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Changes of inhalant allergen sensitization in allergic respiratory
patients in Busan over 7 years : a single center study

Cho Long Kang

Department of Microbiology
Graduate School of Industry
Pukyong National University

Abstract

Background: The prevalence of allergic disease is increasing across the
world. Allergic diseases are associated with allergen sensitization.
Determination of culprit allergen is important for the diagnosis and
management of allergic diseases. There are many differences in
sensitization rates of common inhalant allergens between the countries
and the regions.

Objective: This study was aimed to investigate on the prevalence of
sensitization against inhalant allergens and the changes of sensitization
rate in patients visiting the university hospital in Busan, over 7 years.
Method: Skin prick test was performed with 29 common inhalant
allergens on 1,085 patients in 2010, 2013, 2016 at Inje—university
Haeundae Paik hospital. Inhalant allergens were used for tests including
house dust mites, fungi, tree pollen, grasses, weed, animal hair, and
cockroach. Reading method was based on the rates of
allergen/histamine weal response. Higher ratios than 1 were regarded as

positive results.
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Result: The number of positive responders to more than one allergen
out of 1,085 patients was 135 people (56.7%) in 2010, 220 people
(57.3%) in 2013, and 272 people (58.7%) in 2016. During the study
periods, the most common sensitizing allergen was Dermatophagoides
farinae (40.0%), followed by Dermatophagoides pteronyssinus (39.0%),
Alder (18.3%) and Birch pollens (17.3%). The sensitization rate of cat
was increased significantly by 10.1%6 in 2010, 13.8% in 2013, and 17.9%%
in 2016(p<0.01), respectively. Furthermore, according to the ages, the
rate of sensitization of cat allergen was significantly increased in their
30s(p<0.05), respectively. Mugwort was decreased significantly by 12.6%
in 2010, 11.2% in 2013, 7.8% in 2016(p<0.05), respectively.

Conclusion: The most common sensitizing allergen is found to be the
house dust mite, in Busan. There was no changes prevalence of atopy,
tree pollen, grasses over 7 years. However, the sensitization rate of cat
was significantly increased. On the other hand, sensitization rate of

mugwort was significantly decreased.

Key words: Allergen, Sensitization rate, Allergy skin prick test
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I G2 AR FAES vEd 2 SdA FE Hoirly
7} AWA A =7 (Dermatophagoides  farinae), 4 FAWA  HE7)
(Dermatophagoides pteronyssinus), 187+ =7](Tyrophagus putrescentiae),
Alternaria, Aspergillus, Cladosporium, Penicillium, 7+o}* € (dog), L%
ol (cat), =Y 4wl (Blattella germanica)®t AAA ddHdA ZyH
(alder), EF#duF(ash), A2 (birch), Y Z=¥i}F(beech), HEL}H
(elder), =F4YF(elm), N tF(hazel), F+F(oak), =z}l }E~(plane
tree), XZ U F(poplar), HE=UHF(willow), U E(rye grass), =ZoFA
H] (timothy grass), A% = (orchard grass), $+2Fztt](bermuda grass), %
(mugwort), I #]#(ragweed), 344 =(Hop Japanese), #| 7] (nettle) o]t}
Algle]  Atg" A2 AllergopharmaXl(Allergopharma,  Reinbek,
stttk Al RS #2e] Soly Zo by

Germany)2] #|%E& A&
E 0% ¢3S Fo2 Hu Ax AZ Fo Fd A9 FAH iz

[0

(histamine 1mg/ml), &4 WHZ4(0.9% phosphate buffered saline)< 3%t
WA A A g @Al BEE (25726 Alo] A])= o] & st
# 5ol & %ol st 3 flo] ofF A2 AAHE o
2 HAEI=ZE 3} 158 F A (whea) ¥ 24 (erythema)?d] Z7|E =

Aate] BEHYT, RE BASS Fu2s] Ao Ay A gar] o

=3
A=)
=3
(e
ftlo
it

o2t
(o

o]

e
o
=

S = okA= A}g8hA] 29t} (Table 1).



Table 1. Inhibitory effect of various treatments on IgE mediated skin tests

Suppression
Duration Clinical
Drug Degree
(days) Significance

Anti-H; Histamine

Azelastine ++++ 30-60 Yes

Cetirizine ++++ 3-10 Yes

Chlorpheniramine + + 1-3 Yes

Clemastine +++ 1-10 Yes

Diphenhydramine 0—+ 1-3 Yes

Doxepin + + 3-11 Yes

Ebastin g P e 3-10 Yes

Hydroxyzine f N 1-10 Yes

Levocabastine Possible Yes

Loratadine ++++ 3-10 Yes

Mequitazine sl it 3-10 Yes

Terfenadine SEE T 3-10 Yes
Anti-H, Histamine

Cimetidine 0— 1 No

Ranitidine + No
Ketotifen + >5 Yes
Imipramines ++++ >10 Yes
Phenothiazine o Yes
Corticosteroids

Systemic, short term 0

Systemic, long term Possible Yes

Topical skin = Yes
Theophylline 0—+ No
B, —Agonists

Inhaled 0—+ No

Oral, injection 0—++ No

Formoterol Unknown Possible

Salmeterol Unknown Possible
Dopamine +
Clonidine ++
Specific immunotherapy 0—++ No

Adoped from Ref [26].



o] &3te] 7ttt o]
71 (dermographism) 2.2 oA wiA|sFA 11, FAHET2 wheal size
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Table 2. Grading of skin pirck test (A/H ratio)

Grade Wheal Erythema
Negative 0 0

1+ Rx<l4 <21 mm
2+ % <R<1 >21 mm
3+ 1<R<2 >?21 mm
4+ 2<R<3 >21 mm
5+ 3<R<4 >?21 mm
6+ R>4 >21 mm

*R: ratio of wheal of allergen and histamine(1mg/ml)
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1.1. g9 &4

AA ddAE 1,085l ol T dA

44978 (41.3%) oldew Hit d#LE 4365+17.14(H R F=A)A A, 2
dxd EAS Aunw 201099 Ag #x 2389 F HAdS 1039
(43.2%)°] 2L, o143 1359 (56.7%) 0l o Het AH > 40.15+16.36 A3
t} 2013d°l+= A 3 = 9Ae 2259 (585%)0l i, oA 1597
(41.4%)e1 e, H A8 4476£17.75 Ak 22l 2016 = 3
A} 4637 T A2 3089 (66.5%) 0] 3L, 9442 1557 (33.4%) 01 o, Bt
Ao 4457+1681 A ATh HIARE J|#HAH2 o] 184(16.9%)°] i

o

de=7] HYd FAE 3847 (35.3%)0lH, ZHA A3 L =red F Rt
2= 8THB0%) 1N 1 9 IZHVILHErIES SA= 4307
(39.6%) oAtk W 1w e FEA HTA FAHA 7o Aol
gl (Table 3).
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Table 3. Characteristics of enrolled subjects

Characteristic 2010 2013 2016
No. of subject (n) 238 384 463
Male/female (%) 43.3/56.7 58.6/41.4 66.5/33.5
Asthma (%) 22.3 195 12.1
Allergic rhinitis (%) 27.7 45.1 31.3
Asthma with AR (%) 8.8 3.3 7.3
other disease (%) 41.2 27.1 49.2
Age(yr) 40.2+16.4 44.8+17.8 44.6+16.8
10719 31(13.0) 33(8.6) 28(6.0)
20729 39(16.4) 65(16.9) 80(17.3)
30739 55(23.1) 62(16.1) 91(19.7)
40749 44(18.5) 52(13.5) 76(16.4)
50759 36(15.1) 80(20.8) 80(17.3)
>60 33(13.9) 92(24.0) 108(23.3)

Value are presented as meantstandard deviation or

otherwise indicated.
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1.2. o}E]

.F_H

1,0857 & 6279 57.8%9]

96.7%, 57.3%,

stk (p

20104, 20134, 2016 22

-
1

Aw=d=E

0.581)

5.7% = ZAME I, Al
(Table 4). dold w

)

P Ao (Figure. 1).
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Table 4. Statistics of patients sensitized to more than one allergen

Total 2010 2013 2016

No. of total subject (n) 1,085 238 384 463

No. of positive subject of more than one
allergen (n)

Prevalence of atopy (%) 57.8% 56.7% 57.3%  58.7%

627 135 220 272

13
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Fig 1. Changes of atopy for ages.
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AA =AW HEE
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}_/\].sﬁi 723_34., 7}11 7L;<L§o]

o =

i
rlo

ek

4
il
=

& WA J=7)olH(D. farinae, D. pteronyssinus), 2.#YH-(alder), At
ZHp (birch), 7RS4 uH-(hazel), Y Zwhu5-(beech), L o]d(cat), FHH

(0ak), ZoFx € (dog), & (mugwort) o] ATk 201013, 2013, 201611 EF

farinae, D. pteronyssinus) 2 #3°|F(Alternaria, Aspergillus,
Cladosporium, Penicillium), %% (dog, cat), T3 &Y F(tree), Fx3Y
Fr(grass)el A% dxd wE 7HFE Hste Ao AN FEF
(weed)®] 7% 2010 16.0%, 20139 16.7%, 201614 9.9%= rolstA 7
239 tH(p<0.05)(Table 6).
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Table 5. The ranking of sensitization rate by year

Total 2010 2013 2016
D. farinae D. pteronyssinus D. farinae D. farinae
1st
40.0% 42.9% 35.7% 43.4%
D. pteronyssinus D. farinae D. pteronyssinus D. pteronyssinus
2nd
39.09% 40.3% 34.1% 41.0%
alder hazel alder cat
3rd
18.3% 20.2% 20.3% 17.9%
birch birch birch alder
4th
17.3% 19.30% 17.70% 16.9%
hazel alder hazel birch
5th
16.6% 18.1% 15.9% 16.09%%
beech beech beech hazel
6th
14.8% 16.8% 15.4% 15.3%
cat oak cat oak
7th
14.7% 16.4%6 13.8% 14.4%
oak dog oak beech, dog
8th
14.4% 13.0% 13.5% 13.4%
dog mugwort mugwort, dog
9th _
12.5% 12.6% 11.2%
mugwort cat Tyrophagus
10th -
10.09% 10.1% 10.8%

16



Table 6. Sensitization rate to allergen group

X2
Total 2010 2013 2016
(p _for trend)

n 465 107 149 209 194
HDM

% 42.9% 45.0% 38.8% 451% (.660)

n 57 7 31 19 .001
Fungi

% 5.3% 2.9% 8.1% 4.1% (.975)

n 249 60 89 100 1.169
Tree

% 22.9% 25.2% 23.2% 21.6% (.280)

n 74 24 23 27 3.662
Grass

% 6.8% 10.1% 6.0%% 5.8% (.056)

n 148 38 64 46 6.674x*
Weed

% 13.6% 16.0% 16.7% 9.9% (.010)

n 206 38 69 99 3.317

Animal
% 19.096 16.0%% 18.0% 21.4% (.069)
n 69 22 21 26 2.725
Cockroach
% 6.4% 9.2% 5.5% 5.6% (.099)

HDM=House ' Dust = Mite(Dermatophagoides  farinae, Dermatophagoides
pteronyssinus, Tyrophagus putrescentiae), Fungi(Alternaria, Aspergillus,
Cladosporium, Penicillium), Tree(alder, ash, birch, beech, elder, elm, hazel, oak,
plane tree, poplar, willow), Grass(rye grass, timothy grass, orchard grass,
bermuda grass), Weed(mugwort, ragweed, Hop. Japanese, nettle), Animal(dog,
cat) *p<0.05
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(p<0.01)(Figure 2).

v = 2010 9.2%9 #AES Kotz 2013W 55%, 20169
56% = ZHAstE AFS FHFIAT A F94L AT AdEF{
AU g EA F M 9w 3% nwe] ARES Hon, dxd uE

[e}
e

ot
O]N
)
rlo
r o
fB%
i,
N,
2
v
)
=)
(@)
-

18



Table 7. Changes of sensitization rate in indoor allergens

X2
Total 2010 2013 2016
(p_for trend)
, n 4x % 137 201 1431
D-farinae o 0006 403%  357%  434% (932)
a4z 102 131 190 001
Do pteronyssinus o = aq os  4209%  341%  41.0% (932)
n % 2 23 50 1316
Tyrophagus g g0 9.29% 6.0% 10.8% (951)
a9 1 5 10 377
Alternaria o g0 1.7% 13% 2.9 (539)
o A 4 8 13 983
Aspergillus /ol a0 1.7% 2.1% 2.8% (320)
, v/ 2 2 1 10 768
Cladosporim o 444, 0.8% 2.9% 2.2% (331)
o I ! 0 2 Z 067
Penicillium o, o0 0.0% 57% 15% (81D)
2N 130 31 43 62 109
dog % 125%  130%  112% - 134% (741)
T~ 0 2 53 83 8.097 %
cat %  147% - 101% - 138%  17.9% (.004)
N 69 2 21 % 27%
cockroach o 6 4o 9.29% 55% 5.6% (099)
*xp<0.01
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Fig 2. Changes of sensitization rate to animal hair allergen. p<0.01
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S 2@ (alder)sholl el WSS HASAIL 183%=E M W
k3, AFAb(birch) HEo] 17.3%, 7 ibi-(hazel) o] 16.6%, Y%
T (beech) SHE-©] 14.8%, ZFub-(oak) SHEo] 14.4%9] =o| At AEHd

THES TE3IE(tree pollen)o] AHkA o= 20104 25.2%, 2013 23.2%

20161 21.6%= 7Aishe A4S #AFSAAT TAH Fdde gt
(Table 6).
E X F(grass)s o= SXobAY] (timothy grass)’F 51%%2 714 &2

HAES BHA, s8EF(rye grass), AMPFE(orchard grass), F4HHH
(bermuda grass)s=°]l 9 th. 4@t (bermuda grass)E A9 thFEe
22 F+ 2010del Hl&) 20161 #HEEo] AwrHoe =z o A I oY, F
AA Freld e gldith(Table 8).

(weed) T oA Z(mugwort)o] 10.0%= 7MY =2 #AAES Y

Zi
B
4

a1, 349 = (Hop. Japanese), ¥ A & (ragweed), # 7] (nettle)=o] AT A
HSHES BRE fx qds FINF e W Akl we woetA
A8 ATHP<0.05)(Table 6). 7o Jx7 s & uf, 53 K9 42
2010 126% = E2 #AAES HAou 20139 11.2%, 20161 7.8% =
o8 A FTFAFEAT (P<0.05)(Table 8)(Figure 3).
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Table 8. Changes of sensitization rate in pollen allergens

X2
Total 2010 2013 2016
(p for trend)
h 199 43 78 78 400
alder
%  183% 18.1% 20.3% 16.8% (527)
n 46 11 18 17 A71
h
as 0% 4.2% 46% 47% 37% (492)
n 188 46 68 74 1996
birch
%  17.3% 19.3% 17.7% 16.0% (957)
n 161 40 59 62 1.567
beech
%  14.8% 16.8% 15.4% 13.4% (211)
n 39 8 12 19 374
elder
%  36% 3.4% 3.1% 41% (541)
n 30 10 9 11 1548
elm
%  2.8% 42% 2.3% 2.4% (213)
n 180 48 61 71 2.265
hazel
% 166% 20.2% 15.9% 15.3% (132)
n 156 39 52 65 500
K
od 0% 14.4% 16.4% 135% 14.0% (479)
n 24 7 6 11 067
plane Tree o
% 2.2% 2.9% 1.6% 2.4% (795)
n % 7 5 14 169
I
bopiar %  24% 2.9% 1.3% 3.0% (.681)
n 34 9 5 20 785
willow
%  31% 3.8% 1.3% 43% (376)
49 12 19 18 613
rye grass
%  45% 5.0% 49% 3.9% (434)
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0 55 15 18 22 616
timothy grass 9%  51% 6.3% 4.7% 4.8% (.433)
n 45 14 14 17 1.540
orehard 8IS o 41 59% 3.6% 3.7% (215)
0 38 7 10 21 1.692
bermuda grass % 350 2.99% 2.6% 4.5% (.193)
n 109 30 43 36 4.658 *
mugwort % 100% 12.6% 11.2% 7.8% (.031)
n 40 14 10 16 1.704
ragweed o 379 5.99% 2.6% 3.5% (.192)
4 45 10 24 11 2.666
Hop. Japanese o 41% 4.29 6.3% 2.4% (.103)
n 15 3 4 8 400
nettle o 1.4% 1.3% 1.0% 1.7% (527)
+p<0.05
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18.0% *

16.0%

14.0%

12.0%

100% W 2010

8.0% W 2013

B 2016

Sensitization Rate

4.0% -

0.0% -
Weed Mugwort

Fig 3. Changes of sensitization rate to weed and mugwort. *p<0.05
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1.6 4% WE F2 =4 #HE ¥

S HAt (Figure 4A, B). v/ A 2 g, 1<gold
50t o]/de] g FAaFEo] g & A}E HYt (Figure 4C, D).
agolE e A Aol Frbel uhel 20tHol A 50t Abole] dAw oA A
b o R ZhatEo] nEA FUHHE FEE = 5 gled, 53 0% A

T frolstAl F7FsE th(p<0.05)(Figure 4D).
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=
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20CH 30CH 40CH SOCH e0~80CH
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Fig 4. Changes of sensitization rate for ages. *p<0.05

(A)Dermatophagoides farinae (B)Dermatophagoides pteronyssinus (C)Dog (D)Cat
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Larch
Chestnut
Beech
Gingko
Oriental thuja
Oak
Willow
Maple
Hazelnut
Popular
Elm

Birch
Pine
Alder
Sycamore

Sorrel
Chrysanthemum
Plantain
Japanese hop
Pigweed
Mugwort
Ragweed
Grasses

[V ETA Apr. | VA Jun. | Jul. y Aug. | Sep. 1 Oct. | Nov. 1 Dec.
1~5 6~10 11~20 21~40 41~80 81~160 161~320  321~640  641~1200  1201~2400

Fig 5. An allergic pollen calender for Busan, Korea
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