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Analysis of the Rate of Sensitization to Food Allergen in
Children with Atopic Dermatitis

Young-Shin Han,” Sang-Jin Chung,” Young-Yun Cho,” Hay-Mie Choi,” Kang-Mo Ahn, Sang-1l Lee'

Department of Pediatrics, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea
Medical Research Institute of Sungkyunkwan University,"” Seoul, Korea
Department of Dietetics,” Samsung Medical Center, Seoul, Korea
Department of Food & Nutrition,” Seoul National University, Seoul, Korea

ABSTRACT

The purpose of this study was to determined the rate of sensitization to food allergen in children with Atopic Dermati-
tis (AD) in Korea. A total of 3,783 patients (male = 1983, female = 1800) with AD (age under 18 years) who had visi-
ted Samsung Medical Center from 1998 to 2003 were enrolled in the study. Food hypersensitivity was measured by
specific IgE to egg, cow’s milk, soy, peanut, wheat, buckwheat, beef, pork, chicken, shrimp, crab, salmon, mackerel, etc.
Specific IgE levels > 0.7 kU/L by Captured Allergen Product (CAP) assay were considered positive. Chi-square test at p
value <0.05 was used to examine the difference of the prevalence by sex and age. The rate of sensitization to multiple food
allergens was 31.2% and decreased with age. Hypersensitivity to egg showed highest prevalence, which was 24.3%,
compared to the prevalence of other foods. High prevalence of hypersensitivity to milk, wheat, soy, peanut, crab or
shrimp was observed (11.6 — 17.7%) . Low prevalence of hypersensitivity to beef, pork, tuna or chicken was observed
(1.9 — 3.5%) . Children aged under 3 years had significantly higher prevalence of hypersensitivity to egg, milk, soy and
beef than children aged at least 3 years. Our results stress the need for examination of food hypersensitivity aimed at
identified and limited each food allergen among children with AD caused by food to help patients outgrow their food
allergy. (Korean J Community Nutrition 9(1) : 90~97, 2004)

KEY WORDS : atopic dermatitis - sensitization - food allergen - egg - milk
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1980 () o} o1 HZ7H] A AAFR Mol
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15.3%, 842 A% 7.2%A4 olEsgig
L2 Ao} lrka tidsisiE (Lee 5 2001), 2000
olle 258489 24.9%, F84<] 12.8%7} otEwy]
W RAo7 FAHUTHON F 2003). ol
UutA o 2 1o]7} Z7RETE fHEol 7Aast
HE Ze Aoz 484 Qe Marks
S 1999), & A7l w2, 10d 27} vlasie] 7
Al o) ARote] FFE HANIA FF 82 FAu7t =
oifitty B H7|% 35ith(Lee & 2002).

g 27 13 Q17 #AA aQlo}] EFgHoz 2
g3to] Wk vl A (multifactorial disease) ©.
2 HE F ol #%o] dEEY] A%E 7KL e A
d27] A AL 50%4 T RE BT Ay
7] A%k ¢kal 9lg S AP 70% Vte] UKkt
(Kim 1999). #H €3 5~1047H] & 7)17Hete] &
d27] Age] fFE0] T/ AL F34% oS 717
NAF7} T3] F7481907] dEolegt7|Behe opat: A
#g2l7 o) Bzl 71¢ldtty A2z F(Nimmagadda &
Evans 1999; Levetin & Van de 2001; Patton & Lopez
2002). AU Bl By FA2Ql 29l A &
ovt sgAQl eolof digt AL F44Y #

2
a
nﬂ:

b
)
(T

2 o
2
rlo

o2

RiOE HEoLode o

=

{11
&
ol
e
ol

F

U
4

3 HES W
A & AR BoH, dA] §3AY a0e M
st gl 2] dghe] @age] sopxigol B g vk ot

(Arshad & 1992).

Az du2r] F4 A2 (onset) 3 23 (develop-
ment) of] #oJsHE FH AR QRlolt), AR, -7, BE, Y,
dF, oullR, FF T2 EHEVE sk F2 49
2702 d&A o, ojdt AFLge 2o 7] =
2 gel=r] A8 FHES TVHIPIE 890] Ha gt
(Halken 5 2001; Arshad & Hasan 2001; Robert & Zer-
ger 2000; Bjorksten ¥). 3| o} n)ujide }& o)
27] Ag] nisl] AF7 AAdo] g2 AglolojA 4
Fuee) ool AxsH 1 AckBurks 5 1988; Siche-
rer & Sampson 1999; Novembre 5 1988).

I B FU BoblM e AEE FFHRA TR
B & Ao} Aol TFoME Ay F= A
o] vy AFgog dejH 4/t AFH ok 1y
ofolg{y SR o] F AEL L7 HAo] g w2
21Fo)) £3THSampson 1999). ©S0] Zolel] QoA 2]
T2 Hse AF dEEr] 249 A84E U B4
sk Sl fEluehs Ad 209 W7k BRego)
8] HAsled 1970 = 90% W Reol 1990 ©]F 10~
20%1) ol vjF21 o (Lee T 1994; Choe %

N

Al - A - 29 - Hge] - R - o - 91

2002), AFH 02 ATYY ulgo] F7tete] opIEL
27 $HuAe] wEHA oA 35 olF49)
SNV} Bo) AAA B obrl5o) 3748 A 7]
Aol o148 B 557} gebgod JYsHoR AR

Ydor B duleol 7P AHF FE olfAoR Al o]
A& At 9lon ol o8 77t AF dHEaA
o] 27l =& 7FsAS Bl H3th o12A 20~304
Azt A=) g Jolo] ANE 4L FUA 9
0 2= oL oot AF LRI BAE T
71710l FE3icky Az H AE5He] dide] &
£ g 7] Aglo] Flshs Aol AF 53] o] 4
Foll M g 27) el B3t AR RT HTlE ook
& Aog Mtk

oEF| M2 TR goln ThE e 27] Fhel u]
3 AFol < APgo] A B s 3lo] A7|FERl 4
o)#7t L3 AFolrt yLo] ol AR AL Jo]
w2 gotriel diE A Agho]7] wRe) HA3 o]z
o] Fo/dE SRt RS B3 ERlske AFLH
2 gt Zato] Axd 2719 FAg oujE= ofy
OEF I RHol X} AEL ZAR: ofEFH IR oA 2]
FLe27)9} dB9E AAK Eokn & F Qv wdEbA
£ AoME Hoprle] tlRAA 7] Al ofE g
HyAeA AERe BRALE gotry] g8 ol FAE
S oz AFdH = uist AHES AFE, dE 2
2 Fe| ule} £Ast32t sigich

TNTY 2 Y

1. NG

olE ¥ @xjo] AEdH2A FAES Yolry) 9
3to] 1998348 200397k A2 8E Y3ty of
EquRgor Agk & A 27) FANER W 4F 5ol
IgE 5 A DS A3 184 vivte] @o} 37837 (o}
1983, oo} 1800%) & uldo 33t} olejvRede
A2 A%t 295, WA AL oFe Holn 5339
Bolell B¥sh= gy, du2r) Age) WYgs 170
2 3FtH(Hanifin & Rajaka 1980). thAt Sto}e] AFA
H2 34 ojglor, A% - AE BI = Fig 13 29t
A S5, OF, B35 Y, WY, Ja7), A1), g,
A5 Al Qol, 15, FA T 14F AFl s CAP
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Fig. 1. Distribution of patients with
atopic dermatitis by age and sex.

assay (Pharmacia, Sweden) 8 83U £o] IgE &S
=451 0, Bol8A|7} 0.7 KU/L o)Al A9-E ooz
3] AAES 2AEIG o, A, A, AEE ok
AES AENRT A2 SAS (Statistical Analysis
System) programg °]£€31510H, p value7} 0.05 °]3}
1 A5 TAFCE Fositia FEISith Ul Sols
A5 o}y, 34 vk} 34 o]FFo g BRS & 7 7
) AEES AelF Fle)AlE HAEE o) f3le] ARl

2. dAH

g = A0) B2 CAP (capsule allergen product) &
Aoz 8w AFstL AolA] g2k EH G0 w3 30
7 RS AlZth BEEE vER CAPS thA] 8® Al&s}
12 947]9f conjugate (Enzyme—anti—IgE—galactosidase)
50 18 YW1 A2oA 15087 A1 3 A 83 A
25t v} whg-gl (fluorescence substrate, 0.01% 4—
methylumbe—lliferyl—D—galactosidase) 50 ulZ {11
1023k RESAIZITE o] #Alo] ik of 7)) Ahd-g-H(so-
dium carbonate) 400 ¢l1E 7Fskil 293¢ vHgAIZ] H
Fluoro Count 96& ©| &3l W HT & F43ich of
71lM ASE FRAZ Bo] IgE #5F 53] $1814 o]
n] FEE 41 e 639 2FEHAR(0.35, 0.7, 17.5, 50,
100 kU/L) 2.2 Z4gstel 24
A& Akt

40
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20

Rate of sensitization (%)

Male Female

Fig. 2. The rate of sensitization to food allergen in atopic dermati-
fis by sex, *: p < 0.05 by Chisquare test.

Fold dH2AN-g-& Bel olEvyRyd Sol= 37839
% 117922 31.2%°] WIS wiich Aol W a2
0|2 AujE A JxR= 33.7% (668/1983), oJAH= 28.4%
(511/1800) & Jeht Hxp7}h ofapnct g eql 7HakEo)
oJu] QA EA VERGTHp < 0.05). A EE 7P o)
7 o} 1270€ olslrtellA HEHEol 48.4%E M A
UeRgt). 0|3 k14T 43.8%, T 2413 34.9%, B 3
AT 32.8% 7 44T 23.9%, B 5AIT 21.6%, Bt 641
202%=% W 6AT7IAE 9iFo] Fislel wlet AEU==
Ao thst argo] Bk A7 WYk ey v 7~
1449 10%H9Z ¥ 52 FA151 7 15~184)
ol 23] 20%HZE A7 Asdhs AT Bk

AZog e 7H2E2 Fig. 40 AAsHct AFte
2AMZ = Al st gl 24.3%Z M =4 W

o HFRE] £ AE0) W 17.7%, F



16.2%, %% 15.1%, U5 12.8%7t HE ol Foplef 7t
Z &3] AFlske i diF e 2REC] 255 EIsk

o Sl 2 Al 12.0%, A4 11.6%, "IE 9.8%2 &2

6.6%2]

2 =A JeRtth 1 9 ZA], Ao, 15019 B¢ 2.5~
&g, 237, ), )9 A9 1.9~3.5%

o Fage R $Xg By
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Table 1. A comparison of the rate of sensitization to food allergen between children aged less than 3 years and those aged over 3

years
Rate of Sensitization
Food Chi-square
Total ages < 3age >3 age
Egg 24.3% (815/3360) 33.6% (677/2015) 10.3% (138/1345) p = 0.0001*
Cow’s milk 16.2% (542/3349) 20.9% (419/2009) 9.2% (123/1340) p =0.0001*
Wheat 17.7% (128/723 ) 18.7% (101/ 540) 14.8% ( 27/ 183) p=022
Peanut 15.1% ( 25/166 ) 17.5% ( 20/ 114) 9.6% ( 5/ 52) p =019
Soy 12.8% (212/1661) 13.8% (171/1237) 9.7% ( 41/ 424) p=002"
Buckwheat 9.8% ( 58/589 ) 9.6% ( 35/ 366) 10.3% ( 23/ 223) p=076
Crab 12.0% ( 53/442 ) 11.8% ( 4/ 34) 12.0% ( 49/ 408) p =092
shrimp 11.6% ( 55/473 ) 13.8% ( 8/ 58) 11.3% ( 47/ 415) p =038
Mackerel 6.6% ( 33/498 ) 16.2% ( 12/ 74) 50% ( 21/ 424) p = 0.0001"
Salmon 5.5% ( 23/421 ) 16.4% ( 4/ 26) 4.8% ( 19/ 395) p =0.02"
Tuna 2.5% (111/432 ) 14.3% ( 4/ 28) 1.7% ( 7/ 404) p = 0.0001*
Beef 3.5% ( 76/2151) 4.8% ( 40/ 840) 2.7% ( 36/1311) p=001"
Pork 3.4% ( 73/2160) 3.3% ( 28/ 836) 3.4% ( 45/1324) p =095
Chicken 1.9% ( 33/1738) 2.3% ( 19/ 815) 1.5% ( 14/ 923) p =016

*: p<0.05 by Chissquare fest
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Table 2. Ranking food allergy in south-east Asia and Australia
Egg Milk Peanut Soy Wheat Rice Fish Shelifish

Austraiia 1 2 3 5 4 7 6 8
China 12 3 4 5 - = -
Taiwan 1 2 3 4 6 - 5 -
Japan 1 2 7 5 3 6 4 -
Malaysia 1 3 - 2 - 5 4 -
Singapore 3 2 5 6 4 - 1 -
Thailand 5 6 2 3 - 4 - 1
Indonesiac 4 5 1 - - 6 3 2
Philippines 4 5 [¢) 7 3 8 1 2

This fable is summarizes from Hill DJ, Hosking, ZHie CV., Leung R,
Baratwidjgjak K, Ikura Y, lyngkaran N, Agnes GA, Lee BW, Kue MH
(1997): The frequency of food dllergy in Austria and Asia Environ.
Toxicol and Pharma 4: 101-110

3. AEYEHE YRES Al mE Wt

34 Ao AFE RS Ae)E Table 19 A48
Gk AFER A ujet g2 e Beo] el
3Alm kel Blal 34l0)F oA BaFo] FolstA i
& AEL A, 7, T, 27), 3150, 3|, dojolr}
(p <0.05). W 2Fo| 34 o]Fol| Zago] Hojx|= A
of vlal Al Al, HA 7], Fa7]9 Be 34 AFE 7
2ol M3} Agton FAA L glloy A9
7% 3AnlRke] vlE] 3A0)FFollA 23]8] gl oF
Fodhe o2 Uehdt
2]EY ok E-S 3HE 71Fog o] BE 34 ulntk

= A 33.6%, 9 20.9%, U 18.7%, FF 17.4%,
159 16.2%2 ¥ ZFRES 1 ubd 34 o)/dTtollA
= 4 14.8%, Al 12.0%, A 11.3%, A& 10.3%, =Y
10.3%% Vet Ao met g0 47 deie o
& AAdrh

s

o

r (o3
ad
1o
oZ
of

2 TAE YA 5 =7 EA0)
U 2= Ao NEE 4oy 94 E4o] |k g
o} AE7 fHE A2 v|F w27 9 Hoss)e) 5
H dell=r] D AEAvL0l 2aix] 19849 T3t 3o
Ao AFolv AFHTRES AT § 2AEHE 9
S-S BT FAske] AF gz Aosle o
Z W7 SJair] A= AeE AELH=27](Food
Allergy or Food hypersensitivity)’ 2} 3}3it} AEag=
7)E 21Eol gk Eo] A (IgE) 7} FAI=o] Fako] A5
s ALY Hdsshe S5 dAtE 7L e 2
3o g FAto] veh ks BA7|#e wlet Fxe7] & o}

Ed9ids 22 A84g 718 44 vgn 32 %
571 Ag, AL FE 22 9 A A8 508 ERYA
E3R)E A9 opbdebA]A £ (anaphylaxis) AA1ZQ)
B30 2 vep} Ago] 98s AL k. o] F ofEd]
7RG E s go]n T E ge27] Ade] nls| 4E
ozt ATAo] EA B Hoj 1o A7)AR o)At
sk Agtolrt. AF L ET|= A2 Fol webx= E
28] Ajgtshz A5 vol7t A AEZ whgo] ARME
EAS 71 Q7] WEel A9 S Belshe &9
opz} olefe]] EAZL He AEFE AAT  UEF ¢
£ SHoA FAg Agte] Foido] ZFxdct

de27] F2do) VERZ] Haive 98 25 A
sto] HYSZEA-E A (gE) 71 718101 BIHEAE (mast
cel) 7} ¢ 241} A A = JUEFE ke B (sen-
sitization) #83} 7ZHatg A Eo|A Al = Bu)g 3}t
|47} 2o aRF oz Afste] FAgo] FELHES s
= BA7)8 384 (hyperreactivit) & 204 8] <)
27) 9% (allergic inflammation) & 7}¥-2 47} B a3t}
upebr] YHAE B 9HS2EHU-E FAHIgE) Q) &
55 IRIsks AEGH =6 gt 73] JELu=7]9)
FYE ou)E ot} o} EF I FHelx ] AEFLH=27] §E
o] F2 IgE m/NYYe AT wf FRE] A= of
EFuRela AFU 2718 AIE AR Evn &
& ek

7o) TR shd olEH I RA] He thE ¢
#27] Aglo] vja] AEL 277} Qo] 5= vlgo] ¥
A Folx HA Folo] 6L AELYENS B A
of B]3(Novembre 5 1988), $%5 % ©]4(moderate to
severe) 8] olE¥ #H4 Ztole] 30~40%7}F AFLHUE
718 HQl 7102 B 3kthBurks 5 1988; Sicherer &
Sampson 1999). £ A7olXe & 717] oo A& 7t
2td 397} 31.2% 2 Ueht gFtelA B3 g olEn T
G gote] AFgge27] HHNE 30~40%9} vidt
A2 R

AEFLHEI e 2 T AN 22 fHES B
ol Agto= vk 34 nlrte] A5 6~8%, AU 1~2%7
T FEo] 11 H9HBock 1987; Young 5 1994).
o)} o] AELHZEY K Eo] Uol7} Sl ujet
Hadhe AL AFLE 2717 AR (outgrow) HE &
A& 7RI Q7] wigoln, AAl HAEFHA AToA AF
of oS HUW obr)Ee] 3A4lel 85%7} whgo] §lo]
A AeE By @ vk Ark(Host 1994). £ A7l
Holl w2 7250 W3tE AuE An 73 dolvl ofdd

Lo ol



12702 ol&tollA &g o] 48.3%F I =A UERtT,

oIFR w64 Aol FUIRY wket AFef A 7t
o) sk 4738 BT g ofEdmRee) 3
T Ho7E oS AFguEr)ske] B@dol w9 &
F e Agel glopM AFAe)e el xix ¥ &
Aot & A7 Aoeld B 7 7~144 10%H= H]
58 FEE FAS 9 15~184l 238]3 20%HZ oF
HdEshe A%e] Uelte) ol Az 4FEEEY)
o] FTh AE W2l7)s #5% F20] itk 94
Fol glolzel vk o AT, Padrlel B
JRalol ABE WA He of2dRY B2k dH
FTEEF Erhe A€ A B o B35 #XES

A ot BAE dFLE A7) =

JERF
mII o

[e]

o>

o
o
#{o

o

F3sh= AA
o} & Ao7 e}

Agel e 2EES e A7 d2k= 33.7% (668/
1983), oJxk= 28.4% (511/1800) 2 Yieht E=l7} o=}
B} 24 gl 258 o & AUt el wE
AEFY27] DAl Bgt A7 ALY o] FAIR] %2 #A
Z ool tig A7t de¥ Aow Erh

AFLIE7)E Yol et dlo] s AFe] xolg
Helth A Rie] A9 duer)E dovle F2 4Fe
2 % A, FF, UF, tree nut, Y, A, 2AF 55
B33tk (Sampson 1999). oAlo} F=3 S50l A B
I H AF GdE7] viEE B (Table 2) &5, 57, )
=, A&, TEolrjot] AS AR h7F /M & Wl
EE Hol|x glont AVHE, digh e Soxe A =
AF7F 7V =& RIEE el Hill 5 1997). 1999
| JEeA AAE AZAA AekxaH(15977) ol 2Jstd

=

AN Fo] AR (28%), $-7(18%), B(10%), "1H(5%),

N¢-(3%), FE, dF 52 +22 Ueldy, ofEIFR
B2} 2007 & ZARE 3 A7AT AELEETY] FEE
o] AfLdHZ7] 83.5%, +FLHU=Z7] 51.5%, WFLH=
7] 33.5%, YL 27] 20.0%, BLH=7) 2.5%2 Ve
HoHOgura 5 2001). el 1995 () 6~154
Aol Uiz 3 H=AQl 9] HstxAle] By ©
uhof] oJ3ld Aoz A f, T, BT, #Hol
FHE o}F = Ao Yelton(Lee 5 2001), 33209
9 HAAE FHo2 HEZAIS} AHE-SHAE F3

A7) AdANELS AN A3 AR, S a), B,

B5o] 19 o2 YeidthKim 5 1995). ©13]
U9 RaE e debeith $aEels Ko7t
ot A, -, o, 97 9, A, 3, 2R
Fo Ao dehgo gt g vkt o

oA BolsHAl veh = AEdo R vEeRd

AELH 271 Aol B E d]lo] He AFel A
°]F Hth ¥H=271E o= AFOE ot 2 o
Holo] A f, A FF, T, "ol 90%E A5k,
Fad D AN B FE, A, 29, tree nute] 85%
g 23X 3ty ®slgitH(Sampson 1999). o]¢h Zo] <
ol ufe} dAAE 2o|E HolE: e A w2 2]
F443 9 wge) 71 8 5 Sl AEel ue} AA7E T
off gl 28HE A5 g2 A 8 HAFE F e
Rolt}, Ald 72 Z9 AAAES FA3) Algtsh=s 3
S AdaAe] v|uA Z He AEoR AR e 5MH
ol 80% %= (Sampson 1999), /-2 AL 34 80% A
=7t gel27) uhge] gloiAle Ao By Hvh(Host
2002). EA3] AgslA® AAALHo] & HA| g R
2 LeR HEL gFOE Aoy 71 80%FEY A
ALAE B Aol yiaf BFL 20% =S AALHE
B 9rH(Skolnick E 2000).

£ AN vl 2 247 2 5 e A
8 ARES BAsleH, 7 A% diEi 3AE AF
2 3l g9 20| Hlwsle] Aol ule}l Fojsfofst
AE o] LASNS ARty A o7 7 A E9)
AL Helg dolr 3z} sioich AFdd=aAE 7
ZAES AHE 4 T olBEHHRE oM A, ¢
F OF, BT G, Al AR Sl Az s At &
sxem, H17], Bal, siAnr), FA Tl e A
A2 707 et 3A A%z 7H2ES ANE A1} A
S, O, 250, #X, A1) 34| 0)%2 AARE
o] FYH o7 Zrrshe Aoz Uity 150, #X, A
o] A4 AFrHE FAAJA Aol URAT 34 7
TR nvh A7) diEel AdaA dokn A& gl

A7) ek 7EEol 24.3% % 7FY A Jehd Al
ofn]iAb 2AJo] el ehdvhiA R deiA gla A
Blefo] o} ojfa] AEog FRAE W et T} A
T Uo7t o8 FE FaE0] foF o FA YES
o, E3] Gopr|el 38.8%2 Leh} ol THA oot
o FoJsfjopdt AF R Yeldth 2R tiAAEeR
AREEE 78 tiT s 7EE0] 4 16.2%, 12.8%8
A Jekhn, F AF 2ZF 3ol vl 3MeInkt
ol FsHl T& AFES Hol1 7] WiEel o of
EdIEG goloA qlo] Folsof & Ao vpERTh
FE5-2 AMTFHEAAN Fo gezAAFoAA i A7)
W ZpdaAe] Z HA] G AFeR gEA Stk 3
HE gol dfshe AR gl vty A %

flo rir



96 - ok Fholol|Ale] AlFg el gk 7

FAF7F A Yol AFLd =1 g sud A}
o)FAAA] k3l £ AFIME Bl tist HAL ARt
166702 7M¢ Aot Zago] 15.1%E A et
doF AT NS AKXt We MFFHeM e
o Yolo] Fo 2oz duA glov} FudA=
ojdolef thal] A7} o]Fo|A Fo] ¢lov, Baker's as-
thmaoll Z7do] L3ola F2 AlQlef| gt A7t o|Fo
A Qltk, a2y 2AHE0] 17.7%% AR tEo® ¥2 F
25 Helor gso] A oA w2 FAES KA o]
TS olERTNG BotoflA Fosjolst AFOE LERTE
U SEuetolr] BolatAl el AFLgHEdez
olo]E9] 74 wdE HAHdh= WEst W2 A vla) 3
A vl E Hlw ] & 7EES Bt &3] 150
7} dEjEr] o] £ AF0 R dBiA o B A
ol Uehd ZH2EL 6.6%E W2 Hel &Haglon e
SFE QA FX| 9 doE 25%, 54%E FE FAS
Bk 03] AR Algt ATt 12.0%, 11.6%% ]
78 A AgelA F2 FRAES Ve "X 172 7
* LAETE dovle TR AFOE A Ho| gov} 7
ZEgo| A dFoA 39U WA velded OE &5
217, B7|% 1.9~3.5%9 BAER & £XE B
2EFE JYES AT 7IF2E o] BE 34 7]
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