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Refractory anaphylaxis is an uncommon yet potentially 
fatal condition characterized by a lack of response to treatment 
with at least 2 doses of adrenaline 300 µg. It accounts for 
0.37% of all cases of anaphylaxis. While drugs are the main 
culprits, it is imperative to recognize other triggers, including 
food sources [1].

We present the case of a 64-year-old man diagnosed with 
rhinoconjunctivitis due to sensitization to pollens, persistent 
asthma, nasal polyposis, and celiac disease who has been 
following a gluten-free diet for years. He was hospitalized 
in October 2021 with fever and kidney and heart failure. He 
experienced an episode of facial erythema, generalized urticaria, 
nausea, dyspnea, and dizziness. The physical examination 
revealed edema of the uvula. Cardiopulmonary auscultation was 
normal, blood pressure was 90/60 mmHg, and SpO2 was 88%. 
Treatment included dexchlorpheniramine 5 mg, intravenous 
hydrocortisone 200 mg, intramuscular epinephrine 0.3 mg, and 
oxygen therapy, although symptoms persisted. Intramuscular 
epinephrine 0.3 mg was administered twice, to no avail. The 
patient required orotracheal intubation in the intensive care unit 
and administration of dexchlorpheniramine and hydrocortisone 
every 8 hours. Outcome was favorable within 24 hours. 

One and 4 hours before onset of symptoms, the patient 
had received omeprazole and paracetamol, which he 

subsequently tolerated. He had not received other drugs in 
the previous 12 hours. Ten minutes earlier, he had eaten a 
croissant (buckwheat, psyllium [Plantago], dextrose, prolyl 
oligopeptidase, margarine, salt, egg, milk, yeast).

The medical interview revealed multiple episodes of upper 
respiratory tract symptoms due to inhalation of buckwheat 
flour while making bread, as well as generalized urticaria 
and dyspnea after ingestion of homemade bread. One of 
those episodes required administration of epinephrine in the 
emergency department. The patient tolerated other foods.

Skin prick test (SPTs) with raw buckwheat flour extract 
(dilution with saline solution 1:10) yielded a positive result 
(10×10 mm), as did prick-by-prick testing with the croissant 
(4×4 mm). Findings for 4 controls were negative. SPTs with 
commercial extracts of pollens from olive, grasses, Salsola, 
and Plantago were positive. Determination of specific-IgE 
(ImmunoCAP, Thermo Fisher Scientific) was negative 
(<0.10 kUA/L) for peanut, rAra h 2, latex, coconut, soybean, 
wheat, rTri a 19, and Plantago. Total IgE was 29 kU/L. The 
serum baseline tryptase level was 4.47 µg/L. 

The protein extract from buckwheat was prepared by 
homogenization in phosphate-buffered saline (20% wt/vol), 

Figure. SDS-PAGE immunoblotting with buckwheat extract. Lanes P and 
P´, Patient serum, 2 dilutions; Lane C, control serum (pool of sera from 
nonatopic individuals); Lane M, molecular mass marker. (–) indicates 
without 2-mercaptoethanol; (+), with 2-mercaptoethanol.
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dialyzation, and lyophilization. SDS-PAGE and immunoblotting 
were carried out under reducing conditions (2-mercaptoethanol) 
with buckwheat extract according to Laemmli [2]. The assay 
revealed 4 IgE-reactive bands of approximately 16, 19, 24, and 
31 kDa (black arrows in Figure).

An in vitro molecular study was performed to measure sIgE 
against buckwheat (f11) using ImmunoCAP and 112 allergen 
components, including Fag e 2 (ImmunoCAP ISAC 112i, 
Thermo Fisher Scientific). The study confirmed sensitization 
to buckwheat with a level of 1.57 kUA/L and to Fag e 2 
(albumin 2S) with a level of 0.2 ISU-E, possibly corresponding to the 
16-kDa protein detected in immunoblotting. Testing for specific 
IgE to Ole e 1, Ole e 9, Phl p 1, Phl p 5, and Sal k 1 was also 
positive. All other allergens present in ImmunoCAP ISAC were 
negative, including Plantago and markers for cross-reactivity, 
such as profilins, PR-10s, nsLTPs, and storage proteins.

We present a case of severe refractory anaphylaxis after 
intake of buckwheat. Fever could be a potential risk factor for 
the severe reaction. Asthma was well controlled, and no other 
cofactors were implicated. [3].

Up to 3% of anaphylactic reactions stem from buckwheat 
in Japan, while in Europe the prevalence remains unknown, 
likely at a markedly lower rate than in Asian countries [4]. 
Buckwheat (Fagopyrum esculentum) is a herbaceous member 
of the Polygonaceae family and bears no taxonomic ties to 
wheat. Originating in Central Asia, it has become enormously 
popular in Europe in gluten-free diets as a nutritious option 
that provides essential nutrients, including fiber, protein, and 
various vitamins and minerals. It is also used in baking as 
a substitute for wheat flour in many recipes (eg, pancakes, 
noodles, bread) and as a viable alternative for individuals 
with celiac disease. Sensitization to buckwheat can occur by 
food intake, inhalation of flour, and skin contact with pillows 
stuffed with its seeds [5-7].

The major allergens described are storage proteins. 
Fag e 1 (11S globulin β-chain, 24 kDa) is considered the main 
allergen, Fag e 2 (2S albumin, 16 kDa) is highly resistant to 
digestion and capable of causing severe reactions, and Fag e 3 
(7S globulin [vicilin], 19 kDa) is a more specific marker of 
allergy to buckwheat and a predictor of severe reactions. 
Fag e 4 (hevein, 12 kDa), Fag e 5 (vicilin, 55 kDa), and Fag e 6 
(albumin 2S, 10 kDa) are minor allergens. 

Sensitization to buckwheat extract (f11) and Fag e 2 was 
verified by ImmunoCAP. Based on the molecular masses 
obtained by SDS-PAGE and immunoblotting, the 19-kDa protein 
detected is likely to be Fag e 3 (vicilin-like) and the 24-kDa 
protein, Fag e 1. Buckwheat sIgE levels do not always correlate 
with the severity of the reaction [8] and can be positive in 
asymptomatic patients, as occurs with Fag e 1 [9], thus illustrating 
the importance of component-based diagnosis. Quantification 
of sIgE against Fag e 2 and Fag e 3 is a better discriminator 
than sIgE to buckwheat. The specificity of sIgE against Fag e 
2 is high (96%), although sensitivity is low [10]. Positive sIgE 
to Fag e 3 has been detected exclusively in persons allergic to 
buckwheat and can even predict severe symptoms, since patients 
with anaphylaxis had significantly higher levels [7]. 

When anaphylaxis occurs in a hospitalized patient, it 
is usually attributed to a drug. However, other causes are 
possible, and appropriate data collection from the patient’s 
allergy history is very important. The prevalence of buckwheat 

allergy is currently very low in Europe, although with the 
increase in consumption of this food by celiac patients and the 
rise of gluten-free diets, both the number of cases and their 
severity may increase in the coming years.
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