Han JE, Kang IJ. Change of inhalant allergen sensitization in

children with allergic respiratory diseases during recent 10 years. Korean
J Asthma Allergy Clin Immunol 2004;24:241-6.

Choi BS, Lee Y], Baek JY, Kim KW, Sohn MH, Kim KE. Prevalence of
sensitization to tyrophagus putrescentiae in children with allegic diseases.
Pediatr Allergy Respir Dis 2010;20:107-13.

Lee JW, Choi GS, Kim JE, Jin HJ, Kim JH, Ye YM, et al. Changes in sensi-
tization rates to pollen allergens in allergic patients in the southern part
of gyeonggi province over the last 10 years. Korean ] Asthma Allergy Clin
Immunol 2011;31:33-40.

Jeon BH, Lee J, Kim JH, Kim JW, Lee HS, Lee KH. Atopy and sensitiza-
tion rates to aeroallergens in children and teenagers in Jeju, Korea. Kore-
an ] Asthma Allergy Clin Immunol 2010;30:14-20.

Jung HH, Kwon JW, Lee SY, Seo JH, Song YH, Kim BJ, et al. Correlation
between demographic characteristics and indoor allergen sensitization
among Jeongeup countryside, Jeongeup city, and Seoul city in Korea. Ko-
rean | Asthma Allergy Clin Immunol 2010;30:277-84.

Kim J, Hahm MI, Lee SY, Kim WK, Chae Y, Park YM, et al. Sensitization
to aeroallergens in Korean children: a population-based study in 2010.
Korean Med Sci 2011;26:1165-72.

Park SH, Lim DH, Son BK, Kim JH, Song YE, Oh IB, et al. Sensitization
rates of airborne pollen and mold in children. Korean J Pediatr 2012;55:
322-9.



S

e ol - FURYUAEN A ] T

16.

17.

18.

19.

20.

21.

22.

Kim JH, Oh JW, Lee HB, Kim SW, Kang IJ, Kook MH, et al. Changes in
sensitization rate to weed allergens in children with increased weeds pol-
len counts in Seoul metropolitan area. ] Korean Med Sci 2012;27:350-5.
Croner S, Kjellman NI. Development of atopic disease in relation to fam-
ily history and cord blood IgE levels. Eleven-year follow-up in 1654 chil-
dren. Pediatr Allergy Immunol 1990;1:14-20.

Silvestri M, Oddera S, Rossi GA, Crimi P. Sensitization to airborne aller-
gens in children with respiratory symptoms. Ann Allergy Asthma Im-
munol 1996;76:239-44.

Kim KW, Kim EA, Kwon BC, Kim ES, Song TW, Sohn MH, et al. Com-
parison of allergic indices in monosensitized and polysensitized patients
with childhood asthma. ] Korean Med Sci 2006;21:1012-6.

Lee JH, Kim JH, Yun SW, Han YS, Ahn K, Chae SA, et al. Differences of
the clinical manifestations and laboratory tests between monosensitized
and polysensitized children: a single center study. Pediatr Allergy Respir
Dis 2011;21:277-84.

Kim KH, Kim KT, Lee SK, Park HS, Lee YM, Nahm DH, et al. Sensitiza-
tion rates for inhalant allergens in patients with respiratory allergy in
Busan. Korean J Asthma Allergy Clin Immunol 2005;25:59-63.

Park HS, Nahm DH, Kim HY, Suh Y], Cho JW, Kim SS, et al. Clinical
and immunologic changes after allergen immunotherapy with Hop Japa-

23.

24.

25.

26.

27.

28.

Allergy Asthma Respir Dis AARD

nese pollen. Ann Allergy Asthma Immunol 2001;86:444-8.

Roberts G, Peckitt C, Northstone K, Strachan D, Lack G, Henderson J, et
al. Relationship between aeroallergen and food allergen sensitization in
childhood. Clin Exp Allergy 2005;35:933-40.

Kim BS, Jin HS, Kim HB, Lee SY, Kim JH, Kwon JW; et al. Airway hyper-
responsiveness is associated with total serum immunoglobulin E and
sensitization to aeroallergens in Korean adolescents. Pediatr Pulmonol
2010;45:1220-7.

McGrath JA, Uitto J. The filaggrin story: novel insights into skin-barrier
function and disease. Trends Mol Med 2008;14:20-7.

Palmer CN, Irvine AD, Terron-Kwiatkowski A, Zhao Y, Liao H, Lee SP,
et al. Common loss-of-function variants of the epidermal barrier protein
filaggrin are a major predisposing factor for atopic dermatitis. Nat Genet
2006;38:441-6.

Baurecht H, Irvine AD, Novak N, Illig T, Buhler B, Ring J, et al. Toward a
major risk factor for atopic eczema: meta-analysis of filaggrin polymor-
phism data. J Allergy Clin Immunol 2007;120:1406-12.

Elias PM, Hatano Y, Williams ML. Basis for the barrier abnormality in
atopic dermatitis: outside-inside-outside pathogenic mechanisms. J Al-
lergy Clin Immunol 2008;121:1337-43.

http://dx.doi.org/10.4168/aard.2013.1.1.41 49



