Aofde2r] 57 A1227 Al 13, ppll6~121, 2012

— =Abstract=

A Case Report of Food-Dependent Exercise-Induced
Anaphylaxis in a Patient who was Sensitive to Pork

Sung Joon Pang, MD', Sol Ji No, MD', Dong Wook Kim, MD', Sang Min Lee, MD’,
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!Department of Pediatrics, Myongi Hospital, Kwandong University College of Medicine, Goyang,
“Department of Pediatrics, Institute of Allergy, Yonsei University College of Medicine, Seoul, Korea

Food-dependent exercise-induced anaphylaxis (FDEIA) is a specific variant of exercise-induced
anaphylaxis that requires both vigorous physical activity and the ingestion of specific foods. In
particular, it is rare occurrence for FDEIA to be associated with meat in Korea. A 15-year-old
female had generalized urticaria, dyspnea, severe cough, headache, dizziness, and vomiting after
singing and dancing for 1 hour and after ingesting grilled pork. Skin prick tests showed a strong
positive reaction to pork, whereas the results of an oral food challenge and exercise provocation
tests were negative. However, the exercise provocation test after pork ingestion showed a positive
reaction manifested by generalized urticaria, cough, mild dyspnea, and a 23% decreased peak
expiratory flow rate. Three allergens to pork (67 kDa, 90 kDa, and 15 kDa) reacted with the patient’s
serum on immunoglobulin E immunoblotting. We report a case of pork-dependent exercise-induced
anaphylaxis in a patient who was sensitive to pork. [Pediatr Allergy Respir Dis(Korea) 2012;22:
116-121]
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Table 1. Results of Multiple Allergen Simulta-
neous Test

Allergen Class
Soybean 1/0
Milk 2
Egg white 1
Shrimp 2
Tuna 1/0
Codfish 1/0
Salmon 1
Pork 4
Chicken 1/0
Beef 1
Cat 2
Dog 4
Cockroach mix 1
House dust 4
Mite (Dermatophagoides farinae) 3
Mite (Dermatophagoides pteronyssinus) 3

Class O, non-detectable; Class 1, low; Class 2, increased;
Class 3, significantly increased; Class 4, high; Class 5,
very high; Class 6, extremely high.

Zic

ZAL AA R A AlRE B FoY AEa) RET
11,700/uL,, &5 59.4%, BT 32.8%, TAH" 3.9%,
daadt 375,000/uL, AuE 38 AP 5ol 24 QIS
FWY 7k AAMS pH 7.37, PCO; 41 mmHg, POz 51
mmHg, bicarbonate 23.7 mmol/L, base excess -1.6
mmol/L, Oy saturation 85% 1= 3ItE % F immu-
noglobulin E (IgE)#| 3,530 kUI/LZ Z7h=o] Uik
Multiple allergen simultaneous test (Hitachi Chemical
Diagnostics Inc., Mountain View, CA, USA) #HAFAZ}
A 37], N, WA, HHAHNET]= Class 4, 1, A9
aefolef| A Class 3 A¥E B3t (Table 1)

UniCAP Specific IgE (Pharmacia Diagnostics AB,
Uppsala, Sweden) A3} €4 127]+= 50.3 KUA/L, #
AR R =] Dermatophagoides farinae= 5.68 kUA/L,
HANARAE7| Dermatophagoides pteronyssinuss= 4.95
KUA/L, $-f+= 10.2 KUA/L, ARF3AAR= 1.86 kUA/L
AIE B3t

BE UAK ZAL: 5 AP AR Fsokell A 3
% &7o] Btk (Fig. D

U 27| ZRA-:52FY] FY 2 525 P (Aller-

gophama, Reinbek, Germany) & ©]-&3lo] <d|27] 9]F

Fig. 1. Plain chest X-ray shows hyperinflation in
both lungs.
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Table 2. Results of Allergen Skin Prick Test

2] 3L

: Pork-Dependent Exercise-Induced Anaphylaxis —

E}X|T17| k19| sodium dodecyl sulfate polyacryla-
mide gel electrophoresis (SDS-PAGE) ¥ IgE Immu-
noblotting:

1. SDS-PAGE: =ujjellA] Al 1L gl =% 17]9] &=
2F(boston butt) ¥ A2 (boned rib) Y= U5}
ZE] S gElste] #e Bl #olAd, 715E 724

Allergen ‘Wheal Erythema Result
Milk 2 mm 22 mm 2+
Egg. whole - -

Shrimp - -

Soy - _

Chicken - -

Pork 8 mm 26 mm 4+
Histamine 3 mm

Beef - -

Cat 2 mm 21 mm 2+
Dog 2 mm 23 mm 2+
Cockroach - -

Dermatophagoides farinae 5 mm 25 mm 3+
Dermatophagoides pteronyssinus 4 mm 23 mm 3+
Histamine 3 mm

Saline (0.9%) 0 mm

1+, R<1, wheal 1-2 mm, erythema<21 mm; 2+, R<1, wheal 1-3 mm, erythema=21 mm; 3+, 1=R<2, wheal 3-5 mm,
erythema=21 mm; 4+, 2=R<3, wheal >5 mm, erythema=21 mm;

R, allergen/histamine.

Table 3. Results of Exercise Provocation Test after Ingestion of Pork

Blood pressure Peak expiratory flow rate

Result Symptoms

Time after exercise (mmle) (L/min)

Baseline 120/80 350 No symptoms

0 min 120/70 340 (- 3%) No symptoms

5 min 110/70 270 (-23%) Cough, mild dyspnea, urticaria on truck
10 min 105/60 280 (-20%) Cough, mild dyspnea, urticaria on truck
15 min 110/70 280 (-20%) Antihistamine, steroid injection

20 min 110/60 300 (-15%) Urticaria on both arms

25 min 105/70 310 (-12%) No symptoms

30 min 110/60 320 - 9%) No symptoms

60 min 110/60 340 (- 3%) Completely recovered
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Fig. 2. Sodium dodecyl sulfate polyacrylamide gel
electrophoresis analysis of pork treated with
heating (10 %). M, molecular weight marker; Lane
1, raw boston butt; Lane 2, boiled boston butt;
Lane 3, roasted boston butt; Lane 4, raw boned
rib; Lane 5, boiled boned rib; Lane 6, roasted

boned rib.
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Fig. 3. Imunoglobulin E Immunoblotting of pork. M,
molecular weight marker; Lane 1, raw boston butt;
Lane 2, boiled boston butt; Lane 3, roasted boston
butt; Lane 4, raw boned rib; Lane 5, boiled boned
rib; Lane 6, roasted boned rib.
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2. IgE Immunoblotting: #i#]1L7] -3} g2} 3o
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Ax7]9) F LdE27] 2l 67 kDa, 2 90 kDa, 15 kDa
oA Hhgo] ERiE It

A2 Y AW s S

[e]

e ST

2

a

Sl A FelET)el gt fES SAlaeldy] Ul

=7 A3 28kzAl(International Asthma, and Al-

lergies in Childhood, ISAAC) el % - 5 - 1S oAt
02 19959, 2000%, 2005 %] M4 HEFALE

AJSYBIG AL, SAtellA] gk whe- 2% e 2Y) FHES
Z} 4.6%, 5.2%, 6.2%%c}. 20008 % 1t 6-154] 2,054
S tdoz AJst AE AN E AF LR 9]

o 7= AR18.1%) 3 -7+ (14.6%) 7} 7174 S8 a1, A
AF(14.0%), HEF11.0%), BsoH7.6%) 7} Ao,
&5 Fole HH71(8.9%), 2171(6.0%), H1271(6.0
%) <=01TE>Y " 19-244] 300788 o= A3s A
T AN S5 LREIE7]E 4.65% (42017 2.33%, Sl
71 1.66%, $AA 7] 0.66%) Ftt.” % 9,054 o= o)
02 CAP 48 538 x| 17] o nkgof tish ZAlel
A 3 217, 192 g9k S 3ol Hduke-S
Bk 5] warel oJahd, A ATelA A7)l
3t W5 GAAE Ay 2.0%7)F FINRSS B
A EOA 0.6-2.6%7F A7)0l ke
ok o SRS ey, opgEial s, A 9
T A o RdEA A PR Vel #%)9]

(meat), 217, el &el27] dkso] dojwirt? w4y

K

1>

[e]
=

32 o

o

i

B

7

W
4 =

- 119 -



—Sung Joon Pang, et al. : Pork-Dependent Exercise-Induced Anaphylaxis—

3171 #A31719] del27] e A 4R 67 kDaol
Qlar, 71 9] 317](meat): 51, 40, 28-30 kDa, A1 (kid-
ney): 200, 90, 57, 47 kDa, W& (gut): 57, 27 kDa°] &
A=At =X 7oz 1 ol QW AFEFER 53] 417,
P A oh et A ik A7 sl 2 A
FollA= A9 wiizell A7 =R ar7el &g Al HEA
T3] gIglek Y

FUlollA 2% B 5 I ohEEAE
HuEovt fHEel dist Feet TAE glom
x| 127 2t ohbdetA e Hae | givk dE
55 U oR o HERANE mEd, 0.017%2 71
Hela, A AFe® UGBT%), M-(18%), 27 (5
%), Al(B%), EE=(2%), B (2%), "L (2%), 34 (1%)
O = SRIFQTE IR} ofzte]] vlal 28] o Wk, Ha
o] 104 o]} ofolEHr} v WAsigion, 5%l
AFg)o) uugg}oaqw Aofol| 5 ol A1FE o g 1]o)
7bg wgkom Sfjelae 1P sze) ¥ Al %) o
FH 5ol Aoy siHav]E Bard v QIsich

23 A 5 Y op Rt o) 1P ok =

O

m“i

i mqm 1o

o oz

J

Aglol= FA4 Fugr1el 5 24 o Ei )
ek F Tl =234 ’\]ﬁoﬂ oJ&l] Vo] Ty
oo 258 3 T g 2o 585 A, wol w&
) 713 2-4 mm 22 B Gl Tt A7k o
B2 2 Al & AIRE Ulef] 0] £ 1, daRgov
APE Jo7)A eherh? 5 gk 0}‘4"]3”‘]&"5
10-15 mme] ¢ & LRS- Hol1, thF-E % § 305

oy} Vo] A=t %L% A=l ZH?’d‘é% Holx] ¢k=

th'? A% oA 5
Zeato] FHasl] o]
/\1 L= 1;]_ TH?:;O ]_ ]
AL 0]_1_/\'] X gukx
g4 Zo] gk ¥ 7] TEAEE S5 H1E B,
horseradish peroxidasezh= &-doll 72171 # 8} thzx
2] FE vlwste] A AulelA drpt we- ko s
FrsheA] AFsIsiEd), ahdel U]E] AR FH oA
AaolA] 7k B ] F55 BIlA, IgEE FUAIA
TEHAE A7 FHelM 1 E]-E_E otttk B3 HellA
IgE 98- (FceRIl, low affinity IgE receptor) & &JA|A|
71 A3} 9] F4go) wokth!Y T 7R 25 4] 9]
Akl wiglE <le) Tl o] Bkt AstE el A o
@i e] mFo] ohdEAAE fdiths THio] 9l

1, GAgAEGA ] 8l Gk WoHMES0] Ay

F ohglEia] A gl Z=ato) u]
% I, H8YH S B0 54 &
ulE E X2 slolao} Fh). 13)
<]
(o)

oA b1 RS- glo] el -8 Al AR-E Bl dile
2 ghtElo], opgE 2L iR s Qi

A o|FA] S GukA] ol EA A0 FAY] X BE
ol T, FB|AERI, AH|EO|E Fo gl ARRA R, 5
A&, £34 B2 FHA FYAEIE Yk e
SAE HH F 237 Ul 48T £5L dsiof

Sl
I, 5] ARE v 52 BF Eas WIS
<

>r1

WSS Fk Felg oflvulZR #, AlElE AHE &
F 4 Al FoIg 5 JAEF Fujellof st
A7 Bag 8-S nES 43 d AAA R 5
Aarz)el &g A Er)E EahA] ko, 53] Aolellx =
A 37] oA 5 A oh R EA I AE Sjelld Bar
ok g7lel £ 1@ FUlE Halshks vholth

0]
0

AL o)FA] L= Sy opjHE AL Bald SEa)
EA S AR 95| ohjeln Ar) §akET) ARl HK
7] A T A9 &% Hof o EA A7} fkE 15
A ololelA], A E7] MFAIY, AFEGHAE 2 S gk

A ow % WA 1] OF4 5 A ohdeka
25 Zeei71el Basks ot

itd]

o2 o

1. Burks AW, Sampson HA. Anaphylaxis and food
allergy. Clin Rev Allergy Immunol 1999;17:339-
60.

2. Kim MK, Lee KS, Kim MS. Food (wheat flour)
dependent exercise-induced anaphylaxis in
asthmatics: related with the amount of wheat
flour and exercise. J Asthma Allergy Clin Im-
munol 1999;19:724-9.

3. Jeon KW, Kim C, Kim YK, Kang MS, Bong JD,
Ki SY, et al. A case of parsely dependent exer-
cise-induced anaphylaxsis. J Asthma Allergy
Clin Immunol 1998;18:728-32.

4. Yang MS, Lee SH, Kim KM, Kwon HS, Kim DI,
Park CH, et al. A case report of food-dependent
exercise-induced anaphylaxis to apples. Ko-
rean J Asthma Allergy Clin Immunol 2006;26:
242-5.

5. Hong SJ, Ahn KM, Lee SY, Kim KE. The pre-
valences of asthma and allergic diseases in Ko-
rean children. Korean J Pediatr 2008;51:343-

- 120 -



10.

11.

12.

— T T I AR F

50.

Oh JW, Pyun BY, Choung JT, Ahn KM, Kim CH,
Song SW, et al. Epidemiological change of ato-
pic dermatitis and food allergy in school-aged
children in Korea between 1995 and 2000. J
Korean Med Sci 2004;19:716-23.

. Jeong BY, Kim DY, Fan JP, Chung HC, Han GD.

Studies on prevalence of meat allergy and po-
tential beef allergens. J Korean Soc Food Sci
Anim Resour 2009;29:151-6.

. Son DY, Yoon KR, Lee SI. Study of the most

common allergic foods in Korea. Korean J Food
Sci Technol 2002;34:885-8.

. Besler M, Steinhart H, Paschke A. Stability of

food allergens and allergenicity of processed
foods. J Chromatogr B Biomed Sci Appl 2001;
756:207-28.

Llatser R, Polo F, De La Hoz F, Guillaumet B.
Alimentary allergy to pork. Crossreactivity
among pork kidney and pork and lamb gut. Clin
Exp Allergy 1998;28:1021-5.

Aihara Y, Takahashi Y, Kotoyori T, Mitsuda T,
Ito R, Aihara M, et al. Frequency of food-de-
pendent, exercise-induced anaphylaxis in Ja-
panese junior-high-school students. J Allergy
Clin Immunol 2001;108:1035-9.

McClean SP, Arreaza EE, Lett-Brown MA,

14.

15.

16.

17.

- 121 -

Fury ohbmEhAls—

Grant JA. Refractory cholinergic urticaria suc-
cessfully treated with ketotifen. J Allergy Clin
Immunol 1989;83:738-41.

. Barg W, Medrala W, Wolanczyk-Medrala A.

Exercise-induced anaphylaxis: an update on
diagnosis and treatment. Curr Allergy Asthma
Rep 2011;11:45-51.

Yang PC, Berin MC, Yu LC, Conrad DH, Perdue
MH. Enhanced intestinal transepithelial antigen
transport in allergic rats is mediated by IgE and
CD23 (FcepsilonRID). J Clin Invest 2000;106:
879-86.

Lemon-Mulé H, Nowak-Wegrzyn A, Berin C,
Knight AK. Pathophysiology of food-induced
anaphylaxis. Curr Allergy Asthma Rep 2008;8:
201-8.

Cooper DM, Radom-Aizik S, Schwindt C, Zaldi-
var F Jr. Dangerous exercise: lessons learned
from dysregulated inflammatory responses to
physical activity. J Appl Physiol 2007;103:
700-9.

Sampson HA, Leung DY. Anaphylaxis. In:
Kliegman RM, Stanton BF, St. Geme JW, Schor
NF, Behrman RE, editors. Nelson Textbook of
Pediatrics. 19th ed. Philadelphia: Saunders,
2011:817-9.



