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Cutlassfish allergy in children: Usefulness of serum cod specific IgE and

cross-reaction with cod

Sanghwa Youm,' Purevsan Gantulga,' Kyunguk Jeong,' Kyung Hee Park,** Jung-Won Park,** Sooyoung Lee'

'Department of Pediatrics, Ajou University College of Medicine, Suwon; 2Department of Internal Medicine, Yonsei University College of Medicine, Seoul; *Institute
for Allergy, Yonsei University College of Medicine, Seoul, Korea

Purpose: Fish allergy is the ninth common food allergy, and cutlassfish is one of the common allergenic fishes in Korean children.
However, there is no commercial diagnostic tool for testing cutlassfish allergy in the world. We evaluated the usefulness of serum
cod specific IgE (cod-sIgE) to diagnose cutlassfish allergy and cross-reaction between cutlassfish and cod.

Methods: Nineteen children who experienced immediate type reactions after consumption of cutlassfish were enrolled. Cod-sIgE
was measured by ImmunoCAP, and serum samples were obtained from 11 allergic patients and 11 controls. Using our own home-
made crude extracts, sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE), anti-parvalbumin (PV) immunoglobu-
lin Gimmunoblot, enzyme-linked immunosorbent assay (ELISA), and ELISA inhibition were performed.

Results: Thirteen patients were clinically allergic to both cutlassfish and cod, and 6 were allergic to cutlassfish alone. The median age
and cod-sIgE concentrations were not significantly different between the 2 groups. The clear fish protein bands and PVs were identi-
fied on SDS-PAGE and immunoblotting. Serum cod-sIgE was positive in 4 out of 6 cutlassfish mono-allergic patients, however, there
was no significant correlation between cod-sIgE by ImmunoCAP and cutlassfish-specific IgE by ELISA. The cutlassfish IgE ELISA was
profoundly inhibited by cutlassfish, while the cod IgE ELISA was profoundly inhibited by cod but partially inhibited by cutlassfish.
Conclusion: We found a potential diagnostic value of cod-sIgE to diagnose cutlassfish allergy and the asymmetric cross-reaction be-
tween cutlassfish and cod. These results could help diagnose and provide a dietary guidance in cutlassfish allergic children. (Allergy
Asthma Respir Dis 2024;12:147-154)
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Table 1. Demographic, clinical, and immunological characteristics of 19 children with cutlassfish allergy

Group Patient No. ~ Age (mo) Sex Allergic history Symptoms with cutlassfish ~ Symptoms withcod ~ Total IgE (kU/L) ~ Cod-slgE (kUa/L)
Cut+cod+ 1 16 M AD, AR, FA Skin Skin 157 314
2 13 F AS, FA Skin Skin 506 8.66
3 12 F AD, AR, FA Skin Skin 530 0.12
4 14 M AD, AR, FA Skin Skin 243 212
5 20 M AD, FA Skin Skin 2,102 29.40
6 25 M AR, FA Skin Skin 93 799
7 10 M AR, CU, FA Skin Skin 14 2340
8 14 M FA Skin Skin 78 478
9 6 F AD, FA Skin Skin 188 15,50
10 20 M AD, FA Skin Skin 821 1.98
1 12 M AR, FA Skin Skin 4,165 40.50
12 8 M AD, AS, FA Skin Skin 478 8.17
13 14 M AD, FA Skin Skin 101 478
Cut+cod-
14 16 F AD, FA Anaphylaxis - 53 0.99
15 " M AD, FA Skin - 373 375
16 46 F Skin - 3 0.04
17 20 M AR, FA Anaphylaxis - 128 348
18 12 M FA Skin - 176 58.40
19 76 F AR Skin - 293 0.04

Cut+cod+, cutlassfish allergic and cod allergic group; Cut+cod-, cutlassfish allergic and cod tolerant group; IgE, immunoglobulin E; slgE, specific immunoglobulin E; AD, atopic

dermatitis; AR, allergic rhinitis; FA, food allergy; AS, asthma; CU, chronic urticaria.

Table 2. Comparison of clinical characteristics between the cutlassfish allergic
cod allergic group and cutlassfish allergic cod tolerant group

Variable Cuttcod+(n=13)  Cut+cod- (n=6) P-value
Sex 0.320
Male 3(23.1) 3(50.0)
Female 10(76.9) 3(50.0)
Age (mo) 14(6-25) 18(11-76) 0210
Concurrent allergic disease™
AD 8(61.5) 2(333) 0.350
Asthma 2(15.4) 0(0) 1.000
AR 6(46.2) 2(333) 1.000
Chronic urticaria 1(7.7) 0(0) 1.000
Anaphylaxis 8(61.5) 3(50.0) 1.000
Known FA other than fish 13(100) 4(66.7) 0.088
Family history of allergic disease ~ 12(92.3) 5(83.3) 1.000
Total IgE (kU/L) 243(78-4,165)  152(3-373) 0.152

Cod-slgE (kUn/L) 7.99(0.12-40.50) 2.24(0.04-584) 0.152

Values are presented as number (%) or median (range).

Cut+cod+, cutlassfish allergic and cod allergic group; Cut+cod-, cutlassfish allergic
and cod tolerant group; AD, atopic dermatitis; AR, allergic rhinitis; FA, food allergy;
IgE, immunoglobulin E; sIgE, specific immunoglobulin E.

*Most participants had more than one concurrent allergic disease.
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Fig. 1. (A) Sodium dodecy! sulfate-polyacrylamide gel electrophoresis profiles of cod and cutlassfish proteins. (B) The proteins were transferred to nitrocellulose mem-
branes and stained with Ponceau S solution (Sigma-Aldrich, St. Louis, MO, USA). (C) Anti-parvalbumin immunoglobulin G-immunoblot analysis. M, molecular markers.
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Fig. 2. Cutlassfish immunoglobulin E enzyme-linked immunosorbent assay with
individual sera of cutlassfish and cod allergic patients (positive group), and tol-
erant patients to all kinds of fish (negative group). Results are expressed as the
median and range of optical density 450 (ODss) value. Mann-Whitney test was
used to analyze P-value between the 2 groups.
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Fig. 3. Scatter plot of Spearman rank correlation between optical density 450
(ODaso) of cutlassfish specific immunoglobulin E (sIgE) by enzyme-linked immu-
nosorbent assay and levels of cod-sigE by ImmunoCAP (Thermo Fisher Scientif-
ic, Uppsala, Sweden).
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Fig. 4. Evaluation of cross-reaction between cutlassfish and cod. (A) Cutlassfish inhibition enzyme-linked immunosorbent assay (ELISA) and (B) cod inhibition ELISA
with sera from cutlassfish and cod positive patients. IC, inhibitory concentration; NA, not analyzed; FBS, fetal bovine serum.
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