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Legumes, such as soy, peas, and lentils, are rich in protein, 
fiber, and other essential nutrients. The use of legume proteins 
in the food industry has increased exponentially owing to their 
excellent nutritional value and their potential as a sustainable 
protein substitute for animal-based protein sources. As a 
result, legume proteins are being incorporated into various 
food products and becoming widespread, especially in recent 
years, with changes in dietary habits towards plant-based 
protein sources [1-3].

The only legumes included in the European labeling 
directive are peanut, soy, and lupin (https://eur-lex.europa.
eu/eli/reg/2011/1169/2018-01-01). Furthermore, given that 
nonmandatory labeled legumes such as lentils, chickpeas, 
and peas are increasingly present in a variety of foods, we 
must remember that they can cause allergic reactions and 
even anaphylaxis in allergic patients, either through primary 
sensitization or cross-reactivity [2-8].

We present the case of a 36-year-old woman with a history 
of legume allergy since childhood. She also had a history of 
rhinoconjunctivitis and mild asthma due to pollen allergy. 
At 1 year of age, she experienced a reaction to lentils and 
chickpeas, presenting with pruritic exanthema and facial 
angioedema. Four years later, she experienced another episode 
of urticaria and facial edema after ingestion of pea. At the age of 
24, she had 3 separate episodes of rhinoconjunctivitis, urticaria, 
and dyspnea after skin contact with lentils at the school canteen 
where she then worked. At the time of the patient's first visit 
to our department in 2008, she avoided chickpeas, lentils, and 
peas while tolerating white and green beans and eating peanuts 
occasionally. However, since the first allergy work-up in our 
clinic, she stopped eating all legumes. The patient gave her 
written consent for publication of her medical data.

Despite a correct avoidance diet, she has had 19 episodes 
of anaphylaxis in 16 years, 12 of them associated with 
cofactors such as alcohol or exercise. Using the Food Allergy 
Severity Score [9] to grade the severity of these reactions, 
almost all were potentially life-threatening, with 16 reactions 
involving the airways and/or larynx (grade 4), 2 involving the 
cardiovascular system (grade 5), and only 1 milder reaction 
(grade 3) with skin and gastrointestinal symptoms. These 
episodes occurred after the consumption of a variety of 
previously processed or ready-to-eat foods, such as fast-food 
burgers, pizza, various types of bread, cereal bars, surimi 
sticks, and ketchup (Supplementary Table 1).

We performed skin prick tests (SPTs) (ALK, Madrid, 
Spain), prick-prick tests, and serum IgE determinations (sIgE) 
to whole extracts and individual allergens (ImmunoCap, ISAC, 
Thermo Fisher Scientific/Phadia) for inhalants, legumes, 
cereals, nuts, and seeds.

The patient was sensitized to grass, olive, and cypress 
pollen. Tryptase values were within the normal range, and 
sensitization to cereals, nuts, and seeds was ruled out. She 
presented positive SPT and/or sIgE results for pea, lentil, 
chickpea, peanut, soy, white and green beans, and lupin. The 
molecular diagnosis showed positive results to Ara h 1 (7S 
globulin), nGly m 5 (β-conglycinin), and profilins. Negative 
results were obtained for -5 gliadin, nonspecific lipid transfer 
proteins, PR-10 proteins, α-gal, and the remaining storage 
proteins included in the microarray (Table). One significant 
limitation is the absence of allergen components of legumes 
other than peanut and soy in the ISAC microarray.

After an exhaustive analysis of all the ingredients of 
the available eliciting foods, we were only able to identify 
the offending allergen in 12 out of 19 reactions (63%) 
(Supplementary Table 1). We found that different legume 
proteins were present, namely, broad-bean flour, soy protein, 
lupin, and pea protein, with pea protein listed in some of the 
foods as vegetable protein or pea fiber (Supplementary Table 1). 

The prevalence of legume allergy varies across countries, 
and it has not been clearly established, especially that of 
nonmandatory labeled legumes such as lentils, peas, chickpeas, 
and beans [3]. Sensitization and allergy to legumes tend to be 
more frequent in regions where they are commonly consumed, 
such as the European countries of the Mediterranean basin and 
Asian countries [2,3,5,6-8]. In Spain, for instance, allergy to 
lentils, chickpeas, and peas is not uncommon, especially in 
children [3,6,8].

The increasing use by the food industry of flours and 
protein isolates from nonmandatory labeled legumes such as 
lentils, chickpeas, beans, and, particularly, peas may generate 
an important safety concern for patients who are allergic to 
them [3,5,7,8,10].

Although peas are less commonly involved in allergic 
reactions than other legumes, such as peanuts and soy, it should 
be noted that they are currently found in a wide variety of foods 
and at high concentrations as pea protein concentrates, isolates, 
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and hydrolysates, thus potentially increasing the likelihood of 
experiencing a systemic reaction, even with small amounts 
of food ingested [1,3,5,8,10]. The reactions experienced by 
the patient in the present case involved very different types 
of food, from ketchup containing lupin to surimi sticks made 
from pea protein. Notably, nearly half of the reactions involved 
bread or dough-based or dough-derived products, highlighting 
the ubiquitous presence of pea and other legume proteins in a 
wide range of foods, particularly bread-based ones. It is also 
noteworthy that in 4 of the anaphylactic reactions, the patient 
had eaten beef burgers and, in another reaction, sausages. It 
is well known that vegetable protein, from both soy and pea, 
is often added to these meat preparations. In conclusion, we 
should be aware that a surge in sensitization and anaphylaxis 
to pea and, to a lesser extent, other nonmandatory labeled 
legumes, is likely to occur.

Therefore, vigilance in identifying and managing hidden pea 
and legume allergens is crucial for both health care professionals 
and patients. Hence, the mandatory labeling of peas along with 
appropriate labeling standards that disclose all ingredients 
should be urgently addressed. In the meantime, allergic 
patients should be aware of current labeling limitations and be 
advised not to consume foods that list pea protein hydrolysate, 

hydrolyzed pea protein, pea fiber, pea hull fiber [10], unidentified 
flours, or plant or vegetable proteins [5,7]. 

Continued research and collaboration between food 
scientists, allergists, and regulatory agencies are essential 
if we are to advance the use of legume proteins in the food 
industry while addressing allergenic concerns and ensuring 
consumer safety.
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Table. Accidental Legume Reactions and Allergy Work-up.

Legumes Allergy work-up

SPT, mm sIgE, kUA/L Culprit 
allergen

Severity
(oFASS-5)a

Reactions, 
No.

2008 2024 2008 2024

Pea 14 6 59.3 7.75 x Grade 4 3

Lentil 20 10 55.1 8.04

Chickpea 13 7 54.6 7.18

Peanut 3 0 13.6 2.06

Soybean 5 0 3.81 0.62 x Grade 4 4

Grass peab ND ND 58.9 ND

Lupin ND ND 14.7 1.82 x Grade 4 2

Bean 0 0 5.99 1.24 x Grade 4 1

Broad bean ND 6.5 ND ND x Grade 4 2

Not identified x Grade 5 7

sIgE - ISU-E

Food allergen component 2008 2024

rAra h 1c 1.4 1

nGly m 5c 0.9 3.4

nsLTPsc <0.3 <0.3

PR-10sc <0.3 <0.3

Profilinsc 2.2-9.4 17-38

Other storage proteinsc <0.3 <0.3

2008 2024

Total IgE, kU/L 716 299

Baseline tryptase, µg/L 2.2 4.51

Abbreviations: oFASS, Ordinal Food Allergy Severity Score (oral cavity); ND, not done; nsLTP, nonspecific lipid transfer protein; sIgE, serum IgE determination; SPT, skin prick test. 
aMost severe reaction to each legume.   
bLathyrus sativus. 
cISAC® platform
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Food allergy dependent on augmentation factors (FALDA) 
is an IgE-mediated food allergy with allergic symptoms, 
ranging from intermittent urticaria to severe anaphylaxis, 
occurring only when an allergen is ingested in combination 
with augmentation factors such as exercise, nonsteroidal 
anti-inflammatory drugs, and alcohol. If anaphylaxis develops 
after food ingestion followed by exercise, this is called food-
dependent exercise-induced anaphylaxis (FDEIA) [1]. In 
contrast to shellfish, which is a frequent allergen and the elicitor 
of the first published case of FDEIA [2], only exceptional 
cases of FALDA due to fish have been reported  [3,4]. The 
causative allergens involved in fish FALDA have not been 
well determined to date. Tropomyosin is a panallergen in 
invertebrates such as shellfish, including crustaceans, although 
cross-reactivity to fish has been reported [5]. Here, we present 
the first case of FALDA to fish caused by cross-reactivity to 
tropomyosin, manifesting primarily as oral allergy syndrome 
induced by crustaceans. Both the patient and his parents gave 
their written informed consent for the publication of this case.

We report the case of a 12-year-old boy with bronchial 
asthma and allergic rhinitis caused by grass pollen and house 
dust mite (HDM) who reported 2 episodes of urticaria during 
exercise. The patient reported eating a whitefish-based meal 
at the school canteen about 30 minutes before playing soccer. 
During exercise, he experienced generalized urticaria, which 
resolved spontaneously thereafter. The patient reported 
another previous episode, likely with fish, and generalized 
urticaria while playing soccer. In the absence of fish, the 
patient exercised almost daily without developing symptoms, 
also after eating. Additionally, the patient reported intraoral 
itching when consuming mussels, shrimps, crabs, and tuna, 
which prompted him to abstain from eating seafood and all 
types of fish except salmon 2 months prior to the consultation.

Skin prick tests (SPTs, prick-to-prick) yielded positive 
results for cod, shrimp, and crab (Table). Serology testing 
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