
1 
 

J Investig Allergol Clin Immunol 2022; Vol. 32(1) © 2021 Esmon Publicidad 
doi: 10.18176/jiaci.0705 
 

MATERIAL SUPPLEMENTARY 

1. Kourani E, Corazza F, Michel O, Doyen V. What Do We Know About Fish 

Allergy at the End of the Decade? J Investig Allergol Clin Immunol. 2019;29(6):414-

21. 

2. Grabenhenrich LB, Dölle S, Moneret-Vautrin A, Köhli A, Lange L, Spindler T, 

et al. Anaphylaxis in children and adolescents: The European Anaphylaxis Registry. J 

Allergy Clin Immunol. 2016;137(4):1128-37.e1. 

3. Van Do T, Hordvik I, Endresen C, Elsayed S. Characterization of parvalbumin, 

the major allergen in Alaska pollack, and comparison with codfish Allergen M. 

Molecular immunology. 2005;42(3):345-53. 

4. Kuehn A, Hilger C, Lehners-Weber C, Codreanu-Morel F, Morisset M, Metz-

Favre C, et al. Identification of enolases and aldolases as important fish allergens in cod, 

salmon and tuna: component resolved diagnosis using parvalbumin and the new 

allergens. Clin Exp Allergy. 2013;43(7):811-22. 

5. Carvalho S, Marcelino J, Cabral Duarte MF, Costa C, Barbosa MA, Pereira Dos 

Santos MC. Role of Recombinant Parvalbumin Gad c 1 in the Diagnosis and Prognosis 

of Fish Allergy. J Investig Allergol Clin Immunol. 2020;30(5):340-5. 

6. Asero R, Mistrello G, Roncarolo D, Casarini M, Falagiani P. True 

monosensitivity to a tropical sole. Allergy. 1999;54(11):1228-9. 

7. Ebo DG, Kuehn A, Bridts CH, Hilger C, Hentges F, Stevens WJ. 

Monosensitivity to pangasius and tilapia caused by allergens other than parvalbumin. J 

Investig Allergol Clin Immunol. 2010;20(1):84-8. 

8. Kuehn A, Hutt-Kempf E, Hilger C, Hentges F. Clinical monosensitivity to 

salmonid fish linked to specific IgE-epitopes on salmon and trout beta-parvalbumins. 

Allergy. 2011;66(2):299-301. 

9. Kuehn A, Codreanu-Morel F, Lehners-Weber C, Doyen V, Gomez-Andre SA, 

Bienvenu F, et al. Cross-reactivity to fish and chicken meat - a new clinical syndrome. 

Allergy. 2016;71(12):1772-81. 

10. Hilger C, Thill L, Grigioni F, Lehners C, Falagiani P, Ferrara A, et al. IgE 

antibodies of fish allergic patients cross-react with frog parvalbumin. Allergy. 

2004;59(6):653-60. 

11. Gonzalez-de-Olano D, Bartolome B, Maroto AS, Vivanco F, Pastor-Vargas C. 

Asthma after chicken consumption due to cross-reactivity between fish and chicken 

parvalbumin. J Investig Allergol Clin Immunol. 2012;22(3):227-8. 

12. Haroun-Diaz E, Blanca-Lopez N, Vazquez de la Torre M, Ruano FJ, Somoza 

Alvarez ML, Labrador Horrillo M, et al. Severe anaphylaxis due to crocodile-meat 

allergy exhibiting wide cross-reactivity with fish allergens. J Allergy Clin Immunol 

Pract. 2017. 

13. Ballardini N, Nopp A, Hamsten C, Vetander M, Melen E, Nilsson C, et al. 

Anaphylactic Reactions to Novel Foods: Case Report of a Child With Severe Crocodile 

Meat Allergy. Pediatrics. 2017. 



2 
 

J Investig Allergol Clin Immunol 2022; Vol. 32(1) © 2021 Esmon Publicidad 
doi: 10.18176/jiaci.0705 
 

14. Muraro A, Werfel T, Hoffmann-Sommergruber K, Roberts G, Beyer K, 

Bindslev-Jensen C, et al. EAACI food allergy and anaphylaxis guidelines: diagnosis and 

management of food allergy. Allergy. 2014;69(8):1008-25. 

15. Pérez-Calderón R, Gonzalo-Garijo M, Rodríguez-Velasco FJ, Sánchez-Vega S, 

Bartolomé-Zavala B. Occupational respiratory allergy in peach crop workers. Allergy. 

2017;72(10):1556-64. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3 
 

J Investig Allergol Clin Immunol 2022; Vol. 32(1) © 2021 Esmon Publicidad 
doi: 10.18176/jiaci.0705 
 

 

Table E1. Total IgE, skin prick test, and specific IgE (ImmunoCAP) to fish species 

  Skin prick test/ sIgE (kUA/L) 

Patient 
Total IgE 

(UI/ml) 
Cod Tuna Salmon Hake Sardine Megrim Swordfish 

1 622 +/4.3 -/ND +/1.2 +/1.52 +/0.15 +/2.01 +/0.26 

2 103 -/2.16 -/<0.1 -/0.42 +/0.52 -/0.21 -/ 0.55 -/0.11 

3 542 +/179 +/9.61 +/22.5 +/60 +/11.9 +/52.1 +/1.45 

4 44 +/5.43 -/<0.10 +/0.22 +/1.34 -/<0.1 +/0.53 -/<0.1 

5 108 +/39.3 +/1.63 +/2.04 +/ 15.8 +/0.64 +/11 +/10.6 

6 238 +/2.47 -/0.24 +/1.03 +/ 0.73 +/0.24 +/0.55 -/<0.1 

7 1734 +/9.13 -/0.39 +/2.96 +/ 2.75 +/0.41 +/1.86 -/0.19 

8 116 +/45.6 +/1.38 +/1.17 +/ 9.14 +/2.01 +/2.2 -/0.11 

9 2367 +/100 +/2.7 +/68 +/ 15.4 +/5.4 +/8.1 -/1.3 

10 252 +/30.5 +/1.76 +/15.5 +/ 5.45 +/3.43 +/3.26 -/0.5 

11 129 +/21.7 +/0.65 +/6.27 +/ 3.86 +/1.11 +/2.59 -/0.19 

12 495 +/10.6 +/0.98 +/2.39 +/ 3.38 +/0.74 +/4 +/1.91 

13 398 ND/53.7 ND/6.47 ND/20.2 ND/13.8 ND/6.08 ND/10.5 ND/1.75 

14 4396 +/94 +/4.36 +/34.6 +/ 24 +/5.56 +/17.5 -/1.55 

15 6323 +/2.7 -/0.15 +/0.22 +/ 1.67 +/0.18 +/1.54 +/1.73 

16 1070 +/15 +/2.89 +/12.7 +/ 4.96 +/3.1 +/7.06 -/1.61 

17 2990 +/78 +/2.75 +/28.7 +/ 34.5 +/7.23 +/22.2 -/1.73 

18 797 +/42.3 +2.42 +/14.9 +/ 8.06 +/2.81 +/10.8 -/0.44 

19 110 +/17.4 +/3.15 +/26 +/ 3.95 +/4.64 +/3.21 +/0.92 

20 9656 +/64.7 +/0.68 +/7.42 +/ 14.4 +/2.56 +/1.78 +/1.04 

21 1778 +/40.2 +/1.06 +/6.67 +/ 7.43 +/1.76 +/9.68 -/1.15 

22 2993 +/28.8 +/1.12 +/1.94 +/ 8.99 +/0.92 +/11.3 +/3.83 

23 24 +/21.2 +/0.97 +/10.3 +/ 0.94 +/1.38 +/0.65 -/0.7 

24 543 -/<0.1 -/<0.1 -/<0.1 -/<0.1 -/<0.1 +/1.77 -/0.13 

25 825 -/0.79 +/0.39 -/0.35 +/ 0.81 -/<0.1 +/1.99 +/0.69 

26 1774 +/5.05 -/0.44 +/1.54 +/ 1.18 +/0,.7 +/1.63 -/0.38 

27 23 +/5.11 -/0.22 +/1.48 +/ 0.74 +/0.39 +/0.78 -/<0.1 

 

+: Positive. A wheal diameter larger than 3 mm was considered a positive result; -: 

Negative; ND: not done. 

* Positive values were those ≥0.1 kUA/L  
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Table E2. Skin test and specific IgE to crocodile, frog, and chicken extracts 

 CROCODILE FROG CHICKEN 

Prick test Prick-prick EAST 

kUA/L 

Prick-prick EAST 

kUA/L 

Prick-prick CAP 

kUA/L 

Patient RCrme BCrme RCrPP BCrPP Cr RFPP BFPP F RChPP BChPP Ch 

1 ND ND + + <0.35 ND ND 0.5 ND ND ND 

2 ND ND - - <0.35 ND ND 0.4 ND ND ND 

3 + + + + 15.6 + + 15.8 + + <0.10 

4 - - - - 0.4 - - 0.5 + - <0.10 

5 + + + + 2.3 + + 1.3 + + 1.02 

6 - - - - <0.35 - - <0.35 + - 0.24 

7 + - + + 0.7 - - <0.35 - - 0.13 

8 + + + + 0.4 + + <0.35 + - <0.10 

9 ND + + + 7.0 ND ND 1.7 ND ND <0.10 

10 + + + + 2.4 - + 2.9 + + 0.83 

11 + + + + 0.4 + + 0.6 + + <0.10 

12 + + + + 2.6 + + 1.6 + + 2.79 

13 ND ND ND ND 3.0 ND ND 3.8 ND ND <0.10 

14 + + + + 8.2 + + 4.8 + + 0.85 

15 + + + + 3.4 + + 2.9 + + 4.05 

16 + + + + 1.4 - - 0.9 + - 0.98 

17 + + + + 12 + + 9.4 + - 0.42 

18 + + + + 0.9 + ND 1.0 - ND 0.16 

19 + + + - 0.4 + + 0.4 - - <0.10 

20 - - + - 9.0 - - 3.8 + - 1.76 

21 + + + + 2.1 + + 5.7 + + 1.48 

22 + + + + 35.6 + + 16.2 + + 74.7 

23 - - - - 0.8 - - <0.35 - - <0.10 

24 + - + - 0.9 + - 0.4 + - 0.4 

25 - - - - 0.4 + - <0.35 + - 0.22 

26 + - + - 0.4 + + 1.9 + - 0.4 

27 + + + - <0.35 + - <0.35 - - <0.10 

 

 Cr: crocodile; F: frog; Ch: chicken; RCrme: raw crocodile meat extract; BCrme: boiled 

crocodile meat extract; RCrPP: raw crocodile prick-prick; BCrPP: boiled crocodile prick-

prick; RFPP: raw frog prick-prick; BFPP: boiled frog prick-prick; RChPP: raw chicken 

prick-prick; BChPP: boiled chicken prick-prick; ND: not done. 

* Positive values were those ≥0.1 kUA/L (Siemens Immulite 2000/Xpi®), and 

≥0.35 kUA/L (EAST) 


