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Usetulness of specific IgE antibody levels to wheat, gluten, and w-5 gliadin
for wheat allergy in Korean children

Jongseo Yoon, Kyunguk Jeong, Sooyoung Lee

Department of Pediatrics, Ajou University School of Medicine, Suwon, Korea

Purpose: The aim of this study was to assess the clinical usefulness and added diagnostic value of specific IgE antibodies to wheat,
gluten, and w-5 gliadin in diagnosing wheat allergy and distinguishing wheat anaphylaxis.

Methods: This study included 196 children who visited Ajou University Hospital for suspicious food allergy. The subjects were di-
vided into 2 groups: the wheat allergy (WA) and non-wheat allergy (non-WA) groups. Patients with wheat allergy were further di-
vided into 2 subgroups according to their symptoms: the wheat allergy with anaphylaxis (WA**) and wheat allergy without anaphy-
laxis (WAN"™"2) groups. Serum concentrations of total IgE and specific IgE antibodies to wheat, gluten and w-5 gliadin were mea-
sured.

Results: The median values of specific IgE antibodies to wheat, gluten and w-5 gliadin were significantly higher in the WA group
than in the non-WA group, and the positive decision points (95% specificity) were at 3.12, 2.61, and 0.21 kUA/L, respectively. The
combination of specific IgE antibodies to wheat and w-5 gliadin resulted in the highest accuracy of 93.9% in diagnosing wheat al-
lergy. In differentiating the WA*™ group from the WA“™*" group, only specific IgE antibody to w-5 gliadin showed a significant dif-
ference at the optimal cutoff point of 1.56 kUA/L.

Conclusion: Our results show that the individual levels of specific IgE antibodies to wheat, gluten or w-5 gliadin may have a consid-
erably high accuracy in diagnosing wheat allergy and that specific IgE antibody to w-5 gliadin may be particularly useful in predict-
ing wheat anaphylaxis. (Allergy Asthma Respir Dis 2016;4:119-125)

Keywords: Wheat hypersensitivity, Wheat, Glutens, Gliadin, Anaphylaxis

N B ohe W ok 2710] B x|, thit W gk ubo] whal Ho]
2 o), Hu] Elof whe 27} KIEHe 2 0.19%-1.3%, AT-5
PRS0 B 09-0.5%, T EHRS AL 0.29%-1.2%2] SHE

& welom, opAol 37} 5 ARoAE 64 it 0k 0.37%0]

Aol 2 7)o ML NA|A 0.2 Z7}5= Z=A|of glom £
o Ak w, g%, W At A So] 25 2olo & oA

lem,? Sl A -, Al U B3, AR, 44, st
& 0 ol =2 YRlojek HE AlAIA .= A T 2
EH °F 70% HES AAot= AEL 2 oA = 2014 1919

2H]2RL 33,6 kg O & 19754 0] JL35H A S Holal 9

A, Sl 14] vk ok oF 0.08%el 4 2 l=7)7} 1
Blk

W o274 IgE T -tk IgE P uhgo 2 Lt
U] ), Sk 9l 5:37] ol OJ8) WA} IgE Wl

Correspondence to: Sooyoung Lee (%) http://orcid.org/0000-0003-1734-4101

Department of Pediatrics, Ajou University School of Medicine, 206 World cup-ro, Yeongtong-gu,

Suwon 16499, Korea
Tel: +82-31-219-5164, Fax: +82-31-219-5169, E-mail: jsjs87@ajou.ac.kr
Received: August 4, 2015 Revised: September 24, 2015 Accepted: October 1, 2015

© 2016 The Korean Academy of Pediatric Allergy and Respiratory Disease
The Korean Academy of Asthma, Allergy and Clinical Inmunology

This is an Open Access article distributed under the terms of the Creative

Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/4.0/).

http://www.aard.or.kr


http://crossmark.crossref.org/dialog/?doi=10.4168/aard.2016.4.2.119&domain=pdf&date_stamp=2016-03-31

AARD Allergy Asthma Respir Dis

$2 FEep), BEEE oh b, o] 9la £ e
A A1E o4 85414 ohLbmEbA) A (food-dependent exer-

cise-induced anaphylaxis)7} 1T}’ W2 -SFAlof Ujdst= 41
ORFZEA| A O] Q1 7HEH| 7R & B a1 E|o] Qlrk -
o Al S = Q= AR G| 2 71RES ool @A 4]
FUY 2] 2ol YxpA 0 = A3 wm 2T g HAPE s 5]
A Z 9 e m) A% ok 5o IgE A, A S0 IgE A
2 AFSIAEE T 5 9 A
AR o4 A3 ol A1
7)o e gl ol 7]
2 0] Zjo], AJE0] 232, 919 Fo] OJ8] Hol7t 9L 4= 9]
ookt ApAEE e} £o IgE 5 o] FAJRIT7 | (positive
decision point)-&- 0]-8-5}0] SAIF AFU =75 2ekelo]| 3lo]
A L L ARz} o=t 9-fs ARk, W3 Fol Hlsto] Hof
A EL A HAPH (component-resolved diagnosis)©] 7402 =
85715 gepn
W izle. A28 SFH(gluten) 7 H71-8-4) nongluten
o g JLgE|o] glom, FRENL-70% of g0l thEh-8-5f 50| w}
2} Fejold(gliadin) 2t =58\ (glutenin) © = - EICh”? S5
o O] 5 ol ElA| A (wheat-dependent exercise-
induced anaphylaxis, WDEIA)®]| tfjg}o] W2 mi7t e ol Eo| s
Holm| eu]7}-5 Fejol(w-5 gliadin) ¥} AR SFE U
WDEIAS} ¥HA%E 83 0 = defA] Qlok?? eu|7}-5 =2
of2 aotoll A SAIF I |27 Aek I FEEE TR
St=tl| Y 5ol IgE A Hep A o &= -8tk Halvt Sl
HHH AEA7F AA] gtk BT Qlo] AEkeh 2t W o= <l
A2 A0 -8l tieliA= oF2] SHdstA Aol EojolA] ¢
TEH S AJQ1 T o EAA ShtollA] en|7E-5 SeEjobd &
o] IgE FA| Tl AT QulE 7xIch= Harv) QLo of4)
Zrofof| A W L 2719] o B S0 IgE Aol HelE d= ¢
t} ojof 2 Ao A= T thehE ol gt Aot FoflA] e
o] SA1E Y27 §he-& Ho A o4lo] Bl StEE
S5l 9] ar en7h-5 S2jobd So| IgE A 9] ARk
gl 2719 At 9 opfhEA| A oS Q1AL

.

otk -

12 N
il

>

T oorx
ol

A
lo x o

s

Rl
o)
=

SFop 17}

4

OID O
ox,

juj

t

do o HU 2
o
of

By
s

Chat &
(Rl k=

2011 109 189 5-E] 2015 39 64714 oFFegtu ¢l
adatel] AEee|27]7k ofalE]o} elek ohbEEA
FE), olEauiie) % HURE o5 Y, FE
H|7}-5 Z2lobd So| IgE A AAS B AE 5= 29

(0]

-

H b

>

Acs
B
o ox

in)
—

84

120 http://dx.doi.org/10.4168/aard.2016.4.2.119

Yoon J,etal. * IgE to wheat, gluten, omega-5 gliadin in children

]eke] 2R} 196782 th /g2 = SH3itk Bl AR ImmunoCAP
(Phadia, Uppsala, Sweden)2- 0]-8-5}0] 55101, 24 A] 2}
det A P FHE LA =] Ak Sl theh Al ARk WAL
A& o] et tid Ak o = Ul on 8 A3 £ 24]
Zholfel =7, FEE 50 e SAIY =Rk
1ol ZQ-E U A 2 7|(wheat allergy, WA) = A 2Ja}¥aL T
Aol gt del=7Rkg-o] QAR AF & SAE v
SoHA] k3tel BRE 7|EF & 2 7](non-wheat allergy, Non-
WA)'= o5t om, 7 IAIAS AlRYSHA] QF34T: WA of
LA A ek 7]zof] whee ‘dof| &J3F opbHEbA A (wheat al-
lergy with anaphylaxis, WAA™)' &} OFLFERIA| A= oL R RE 247
ol o] ZAIR Ll =783 el ol o3t HjohubzEtA A
(wheat allergy without anaphylaxis, WAN"™ ™) 2 L=¢ick 1 S
Al AFIRE Ao] iAW AF F S dvbdo] SRt 4

9= el Al ASfstAct

o i o

-

2 A &M

Z} o+ 74o] winl B4 Alof] IBM SPSS Statistics ver. 22.0 (IBM
Co., Armonk, NY, USA)E 0]-8-5}9] t-test®} Mann-Whitney test
£ Aasheic), T4 21750] So] o] thsl receiver operating
characteristic (ROC) curve £-412 A|8J8}9c}. P<0.052] ¢ =
AsH 0. el A0 7B

2 o

1. & Xt

T 196789t 5 Hil= 27 109} 877803 o, 591
A 4671 D9, 4-214712)01 et WA 231 4} 357 5
WA= 17750911, WANr A= 1870] gl o, e ul /g Wl b
& 5732 Table 17} L34k thi29] BR5-2 R7HA] o] &
& 7HA1AL 131H Non-WAo| &3t 1617 2 5278(32%)2 54,
1397(86%)- FE217), 9(6%) BEE, 19%(120%)-2 TR 5
At SR 3571 S 108(6%) P S Holon, i
8 Aol I3 2 ISR WASH Non-WA S| 5-9] A%l
27 197193} 54712 AR O Z 523t o] S HYTHP<
0.001).

2. U A= 7|(WA) ZITtofl M L 2 £0] IgES| R84 H|w

1 50| IgE A, 258l 50| IgE A, 2m|7}-5 Zejotd 5ol
IgE B} 9] Zot7 e WA A] ZFZ} 15.40 kUA/L, 22.80 KUA/L, 1.49
KUA/L %31, Non-WAOJ|A] ZH}0.07 KUA/L, 0.03 KU, /L, 0.05 KU,/
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Table 1. Clinical characteristic of study subjects
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. Non-WA
Characteristic
Total (n=35) WAY™ (n=17) WANerA™ (= 18) Total (n="161)

Age (mo) 19(9-91)* 16(3-87)" 28(9-91) 54 (4-214)
Sex

Male:female 25:10° 13:42 126 84:77
Symptoms

Eczema 19 9 10 52

Urticaria 35 17 18 139

Angioedema 13 9 4 9

Respiratory 17 16 1 19

Gastrointestinal 5 5 0 10
Values are presented as median (25th—75th percentile) or number. Analysis was performed by using Mann-Whitney U-test.
WA, wheat allergy; Non-WA, non-wheat allergy; WA, wheat allergy with anaphylaxis; WA“"™"%, wheat allergy without anaphylaxis.
*P <0.001 vs. Non-WA. ' Pvalue, not significant vs. WA *Palue, not significant vs. Non-WA. *Pvalue, not significant vs. WAN",
Table 2. IgE antibody levels to wheat, w-5 gliadin, and gluten in subjects

; IgE antibody level (kUa/L)
Variable -
Wheat Gluten w-5 Gliadin

WA (n=35) 15.40(3.65-52.70* 22.80 (4.32-64.90)" 1.49(0.29-7.64)
WA*™ (n=17) 15.40(9.97-51.70¢ 22.80(7.75-58.60)" 3.49(1.63-9.50)"
WANerA (= 18) 13.35(1.55-52.70) 17.48(1.31-67.90) 0.34(0.22-1.49)
Non-WA (n=161) 0.07(0.05-0.17) 0.03(0.01-0.09) 0.05(0.05-0.05)

Values are presented as median (25th—75th percentile).

WA, wheat allergy; Non-WA, non-wheat allergy; WA, wheat allergy with anaphylaxis; WA""%, wheat allergy without anaphylaxis.
17 P<0.001 vs. Non-WA. *P=0.409 vs. WA | p=0.447 vs. WAN™#2 T P=0,013 vs. WA,
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Fig. 1. Receiver operating characteristic curves represent sensitivity and specificity of specific IgE to wheat (solid), gluten (dotted), and w-5 gliadin (dashed). (A) WA
vs. Non-WA, (B) WA"@ ys. WA= \WA, wheat allergy; Non-WA, non-wheat allergy; WA, wheat allergy with anaphylaxis; WA, wheat allergy without ana-

phylaxis; AUC, area under the curve.
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Table 3. Diagnostic performance of specific IgE to wheat, gluten and w-5 gliadin at different cutoff points

WA vs. non-WA WA yg. \\ANerAra
Variable Specific IgE against Specific IgE against
Wheat Gluten w5-Gliadin Wheat Gluten wb-Gliadin
AUC/ROC 0.969 0.976 0.925 0.583 0577 0.743
P-value <0.001 <0.001 <0.001 0.40 0438 0.014
Assay cutoff point
Specific IgE concentration (kUa/L) 0.35 0.35 0.35 0.35 0.35 0.35
Sensitivity (%) 100 100 71 100 100 100
Specificity (%) 80 86 97 0 0 22
PPV (%) 52 60 83 49 49 94
NPV (%) 100 100 % 0 0 50
Optimal cutoff point
Specific IgE concentration (kUa/L) 090 043 0.19 3.05 2.85 1.56
Sensitivity (%) 97 100 89 94 100 77
Specificity (%) 89 88 % 39 39 78
PPV (%) 66 64 78 59 61 77
NPV (%) 99 100 97 88 100 78
Positive decision point 95% Specificity 83% Specificity
Specific IgE concentration (kUa/L) 312 261 021 735 876 6.92
Sensitivity (%) 77 83 86 24 12 41
Specificity (%) 95 95 95 83 83 83
PPV (%) 77 78 79 57 40 70
NPV (%) 95 96 97 54 50 60
Negative decision point 97% Sensitivity 94% Sensitivity
Specific IgE concentration (kUa/L) 0.90 054 240 364 0.21
Sensitivity (%) 97 97 94 9% 94
Specificity (%) 89 89 33 39 22
PPV (%) 66 66 57 59 53
NPV (%) 99 99 86 88 80

WA, wheat allergy; Non-WA, non-wheat allergy; WA*™, wheat allergy with anaphylaxis; WA wheat allergy without anaphylaxis; AUC, area under the curve; ROC, receiv-

er operating characteristic; PPV, positive predictive value; NPV, negative predictive value.
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1 50| IgE A, 258l 50| IgE A, 2H|7}-5 Zejotd 5ol
IgE A9 ZU7ES WAL A Z}ZF 15.40 KUA/L, 22.80 kKUA/L,
3.49 kU,/Lo|m WANer-Amnol| 4] 717} 13,35 kU, /L, 17.48 kUA/L, 0.34
KUy/LE @u7}-5 F2jobd 5o] IgE gAgto] 5 - Afolof| §-2J5F
A}o| & HSItH(Table 2). AWFAQ1 QFJuH4 7141 0.35 KUL/L o4
oA oA A FA ol sl eH7}-5 2 2jobd ol IgE A=
1009%2] W17+ 9} 2292] B0l g Bt} 7 o] 3AlE2] Immu-
noCAP 7425 ROC curves -8l 1+-A15F A}, @75 2ot
H 5ol IgE A7} 0.743 0. & 714 £ AUC gt HSIth(Fig. 1B). &
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Table 4. Comparison of 3 diagnostic methods for clinical prediction of wheat allergy

Allergy Asthma Respir Dis AARD

Diagnostic method Positive decision point (kUa/L) Sensitivity (%) Specificity (%) Accuracy (%)
1 Component
Wheat* 090 77 % 918
Gluten' 043 83 95 929
wb5-Gliadin® 0.19 86 9% 934
2 Components
Wheat, Gluten
And 77 97 934
Or 83 93 91.3
Wheat, w5-Gliadin
And 74 98 939
Or 89 92 913
Gluten, wb-Gliadin
And 80 97 939
Or 89 93 923
3 Components
Wheat, Gluten, w5-Gliadin
3 Positive 74 98 939
2 Positive 83 94 918
1 Positive 89 91 908

"1*The results are based on the positive decision point.
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