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Case report 

Recently, cocoa has been reported as an allergen [1,2,3]. Up to now, only 4 reported cases of 

immunoglobulin E (IgE)-mediated sensitized patients to cocoa were confirmed by positive oral food 

challenge (OFC) [1, 2]. Avoidance is the only current treatment and the impact of oral 

immunotherapy (OIT) on this allergy remains unknown. 

We report the case of a 12-year-old girl who developed hives after eating chocolate for many years. 

She had asthma, allergic rhinitis and atopic dermatitis. She also avoided hazelnuts, buckwheat, and 

walnuts because of severe reactions to those allergens. The initial allergy work-up revealed 

a positive skin prick test (SPT) to cocoa powder at 9 mm and positive cocoa-specific IgE at 0.50 kUA/L 

(Table 1). A white chocolate open OFC at a cumulative dose of 44.4 g containing cocoa butter without 

cocoa powder was nonreactive. Another open OFC was performed to confirm cocoa allergy and to 

start cocoa OIT. The OFC began at 50 mg of cocoa protein. Then, increasing doses (twice the 

cumulative dose) were administered every 20 min until a reaction at 873 mg of cocoa protein, which 

was called the eliciting dose (ED). The patient developed rhinitis, hives, dyspnea, and cough. The 

OFC was stopped. She received desloratadine 5 ml orally, dexchlorpheniramine 5 mg intravenously 

and salbutamol 2 puffs. From the ED, a home OIT protocol was put in place consisting of eating 

cocoa protein daily. OFC and OIT protocol were made with cocoa powder Van Houten® (Stollwerck 

GmbH, Norderstedt, Germany) containing 20% of cocoa proteins. At home, the initial dose of cocoa 

OIT was 1/10th of the ED, then the doses were increased monthly without exceeding half of baseline 

ED. Every 6 months a new OFC was performed to increase the doses at home (Fig. 1a). In case of 

intercurrent illness, OIT was to be stopped during those days. If the protocol was stopped for more 

than 5 days, the patient was asked to contact the unit to prevent adverse reactions. The patient 

reached 3050 mg of cocoa protein without reaction in OFC after 30 months of OIT (Fig. 1a). Due to 

the patient’s weariness, induction was stopped, and a maintenance phase was implemented. She 

had to consume 3 times a week 20 g of dark chocolate Cote d’Or mignonette® (Mondelez France, 

Clamart, France) containing 1274 mg of cocoa protein. Note that after a year of cocoa OIT, she began 

a hazelnut OIT, which was unsuccessful. The ED did not exceed 55 mg of hazelnut protein in 3 years. 
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Table 1. Patient initial allergy assessment: specific immunoglobulin E (IgE) for allergens along with clinical 

history and allergy management 

Specific IgE Initial biological 

results (kUA/L) 

Initial clinical 

history 

Allergy management 

Cocoa 0.50 Hives Avoidance 

Oral immunotherapy 

Walnut 7.64 Anaphylactic 

reaction 

Avoidance 

rJug r 1 (2S albumin) 3.37 – – 

rJug r 3 (LTP) < 0.10 – – 

Hazelnut 58.80 Anaphylactic 

reaction 

Avoidance 

Oral immunotherapy 

rCor a 1 (PR-10) < 0.10 – – 

rCor a 8 (LTP) < 0.10 – – 

rCor a 9 (11S globulin 

storage protein) 

49.20 – – 

rCor a 14 (2S 

albumin) 

36.40 – – 

Pecan 2.98 No clinical history; no 

consumption 

Avoidance 

rAna o3 (2S albumin) 0.31 – – 

Pistachio 0.26 No clinical history; no 

consumption 

No avoidance as the skin 

prick test was negative 

Brazil nut 1.84 No clinical history; no 

consumption 

Avoidance 

rBer e1 (2S albumin) 0.54 – – 

Macadamia nut 4.96 No clinical history; no 

consumption 

Avoidance 

Buckwheat 0.78 Anaphylactic 

reaction 

Avoidance 
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Fig. 1. Eliciting dose (a) and cocoa-specific immunoglobulin E (IgE; b) during cocoa oral immunotherapy (OIT) 

During the tolerance induction period, cocoa powder SPT remained stable at 9 mm. SPT with 

histamine phosphate 10 mg/ml was always positive at 5 mm and negative control 0.9% saline 

solution was negative. But cocoa-specific IgE decreased (Fig. 1b). Specific IgE were positive if > 0.10 

kUA/L. At 30 months of cocoa OIT, the patient subsequently discontinued her protocol for more than 

15 days due to an infection. She did not contact the department as recommended. She resumed 

cocoa OIT by consuming 1274 mg of cocoa protein at home and had immediate generalized hives, 

dyspnea, abdominal pain treated by intramuscular adrenaline 300 µg. Cocoa OIT was abandoned. 

Loss of tolerance was confirmed at month 34 during an OFC with an ED of 420 mg of cocoa proteins. 

Patient consent was obtained to publish this article. 

This is the first case of cocoa allergy to have benefited from OIT for at least 30 months. OIT could be 

effective in case of cocoa allergy. Further studies are needed to evaluate the efficacy and safety of 

cocoa OIT. It seems that a 50% reduction in IgE is not a good predictive factor for sustained 

unresponsiveness after discontinuing cocoa OIT [4]. Protein involved in the reaction has not been 

identified in our case. According to literature, it appears that a cocoa bean 2S albumin may be 
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responsible [5]. This protein has high sequence similarity (> 52%) to several 2S albumins from known 

allergenic sources such as walnut [6]. This could explain the patient’s cross-sensitizations (Table 1). 
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