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Dear Editor,
KEYWORDS | have read the article titled, “Allergy to gibberellin-regulated proteins in an adoles-
Gibberellin; cent: A case of orange-induced anaphylaxis mediated by cofactors” by Katcheff et al.
orange; with great interest.! However, it is not clear as to which allergen actually caused cross-re-
allergy; activity in this case and which co-factor triggered the reaction here. Therefore, clarifying
anaphylaxis these would be of great use to the reader.

First: Pollen-food allergy syndrome (PFAS) is known to induce oral allergy syndrome (OAS).
Many patients who develop an allergic reaction to fruit are diagnosed as having OAS, and
only a few cases of food-dependent exercise-induced anaphylaxis (FDEIA) are reported.
A rare syndrome of immediate hypersensitivity reaction necessitates both ingestion of an
allergenic food and exercise to initiate anaphylaxis.>*

It seems difficult to attribute anaphylaxis to orange, even if specific IgE is positive in
a case where oral food challenge (OFC) is negative. Although a similar reaction has been
described with strawberries, in this case, a positive response to OFC with exercise was
found.> A provocation test with a combination of orange intake and exercise should have
been performed. This would have revealed whether the anaphylaxis was due to OAS or
FDEIA.Z* Also, skin/serum allergy tests or exercise provocation tests were not performed
with tomatoes and wheat. These foods are the most common culprits in FDEIA, and this
patient had consumed them before anaphylaxis.

The fact that a suspected allergic food is tolerated after a short period makes it
more likely a reaction due to these cofactors. Again, the negative finding of orange OFC
supports this. Cofactors (exercise, nonsteroidal anti-inflammatory drugs, and alcohol) are
reported to mediate the development of allergy to gibberellin-regulated protein (GRP).
Shouldn’t each of these cofactors be tested separately? Also, although cofactors (exer-
cise, alcohol, ibuprofen, and cannabis) are mentioned, no attempt has been made to find
out which of these is involved except for nonsteroidal anti-inflammatory drugs.
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As mentioned in this article, yes, it is always stated in
the literature that GRP-induced allergy depends on cofac-
tors,>® especially exercise, but then would it be called
PFAS-OAS or FDEIA?

Second: The prevalence of GRP sensitization was found to
be high in Japanese fruit allergy patients except for PFAS
patients.® Contrary to what was reported in this article, in
this case, anaphylaxis is attributed to PFAS-associated OAS.!

The specific IgE against GRP molecule Pru p 7 (peach
allergen) was detected in this case'. Pru p 7 has a high homol-
ogy and 87% identity with orange Cit s 7, forcing the cross-re-
action leading to anaphylaxis. It is then argued that reactions
due to Cit s 7 are milder.! Why is this reaction explained by
Gibberellin and cypress cross-reactivity when profilins are
also major allergens in orange and the patient is allergic to
timothy grass, a profilin?” Reactions due to gibberellin should
be negative for profilin-specific IgE antibodies, as is the case
for Timothy (shown in Figure 1)." In this patient, however, the
opposite is the case and he was positive for both.! Profilin is
defined as a major orange allergen in a study.?

Thaumatin-like protein (TLP) has been identified as a
novel pan-allergen found in plant-based foods (i.e. fruits
and vegetables), and it is associated with food allergy. A
recent article reported a rare case of FDEIA to oranges
with evidence of possible underlying TLP allergy.?

Therefore, it is possible to explain the anaphylactic
reaction in this patient by mechanisms such as TLP and
profilin allergens found in orange, and it is not necessarily
based on GRP.

Minor points: The differential diagnosis between PFAS-
associated OAS and FDEIA is not well addressed. Various
foods can cause type | hypersensitivity symptoms such as
in oral allergy syndrome and FDEIA. Each disease is associ-
ated with specific food groups: apples, peaches, and melon
in oral allergy syndrome; and shrimp, wheat, celery, and
tomato in FDEIA.>*

Recently, GRP has been identified as an allergen that
causes generalized/systemic symptoms in allergies associ-
ated with peaches, apricots, oranges, apples, and plums.34%10
Was there a reaction with any of these fruits other than
oranges in this case? In our opinion, the answer to this ques-
tion could be referring to a fruit other than orange.

While | thank the authors for this beautiful and useful
case presentation, | think it would be useful to clarify the
points | mentioned above.

References

1. Katcheff SC, Labrador-Horrillo M, Bartolomé B, Garriga-
Baraut T. Allergy to gibberellin-regulated proteins in an ado-
lescent: A case of orange-induced anaphylaxis mediated by
cofactors. Allergol Immunopathol (Madr). 2024;52(2):48-50.
https://doi.org/10.15586/aei.v52i2.1014

2. Ono R, Motomura C, Takamatsu N, Kondo Y, Akamine Y,
Matsuzaki H, et al. A case of food-dependent exercise-
induced anaphylaxis caused by ingestion of orange. Arerugi.
2015;64(2):149-55.

3. Townsend K, Watts TJ. Food-dependent exercise-induced ana-
phylaxis to orange, with possible underlying thaumatin-like
protein allergy. Ann Allergy Asthma Immunol. 2023;130(5):669-
671. https://doi.org/10.1016/j.anai.2023.01.036

4. Morimoto K, Tanaka T, Sugita Y, Hide M. Food-dependent
exercise-induced anaphylaxis due to ingestion of orange.
Acta Derm Venereol. 2004; 84(2):152-3. https://doi.org/
10.1080/00015550310006860

5. Inuo C, Okazaki F, Shiraki R, Tanaka Y, Momma K, Kondo Y,
et al. Generalized allergic reaction in response to exer-
cise due to strawberry gibberellin-regulated protein: A case
report. Allergy Asthma Clin Immunol. 2022; 18(1):49.

6. Inomata N, Miyakawa M, Aihara M. High prevalence of sensi-
tization to gibberellin-regulated protein (peamaclein) in fruit
allergies with negative immunoglobulin E reactivity to Bet
v 1 homologs and profilin: Clinical pattern, causative fruits
and cofactor effect of gibberellin-regulated protein allergy.
J Dermatol. 2017; 44(7):735-741. https://doi.org/10.1111/
1346-8138.13795

7. Radauer C, Willerroider M, Fuchs H, Hoffmann-
Sommergruber K, Thalhamer J, Ferreira F, et al. Cross-
reactive and species-specific immunoglobulin E epitopes of
plant profilins: An experimental and structure-based analysis.
Clin Exp Allergy. 2006; 36(7):920-9. https://doi.org/10.1111/
j.1365-2222.2006.02521.x

8. Crespo JF, Retzek M, Foetisch K, Sierra-Maestro E, Cid-
Sanchez AB, Pascual CY, et al. Germin-like protein Cit s 1 and
profilin Cit s 2 are major allergens in orange (Citrus sinensis)
fruits. Mol Nutr Food Res. 2006; 50(3):282-90. https://doi.org/
10.1002/mnfr.200500200

9. Inomata N, Miyakawa M, lkeda N, Oda K, Aihara M.
Identification of gibberellin-regulated protein as a new aller-
gen in orange allergy. Clin Exp Allergy. 2018;48(11):1509-20.
https://doi.org/10.1111/cea.13247

10. Inomata N. Gibberellin-regulated protein allergy: Clinical
features and cross-reactivity. Allergol Int. 2020; 69(1):11-18.
https://doi.org/10.1016/j.alit.2019.10.007



