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Unusual clinical picture of food-dependent
exercise-induced anaphylaxis associated with soybean
allergy and a reverse sequence of causative factors
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Food-dependent, exercise-induced anaphylaxis
(FDEIA) is a distinct form of food allergy associated with
anaphylaxis, in which clinical symptoms are elicited only
when two factors coexist —intake of sensitizing food with
subsequent physical exertion. It was first described by
Maulitz et al. in 1979 [1]. The pathomechanism of FDEIA
remains to be the subject of research, especially the
relevance of physical exertion in the elicitation of IgE-
mediated systemic allergic reaction [2]. Most patients
experience their symptoms after postprandial exercise
(the typical sequence) [3]. Our team was the first who
presented the case of FDEIA with atypical episodes when
anaphylaxis occurred after exercise, followed by inges-
tion of the sensitizing allergen [4].

Nowadays, we present the second case of FDEIA with
the reverse sequence of causative factors recognized in
a birch pollen allergic patient after ingestion of soy milk.
To discover the causative food allergen, we combined
classic allergy testing with molecular allergy diagnostics.

A 41-year-old female patient with birch allergy expe-
rienced her first episode of anaphylaxis after intensive
physical training and subsequent consumption of pro-
tein cocktail with the addition of soy milk. Pruritus, face
and eyelids angioedema appeared about 10 min after the
culprit food was ingested. Despite taking 10 mg of le-
vocetirizine, the patient developed generalized urticaria,
abdominal pain, dyspnoea with wheezing and required
Emergency Room treatment. The clinical history revealed
that she had previously experienced oral allergy syn-
drome (OAS) after ingestion of carrot, avocado, pepper,
tree nuts (hazelnuts, almonds and walnuts), Rosaceae
fruit: apples, raspberries, blackberries, cherries and soy
milk. There were also episodes of abdominal cramping
pain caused by soy milk. Oropharyngeal symptoms oc-
curred when the patient consumed a small amount of
soy milk just before combining it with a protein shake.
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To evaluate the triggering allergen, skin prick tests
(SPT) with a standard set of aeroallergens and food al-
lergens (Allergopharma, Reinbeck, Germany) were per-
formed. The positive result was obtained to birch, hazel,
linden-tree, dust mites, mugwort. Specific IgE antibod-
ies (Euroimmun Medizinische Labordiagnostika, Liibeck,
Germany) were detected against birch and other Fagales
trees (alder, hazel, oak), Dermatophagoides pteronyssi-
nus and Dermatophagoides farinae, egg white, hazelnut,
apple, but not for soybean. For OAS and anaphylaxis-re-
lated foods (avocado, pepper, apple, raspberries, potato,
carrot, egg, soy milk, protein cocktail), prick by prick tests
were carried out accompanied by prick tests with fresh
extracts of nuts (hazelnut, almond, walnut) and soy-
bean, suspended in Coca solution without phenol (50%
of 0.9% NaCl and 50% of glycerol) in concentration of
5% (vol/vol). Sensitization to soybean and soy milk was
confirmed (wheal size: 15/8 mm, 8/8 mm). Skin testing
was also positive to other tested allergens except for
protein cocktail (without soy milk) and egg. The profile
of sensitization based on component-resolved diagnosis
was established (FABER, Centri Associati di Allergologia
Molecolare, Rome, Italy) (Table 1). Increased concentra-
tion of specific Igk against molecules belonging to the
PR-10-like family was detected but not against available
recombinant allergens of soy and its extract. Bet v 1 ho-
mologue-soy allergen Gly m 4 was not obtainable in the
multiplex-microarray assay.

The patient underwent provocation challenges
with aspirin and exercise but no signs of anaphylaxis
or changes in spirometric values were observed. A food
challenge associated with exercise was not performed
due to a high risk of a severe allergic reaction.

The soybean allergy is rare in adults [5] and so far, as
a causative allergen in FDEIA, it has been reported three
times [5-7]. Sensitization to allergens Gly m 5 and Gly m 6
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Table 1. Molecular sensitization profile; the range of serum specific IgE: negative < 0.01 FIU/ml; positive > 0.30 FIU/ml

Allergen source Allergen Type: M: allergenic molecules Value

E: allergen extract
Celery Apigl M 8.16 FIU/ml
Peanut Arah8 M 5.85 FIU/ml
Birch Bet v 1 (pollen) E 13.45
Birch Betv1l M 17.81 FIU/ml
Chestnut Cas s (seed) E 1.96 FIU/ml
Carob Cer si (seed) E 1.18 FIU/ml
Chickpea Cica E 0.78 FIU/ml
Hazelnut Cor a (pollen) E 5.85 FIU/ml
Hazelnut Cor a1 (pollen) M 8.54 FIU/ml
Mites Derf1 M 0.79 FIU/ml
Mites Der f2 M 0.79 FIU/ml
Mites Der p E 1.5 FIU/ml
Mites Derp 2 M 3.75 FIU/ml
Walnut Jug r (seed) E 0.78 FIU/ml
Apple Mald 1 M 0.79 FIU/ml
Soybean Glym E 0
Soybean Glym1 M 0
Soybean Gly m Agglutinin M 0
Soybean GlymTI M 0

is particularly associated with a high risk of anaphylaxis
[6, 7]. Severe reactions to soy after an intake of unpro-
cessed soy products (soy drinks) in patients sensitized
to birch have also been reported [6, 8]. It is the result
of cross-reactivity of major birch pollen allergen Bet
v 1and its structural homologue Gly m 4 belonging to
pathogenesis-related proteins (PR10) [8, 9]. In our case,
FDEIA occurred in the context of soy milk ingestion. Such
mildly processed soy products are likely to contain a high
amount of native Gly m 4 [8] and because of its lability,
this allergen molecule is in low abundance in commercial
soybean extracts [9]. It could be the reason why extract-
based sensitization tests with soybean were negative in
our patient, while prick by prick tests with a fresh soy ex-
tract and soy milk gave a positive response. High serum
Bet v 1-specific IgE levels and positive results to the birch
pollen-related fruits and vegetables indicate a soybean
allergy due to Bet v 1 cross-reactions. However, Gly m 4
was not accessible in an extended panel of allergen
molecules. IgE-sensitization to soybean (oropharyngeal
symptoms, abdominal pain when soy milk consumed,
positive prick by prick tests) is undoubted but the caus-
ative molecule was not possible to indicate. The results
of CRD suggest more possibilities of potential episodes
of FDEIA in the presence of physical exertion or other
cofactors.
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This case is also an atypical episode of FDEIA in which
reversed clinical symptoms appeared. To our knowledge,
this is the second report of this type. The first description
concerned a patient with both classic FDEIA episodes
and an unusual sequence [4]. In our patient, anaphylaxis
was only associated with the inverted sequence but so
far it was the only episode of systemic reaction. Unlike
the previous case, the symptoms occurred after intense,
short-term physical exertion. Accordingly, regardless of the
stimulus sequence, physical effort leads to anaphylaxis.
This is consistent with the alleged mechanism of FDEIA
—increased intestinal permeability causes greater absorp-
tion of the allergen. The question remains why the reverse
sequence in FDEIA is so rare. Our case confirms the need
for further dissemination of knowledge about the reverse
sequence of events in the course of FDEIA. Unawareness
can lead to wrong diagnosis and erroneous recommenda-
tions. Patients with FDEIA should not consume causative
food allergens not only 4 h before starting physical activity
but also 2 h after its cessation. Another aim of this report
is to show that in the case of FDEIA, successful diagnos-
tics needs to combine allergy testing but above all require
understanding of the disease nature.
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