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Distribution of Allergen Reactivity in Serum of Allergy Patients
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This study was conducted to evaluate the distribution, frequency, sensitization rate, and types of specific allergen in
allergic patients. We analyzed allergens of 12,882 allergic patient's serum referred for Medical Laboratory using MAST
Allergy Screen Test (Inhalation/food panel) from April, 2010 to March, 2011. Allergen reactivity were not detected in
833/12,882 (6.5%) allergic patients and the other allergic patients had two or more types of allergens of food and inhalant,
respectively. In the distribution of the allergen food 73.4% (9,450/12,882 patients) was much higher than the pollen
26.6% (3,432/12,882 patients). The sensitization rate to each allergen showed garlic 26.7%, egg white 21.5% of food
allergens, mugwort 24.9%, ragweed short 19.6% of pollen allergens, Candida albicans 10.5%, Alternaria spp. 7.9% of
fungus allergens, and showed high sensitized rate to Dermatophagoides farinae 90.2%, Dermatophagoides pteronyssinus
77.8%, house dust 57% of indoor allergens, respectively. The specific allergens of food allergen, fungus allergen, and
indoor allergen were more frequent in young child than adult, but pollen allergens were frequent in adult than young child.
In seasonal distribution, the food allergen were frequent in summer and autumn, the pollen allergen in autumn, fungus
allergen in spring and in winter, and indoor allergen in autumn and in winter. In conclusion, the mite of Dermatophagoides
farinae and Dermatophagoides pteronyssinus, and house dust showed the highest sensitization rate in specific allergen
of allergic patients. The allergens showed difference feature according to the age, region, and types of allergen.
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Table 1. The prevalence of allergic patients in area

Kinds Area Seoul  Gyeonggi-do  Incheon  Gangwon-do ch(ejgrlfgigdo Chulra-do  Gyeongsang-do Total
Food 320 417 76 43 187 451 1,938 3,432 (26.6%)
Inhalant 920 1,218 436 45 140 1,026 5,665 9,450 (73.4%)
Total 1,240 1,635 512 88 327 1,477 7,603 12,882
(9.6%) (12.7%) (4.0%) (0.7%) (2.5%) (11.5%) (59%) (100%)
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MAST (Multiple Allergen Screening Test)g{0ll 2|t allergy
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Table 2. Criteria of RIDA X-Screen

1U/ml Class Allergen-specific IgE content
0.00~0.34 0 None or hardly and found
0.35~0.69 1 Low
0.70~3.49 2 Increased
3.50~17.49 3 Significantly increased
17.50~49.99 4 High
50.00~99.99 5 Very high
>100 6 Extremely high

*The total IgE band only indicates whether the IgE titer is<100
IU/ml, between 100 and 200 IU/ml or >200 IU/ml.

Zoll WHS T ARSI PO R panel S $HA3] A
Z3kaL CCD 7FH2}S] RIDA X-Screen Reader (R-Biopharm,
Darmstadt, Germany)Z =7 3}51 T} (Jang et al.,, 2009). Table
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Aol A 20101 04€5E 2011 03€7HA] ©]FE
12,8827 oA A9 Bx= AT} 7,603 (59%),
A7) 16359 (127%), A=) 14779 (11.5%), A<
1,240 (9.6%) 59 oI, 2ol 26.6% (3,432
12,8829 Brt 5217 el 2zlo] HA|S 73.4% (9,450/
12,8821) A% F3x3to] FA YEFRATE (Table 1). 5]
delzzlo] mEH A= 6.5% (833/12,882%)%Ath
(Table 3). A8 A= oh3-3 23hrh

Table 3. The prevalence of monthly unknown allergen in allergic patients

Month

2010.4 ~2011.3

. Total
Patient 4 5 6 7 8 10 11 12 1 2 3
Total 912 1,071 956 1,091 1,364 1,780 1,109 875 790 941 1,001 992 12,882
Unknown allergen” 64 102 124 83 88 30 38 40 28 42 55 89 833

*; Allergen titer is <3.50 IU/ml

10,000
M Food
9,000 -
8,000 -
7,000 -
6,000 -

M Inhalant

No of allergenic patients

Fig. 1. Monthly distribution of food and inhalant allergenic patients.
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Table 4. Number of monthly food and inhalant allergens

Month 2010.4 ~2011.3
Total
Allergen 4 5 6 7 8 9 10 11 12 1 2
Food 1,253 2227 1,896 2,851 2617 2,639 1917 1,785 2,628 1,708 1,714 1910 25,145
Inhalant 3,845 47703 3,241 4,079 5,158 9215 6,639 4474 5310 5,566 4,639 3,878 60,747
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Fig. 2. The seasonal distribution of food allergens and sensitized rate.
skom 2oldo] Ao 293%SF &1 70.7%ATE A FE HAE 19.6%, % 24.9%, HHIE 17.5%, AHAT
o2 74 2,8517, 8€ 2,617, 9€ 2,63971, 12€ 2,628 16.0%, SHE 14.9%, F71E 13.5%, T3oHAIH] 12.2%
28 yeEhiar, F942 99 92157, 10¥ 66397, 19 59 7243 YERNRIT} (Table 5, Fig. 3)
A =0 oky = ) Aol A
5,56?1_‘/] TL“»— ST = '”—-—‘ T= L}E]'Mﬂr. = ]O II_I-E- al IAEILH OE"E‘"EJIﬂ 7=|'§||'°
I Q1A A 9o FR1A Sl =xllo] Aol B
o 77.7%= 7V =4 AEE AT (Table 4). Aol 4SS Candida albicans7} 105%% 7V 3=
o pn= o ; 0 ;
A0 2 2iRe & =5 YePH o™, dlternaria spp. 7.9%, Cladosporium
spp. 4.6%, Aspergillus spp. 3.5%, Penicillium spp. 2.8% &<
2ol de =Y S-S mhso] 267%= 7PE ok
= WEE BYow ATIR 21.5%, %3 19.9%, A G 2o B2E-2 Dermatophagoides farinae (D.
$F 19.6%, FEol 18.5%, EVFE 15.6%, FF 13.8%,  farinae)’t 902%% 7P =& W= Yepllon HwX

Al 13.7%, B2] 13.5%, & 12% 52| {=°]2lt} (Table 5,
Fig. 2).

sl AxE
Skt g2l Y AU 7.0%, Y9 %ﬁ}
11.7%, HolF3E 17.5%, 2t 13.1% So]x 18]1 %

-31

57.0%, Dermatophagoides pteronyssinus (D. pteronyssinus)
71.8%, Tt 7HF X1=7] 51.3%, vk 27.5%, N

7} 14%, 31%F0] 12.5% 52 <& BT} (Table 5, Fig. 4).
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Table 5. Distribution of specific allergen and sensitized rate (continued)

Season

Allergen Spring Summer Autumn Winter  Sensitized rate (%)
Soya beans 20.3 36.1 284 15.2 8.9
Milk 20.8 24.7 28.7 25.8 19.6
Egg white 24.8 38.8 277 8.7 21.5
Crab 15.4 18.4 349 313 13.7
Shrimp 17.9 26.1 31.4 24.6 53
Cheddar cheese 24.5 28.6 19.7 272 8.4
Tuna 8.0 453 22.7 24.0 22
Codfish 18.8 33.1 279 20.2 2.8
Salmon 18.7 28.0 29.3 24.0 22
Pork 26.9 34.0 21.6 17.5 9.3
Chicken 19.4 34.8 20.8 25.0 2.1

Food Beef 304 24.4 17.8 27.4 39
Citrus mix 17.3 31.6 257 254 8.9
Peach 20.2 27.3 33.1 19.4 18.5
Wheat flour 13.6 30.9 25.1 304 12.0
Rice 11.8 41.7 28.7 17.8 12.3
Barley meal 18.3 33.1 239 24.7 13.5
Garlic 16.2 26.6 28.8 28.4 26.7
Onion 19.4 313 25.4 239 19.9
Peanut 12.4 46.4 209 20.3 13.8
Yeast bakers 19.8 65.6 9.4 52 9.0
Buckwheat meal 24.9 28.6 25.8 20.7 9.5
Tomato 18.8 33.0 23.1 25.1 15.6
Acacia 28.0 16.4 29.9 25.7 2.8
Birch alder mix 304 20.4 25.7 23.5 4.6
Sallow willow 21.8 17.7 38.7 21.8 7.3
Hazelnut 29.3 16.0 334 21.3 6.2
Cedar Japan 26.1 22.0 36.3 15.6 5.8
Oak white 219 28.5 29.8 19.8 7.0
Poplar mix 243 20.2 36.1 19.4 39
Sycamore mix 13.3 313 30.2 252 6.6
Goldenrod 19.0 21.3 37.4 223 11.7
Russian thistle 242 16.2 343 253 17.5

Wood pollen Reed 23.8 15.5 327 28.0 13.1
Pine 223 18.6 379 21.2 3.7
Ox eye daisy 21.0 18.6 41.9 18.5 7.2
Bermuda grass 21.0 18.0 36.2 24.8 16.0
Rye pollen 234 21.1 30.1 25.4 14.9
Mugwort 252 30.7 27.8 16.3 249
Ragweed short 22.1 212 337 23.0 19.6
Orchard grass 24.7 16.3 33.8 252 9.1
Timothy grass 21.2 27.1 34.6 17.1 12.2
Pigweed mix 18.9 28.3 31.9 20.9 17.5
Sweet vernal grass 21.9 15.2 38.3 24.6 13.5
Dandelion 15.6 19.6 39.1 257 12.1
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Table 5. Continued

Season

Allergen Spring Summer Autumn Winter  Sensitized rate (%)
Alternaria spp. 213 134 31.0 343 79
Aspergillus spp. 26.2 22.6 244 26.8 35
Fungus Cladosporium spp. 26.6 21.4 20.8 31.2 4.6
Candida albicans 20.4 28.2 22.7 28.7 10.5
Penicillium spp. 19.6 22.6 253 325 2.8
Cat 21.8 17.2 30.6 304 12.5
Dog 18.6 222 311 28.1 14.0
Cockroach mix 20.9 20.0 313 27.8 27.5
Indoor Housedust 18.2 21.1 324 28.3 57.0
D. farinae 20.1 212 31.8 26.9 90.2
D. pteronyssinus 19.9 19.9 29.0 31.2 77.8
Acarus siro 25.1 22.4 254 27.1 51.3

*Specific allergen positive ; Allergen titer is = 3.50 IU/ml, Sensitized rate (%) = Sensitized patients/Total tested patients > 100
Spring: 3~5, Summer: 6~8, Autumn: 9~11, Winter: 12~2, Dermatophagoides farinae ; D. farina, Dermatophagoides pteronyssinus; D.
pteronyssinus

M Spring M Summer & Autumn W Winter M Sensitized rate (%)

Distribution (%)

o
o
©
3]

<

Birch alder mix
Sallow willow
Hazelnut
Cedar Japan
Oak white
Poplar mix
Sycamore mix
Goldenrod
Russian thistle
Ox eye daisy
Bermuda grass
Rye pollen
Ragweed short
Orchard grass
Timothy grass
Pigweed mix
Dandelion

Sweet vernal grass

Wood and weed pollen allergens

Fig. 3. The seasonal distribution of wood and weed pollen allergens and sensitized rate.

25,1470), 7F& 252% (6,341/25,1457), A& 24.1% (6,050/ A} 38.8% w OB Ao R =orom 7Akgo] W=
25,14570) 18]aL B 21.4% (5,390/25,1457)) 502 18~66%, 7HEOl= Al 34.9%, MG 31.4%, Ao 29.3%, v}
252 JERATE B9 9 2a7] 304%, AITLA E 28.8% O & 9~35%, A&l Al 31.3%, U 30.4%,
26.9%, "2 24.8% O A= 8~30%, A5 W whs 284% 1E]al HaL7] 274% O E 5~31%9] 1HE)
BN 65.6%, BT 46.4%, A 453%, B 41.7%, AT &S YERAY (Fig. 2).

-320 -



100
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M Spring
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M Sensitized rate (%)

Distribution (%)

Alternaria spp.
Aspergillus spp.
Cladosporium spp.
Candida albicans
Penicillium spp.

Cat

Cockroach mix
House dust

D. farinae

D. pteronyssinus
Acarus siro

Fungi and indoor allergens

Fig. 4. The seasonal distribution of fungi and indoor allergens and sensitized rate.

Shit2 U] A4S 7He T ol HEEo] =okom,
ol AT 30.4%, NG 29.3%, oFFFAlof 28.0%

oo OE 13~30%2] HAHE, o152 ST 31.3%,

I 28.5%, SV 25.8% T2 o2 16~31%,
7HEE 38t 41.9%, TEHE 38.7%, AT 37.9%, 59
TOR 25~42%9] =& AEE, AL A 28.0%, °F
7N} 25.7%, ol IE 25.3%, ZEER 252% B
o] £O R 16~28%°] HHEHES YERNIY (Fig. 3).

Fz2E 7FeolA ALl wout 7hgo] Fa1, ol &
252%, Q8 24.7% T £OR 16~25%9] 7, o
B & 30.7%, Yl 283%, ZxoHAH] 27.1% T2
TOR 15~31%°] H4HE, 7He WEY 39.1%, FE
383%, FAHIT] 362% T TOE 28~39%°] E
&S e, Agdds WNEDH 257%, 29
254%, 2BA] 25.2%, FAHAT] 248% 9O o= 16~
26%°] 7HAHES JERNITH (Fig. 3).

e g 7 Ago]
spp. 26.6%, Aspergillus spp. 262% 52| <=0 20~27%
F a1, A5 Candida albicans 28.2%, Penicillium spp. 2}
Aspergillus spp.7} ZF2F 22.6% w22 13~28%, 7Holl&
Alterneria spp. 31.0%, Penicillium spp. 25.3%, Aspergillus spp.
244% TO2 20~31%2] AAES, ALANE Alterneria

=31, 5ol Cladosporium

spp. 34.3%, Penicillium spp. 32.5%, Cladosporium spp. 31.2%
TOF 27~34%°] ¥ S-S VEIITH (Fig. 4).
Al A= 7HEd Aol FiL, wol v 7H
FE7] 25.1%, 31%o] 21.8%, BHH 20.8% 52 o
2 18~25%9] &S, AFole FErE 7HE XE7)
22.4%, 7 222%, A=) (D. farinae) 212%2) <=0 = 17~
22%, 7Feoll= J WA 324%, =71 (D. farinae) 31.8%,
Y 313% 02 25~32%9] ¥ 4SS e
WAL, ALgoleE =7 (D. pteronyssinus) 31.2%, U]
30.4%, HA] 283% 59 TO=Z 27~31%2] HW A =
< eSS UERITE webA] AR A, e

YR BE Hol WAy, 9, A4, 2 5 ool
w1, =3}, WEY, FUHNE 52 710l L Alternaria

spp., Penicillium spp., L2 3L Cladosporium spp. o< 7=

of A JEFST (Table 5, Fig. 4).

AAGEE B, 29 164%, Al
Bt 9.1%2] S-S UERSITE 2o]
A delEAle] AEHES 1~541, 51~6041, 6~1041, 21~30
Al, 31~404] =02 =94aL (Fig. 5), 3hHt> 64 o) gl
A TR = el oy 16~20401E Weke (Fig. 6),
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Fig. 5. The distribution of food allergens in each age group.

A3 Aol AA Aoz it L= 41~504),
21~30A, 11~154, 6~10A, 31~404), 16~2042] =3} 2
W 2218 21~304, 6~1041, 31~4041, 11~154], 41~
504 =o= Z}7b =9t} (Fig. 7).

UsHE 9.1% 2 323 9.1% =o]QlaL, Ao
I~5AlOA 4t 27% = 7P 52 HAES JERSI
THHAEE A=, g7, §av), dar)eh Adsae of
42~78%°] TS UERNSITE 6~104] 2o)d AleE
22l f7F Z2H2E 25%, 21.6%R L AU 13.6%, Nt
12.2%, V-3 11.5%, F23HE 10.6%, 2)°14 9.9%
59 molm 53, 2o oA AdEAtet {7t 7H7t
25%%}F 22% 31, W2 Alternaria spp.”t 21.8% HEE
ER 1~1541E A 15.1%, AW 13.3%, U3k
11.4%, 23Rt 9.6%, 101/ 6.2%°]U 3L, 16~204= %
Tt 10.5%, AU 8.7%, FHZESHE 5.5%, 2ol 4.9%, Y
SHE 4.6%01A Tk 21~3041% AU 18.1%, FF 17.2%, 3+
23S 13.7%, 3RS 12.9%, 2JolA 9.8%= Aol 5
oMMz A7) 25.4%, Al 21.4%, M5 20.8% = LFEFE
o} 31~40A100 A = Fr2shHE 15.8%, AW 13.7%, Y53}
i 13.9%, 21014 11.5% wolflaL, 41~5045 skt
17.6%, W3t 17.1%, AUl 11.74%, X7 8.9%, 2o
A 9.7% ol AT 51~60A1= WS 15.4%, xSkt
12.8%, 21014 11.6%, 2 9.1%, X7 8% =o]aL 61~

=i
=

704 FE3HE 6.3%, Y-Skt 5.9%, AUl 5.4%, 2]
7% <=0l 71~80A41 At 3.5%, F=3HE 22%9 o
FBHE 2.1%, AW 1.9%} 2]o]A 1.9%0°] T (Table 6).
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Table 6. Distribution of specific allergen in each age (continued)

Age allergen 1~5  6~10 11~15 16~20 21~30 31~40 41~50 51~60 61~70 71~80 I:flf;‘l’f
Soya bean 182 70 60 22 91 138 151 162 87 32 05
Milk 353 216 134 91 116 54 20 05 02 02 07
Egg white 426 250 95 42 66 4l 30 23 16 06 05
Crab 6.1 64 101 95 214 186 130 90 47 09 03
Shrimp 109 123 138 84 208 126 100 69 31 09 03
Cheddar cheese 776 111 29 1.8 1.1 1.1 0.7 18 04 04 11
Tuna 358 170 19 57 94 94 75 132 01 00 00
Codfish 60 117 32 21 53 21 1.1 74 11 00 00
Salmon 329 123 14 123 82 123 41 110 55 00 00
Pork 276 132 87 71 254 132 13 16 03 06 10
Chicken 577 100 24 29 42 71 56 71 29 0l 0.0

Food Beef 449 147 132 66 118 22 44 07 07 0l 0.7
Citrus mix 130 51 31 31 48 158 134 226 147 34 10
Peach 69 99 93 54 128 158 169 135 69 21 05
Wheat flour 202 53 18 25 63 148 141 186 131 25 08
Rice 15.1 65 43 31 60 144 146 188 129 33 1.0
Barley meal 85 40 25 31 80 167 172 198 150 36 16
Garlic 175 57 54 29 80 153 143 150 110 39 1.0
Onion 119 52 43 34 89 165 156 171 123 42 06
Peanut 29 49 43 34 77 129 114 167 118 34 06
Yeast baker 26 56 118 52 144 98 82 108 69 43 04
Buckwheatmeal 170 62 65 44 70 150 120 164 123 26 06
Tomato 9.1 58 35 33 73 166 166 189 137 42 1.0
Means 27 99 62 49 98 115 97 116 70 19 06
Acacia 45 82 97 37 127 131 183 193 67 34 04
Ash mix 60 126 116 41 111 137 169 155 55 25 05
Birch alder mix 41 108 110 79 139 139 146 163 60 12 03
Sallow willow 48 133 124 38 120 128 183 147 53 20 06
Hazelnut 37 126 131 56 112 122 188 152 54 19 03
Cedar Japan 46 150 130 39 119 130 164 143 57 20 02
Oak white 62 77 80 27 90 149 185 186 106 28 1.0
Poplar mix 63 160 156 38 101 109 156 145 55 14 03

Wood  Sycamore mix 73 150 154 59 130 119 138 119 33 25 00

pollen  Goldenrod 40 102 108 62 151 165 172 128 48 15 06
Russian thistle 34 80 72 41 124 180 213 162 68 22 04
Reed 28 85 83 42 239 150 169 124 57 18 05
Pine 47 142 142 39 101 106 151 190 59 20 03
Ox eye daisy 41 92 96 49 141 179 183 150 47 16 06
Means 48 115 114 46 129 139 171 154 59 21 0.4
Bermuda grass 45 97 101 70 152 162 178 120 50 18 07
Rye pollen 59 78 73 36 114 167 184 155 95 31 0.8
Mugwort 89 97 85 49 131 152 162 130 73 25 07
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Table 6. Continued

Age allergen 1~5  6~10 11~15 16~20 21~30 31~40 41~50 51~60 61~70 71~80 I:fgl’f
Ragweed short 55 82 74 43 120 173 188 150 82 27 06

Orchard grass 3.0 95 99 43 138 167 201 135 66 21 0.5

Timothy grass 48 119 98 52 129 159 184 129 55 20 07

:)Zﬁ(e)ﬂ Pigweed mix 82 157 117 78 148 133 133 9.6 35 15 0.6
Sweetvernal grass 3.7 112 112 62 151 160 172 115 55 18 06

Dandelion 44 115 104 60 147 145 182 122 56 19 06

Means 54 106 96 55 137 158 176 128 63 22 06

Alternaria spp. 86 218 208 153 158 66 38 29 23 15 06

Aspergillus spp. 80 142 167 114 168 117 53 76 39 37 07

Fungus Cladosporiumspp. 59 103 126 90 160 136 117 110 64 33 02
Candida albicans 93 78 149 78 143 84 84 108 110 67 06
Penicillium spp. 3.0 69 105 91 229 201 154 77 19 25 00

Means 70 122 151 105 172 121 89 80 51 35 04

Cat 68 140 178 132 225 97 80 44 21 11 0.4

Dog 95 129 127 117 212 115 81 67 36 15 06
Cockroach mix 2.1 4.1 70 69 159 178 184 160 85 28 05

House dust 63 159 137 1001 170 128 102 79 40 15 06

Indoor farinae 69 136 122 97 185 143 108 77 41 16 06
D. pteronyssinus 68 148 126 100 195 144  10.1 66 34 13 05

Acarus siro 5.6 6.1 56 64 124 157 166 147 124 35 1.0

Means 62 136 133 87 181 137 117 91 54 19 06

*Children; 1~15 age, Adult : 16~80 age, Dermatophagoides farinae; D. farinae, Dermatophagoides pteronyssinus; D. pteronyssinus

o] AAA o w Pxo] Brie s

T} (Roberts et al., 2005; Yeh, 2006; Park et al., 2012).

a9 dy a7 S Ao) gL Aloj ) FeA4 H)
H 93} 1090l F14 Fel2alo] Holgur) Em ¥, WA omE vhso] 267%E TP Fe MRS
T s B, AR 21.5%, FIF 19.9%, €T 13,
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2™ (Oh, 1998), ¢dl27] A5x4 7 T8 <
¢l skt 9 shutE 4] Stk (Park et al., 1989; Oh,
1998). ¥ Aol &2 o5} 7HSAdel 712} 30.7%2
27.8%= A YERHoH, U] sk g EsE 7R
o = Yebdth e 7.0%2 200593 2008
A ZH7F 85%9} 9.6%= wid S7kstal vk A4
Hlalo| N = Zg WA YERRTE (Lee et al., 2011). ©]
A el MEoR AR FoEA e A8
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7b e AR AZE AT ey sk 43 {4
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