pISSN: 2288-0402
elSSN: 2288-0410

Allergy Asthma Respir Dis 3(1):22-29, January 2015 http://dx.doi.org/10.4168/aard.2015.3.1.22 ORIGINAL ARTICLE

g el loN SHelR ARkS ol gt TREkA AR
;S.L.Z‘l ‘rr%“é

Diagnostic utility of skin prick test to cooked egg in children with egg
allergy

Jin Jhon', Kyung Eun Lee'??, Mi Na Kim'??, Jung Yeon Hong"*?, Min Jung Kim'??, Yoon Hee Kim'"?*?, Hyun Bin Park'??, Yoon Ki Han""
Hee Seon Lee'*?, Kyung Won Kim'*?, Myung Hyun Sohn"*?, Jung-Won Park>**, Kyu-Earn Kim'*?

'Department of Pediatrics, ?Institute of Allergy, *Brain Korea 21 PLUS Project for Medical Science, Yonsei University College of Medicine, Seoul; “Department of
Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

123

Purpose: Reliable predictors of tolerance to cooked egg in an egg allergic population are not established. We investigated the use-
fulness of the skin prick test to cooked egg in children with egg allergy.

Methods: We studied 36 children with egg allergy. Skin prick tests (SPTs) for the uncooked or cooked form of egg white and egg
yolk, whole egg, ovomucoid (OVM), and ovalbumin (OVA) were performed at diagnosis. The reagents of cooked egg for SPT were
prepared by baking for 25 minutes in 200 degree oven. We also examined specific IgE levels to whole egg, egg white, egg yolk,
OVM, and OVA.

Results: Patients with history of allergic reaction to extensively heated egg showed significantly increased wheal size for cooked
egg white (median [interquartile rangel), 10.5 [7.0-14.6] vs. 4.2 [0.0-5.6], P< 0.001) and OVM (9.6 [7.3-13.8] vs. 5.6 [0.0-7.8], P=0.001)
than those without the history. The strongest positive correlation was found between wheal size for cooked egg white and OVM
(r=0.788, P<0.001). SPT wheal size for cooked egg white were positively correlated with serum OVM-specific IgE levels (r=0.691,
P<0.001). Cutoff value was 7.0 mm in SPT wheal size for cooked egg white, the sensitivity was 73.1% and specificity was 99.0%. SPT
for cooked egg white showed significantly higher area under curve than serum egg white specific IgE.

Conclusion: Our results suggest that SPT to cooked egg white may be useful predictor of allergic reaction to cooked egg. Further in-
vestigations will be needed. (Allergy Asthma Respir Dis 2015;3:22-29)
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Table 1. Baseline characteristics of subjects

Reaction to cooked Reaction to cooked

Characteristic agq ) (n=26) agg ) (n=10) Pvalue

Age 0133
Median (range), mo 20(12-72) 18(11-64)
<2yr 16 7 0.767
2-5yr 9 2 0.289
>5yr 1 1 0928

Age at symptom onset (mo) 0.464
Median (range) 12 (6-18) 13(6-18)

Male sex 20 8 0.804

Onset time of symptoms to 0.354
raw egg (min)
Median (range) 10(3-120) 5(1-180)

Family history of allergic disease 17 6 0.767

Clinical diagnosis
Urticaria 20 g 0582
Atopic dermatitis 19 9 0518
Bronchiolitis 2 0.868
Asthma 1 0.645
Allergic rhinitis 1 0.905
Other food allergy 19 5 0.357
Anaphylaxis 1 0 0.615

Symptoms
Skin 22 7 0.601
Ocular 12 2 0.289
Upper respiratory 3 0 0.654
Lower respiratory 3 0 0.654
Oral 5 2 0.676
Gastrointestinal 6 1 0.676
Cardiovascular 1 0 0.615

Reaction to cooked egg positive or negative group included patients who had react-
ed or not reacted (respectively) to extensively heated egg by cooking in the patients’
history.
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Table 2. Comparison of skin prick test (SPT) and serum specific IgE between
patients with and without history of allergic reaction to cooked egg

Reaction to cooked Reaction to cooked

Allergen agg (+)(n=26) egg () (n=10) P-value
SPT wheal size (mm)
Ovomucoid 96(7.3-138) 56(0.0-7.8) 0.001*
Ovalbumin 9.1(6.5-109) 56(4.1-7.6) 0.063
Raw egg white 12.1(7.7-16.5) 6.1(3.6-8.9) 0.001*
Cooked egg white 105(7.0-14.6) 42(0.0-5.6) <0.001*
Raw egg yolk 6.8(3.7-8.7) 3.0(0.0-4.4) 0.037*
Cooked egg yolk 45(2.6-6.0) 05(0.0-29) 0.017*
Raw whole egg 6.5(4.5-8.1) 5.1(26-5.8) 0.041*
Total IgE 211.0(110.0-671.0) 150.0(28.2-206.0)  0.355
Serum sIgE (kUA/L)
Ovomucoid 38(2.2-96) 0.3(0.1-85) 0.045%
Ovalbumin 8.1(2.1-31.7) 14.2(9.9-48.2) 0.32
Egg white 16.2 (5.8-46.1) 19.5(7.9-47.3) 1
Egg yolk 34(15-6.3) 28(1.3-55) 0.876
Whole egg 11.7 (6.5-42.6) 19.3(8.8-45.0) 0.76

Reaction to cooked egg positive or negative group included patients who had react-
ed or not reacted (respectively) to extensively heated egg by cooking in the patients’
history.

Values are presented as median (interquartile range).

*P<0.05, statistically significant differences.
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Fig. 1. Correlation of skin prick test wheal size for raw egg white with OVA (A) and OVM (B), correlation of skin prick test wheal size for cooked egg white with OVA (C)

and OVM (D). SPT, skin prick test; OVA, ovalbumin; OVIM, ovomucoid.
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Fig. 2. Correlation of skin prick test wheal size for raw egg white with serum OVA-sIgE (A) and OVM-sIgE (B), correlation of skin prick test wheal size for cooked egg
white with OVA-sIgE (C) and OVM-sIgE (D). SPT, skin prick test; OVA, ovalbumin; OVIM, ovomucoid.
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Table 3. Skin prick test wheal size in predicting response to cooked egg

Allergen AUC Cutoff value Sensitivity Specificity Palue

(95% Cl) (mm) (%) (%)

Cooked egg white  0.89(0.73-0.97) 7 731 9 1
Raw egg white  0.83(0.67-0.94) 9 731 P 0.284
Ovomucoid 0.84(0.68-0.94) 78 69.2 el 0.466
Ovalbumin 0.70(0.53-0.84) 58 885 60 0.137
Cooked egg yolk  0.76(0.59-0.88) 29 69.2 80 0.08
Raw egg yolk 0.73(0.56-0.86) 43 73.1 80 0.198
Rawwholeegg  0.74(0.56-0.87) 58 654 0 0.164

Pvalues were determined by pairwise comparison of receiver operating characteris-
tic curves of cooked egg white with that of other allergens.
AUC, area under curve; Cl, confidence interval.

Table 4. Serum specific IgE in predicting response to cooked egg

AUC Cutoffvalue ~ Sensitivity ~ Specificity o

Al @G%C) KA (%) (%)

Ovomucoid  0.72(0.53-0.85) 037 923 60 1
Ovalbumin  060(042-076) 615 162 0 058
Eggwhite  050(033-068) 578 731 0 0016
Eggyok  053(036-070) 362 50 0 00
Wholeegg  054(036-071) 126 56 0 0418

Pvalues were determined by pairwise comparison of receiver operating characteris-
tic curves of ovomucoid-sIgE with that of serum specific IgE to other allergens.

AUC, area under curve; Cl, confidence interval.

*P<0.05, statistically significant differences.

OVM-sIgE®b= BAIK O 2 oJu|7} ¢1911(P=0.088), il o]
IgE (P<0.001), 48} £9] IgE (P=0.002), Whole egg-sIgkE (P=
0.016), OVA-sIgE (P=0.036)2} S|4 © & ou] Q)= Zpo| 2 1Y
CH(Fig. 3).
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Fig. 3. Comparison of receiver operating characteristic (ROC) curves among skin
prick test to cooked egg white, serum specific IgE to egg white, egg yolk, oval-
bumin, ovomucoid, and whole egg. The area under curve (AUC) of SPT to cooked
egg white was 0.89 (95% confidence interval, 0.73-0.97). The AUC was 0.50
(0.33-0.68) for egg white-slgE, 0.53 (0.36-0.70) for egg yolk-sigE, 0.60 (0.42—
0.76) for OVA-slgE, 0.72 (0.53-0.85) for OVM-sIgE, and 0.54 (0.36-0.71) for
whole egg-sigE. SPT to cooked egg white showed significantly higher AUC than
egg white-slgE (P<0.001), egg yolk-slgE (P=0.002), OVA-sIgE (P=0.035), and
whole egg (P=0.016). SPT, skin prick test; OVA, ovalbumin; OVM, ovomucoid.
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