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Occupational asthma induced by exposure to celeriac 1

Clinical implication 41

Occupational asthma to celeriac with allergen sensitization by aerosolized proteins or vapors 42 could occur in the workplace. In cases of rhinitis or asthma symptoms in celeriac food 43 processors, a food allergy should be investigated. 44

Article: 45

We report the first case of occupational asthma complicated by food anaphylaxis and contact 46 urticaria induced by long-term exposure to celeriac in a 50-year-old woman. 47

The patient was a 50-year-old female smoker working in a company that prepares different 48 types of vegetables (such as celeriac and carrots) in Brittany, France. She was referred to our 49 department to investigate a 15-year history of asthma exacerbated at the workplace. She had 50 started working at the plant at the age of 29, performing production activities. For 15 years, 51 her occupational tasks included peeling, cutting and cooking celeriac. 52 She reported daily symptoms of allergic rhinitis followed by a dry cough, dyspnea and 53 wheezing, which were clearly associated with work-related exposures, appearing particularly 54 in the minutes after exposure to celeriac (Apium graveolens var. rapaceum). Indeed, exposure 55 to celeriac allergens could occur through inhalation of vapors and aerosolized proteins 56 generated during peeling, cutting, and cooking. She also described contact urticaria 57 experienced when handling celeriac for over twenty years. The symptoms diminished during 58 weekends and holidays. Despite this disabling symptomatology, the patient had not taken any 59 sick leave before being referred to our department. These symptoms disappeared one month 60 after she left the workplace. 61

In July 2020, 30 minutes after ingesting a mix of celeriac, carrots and zucchinis, she presented 62 a first anaphylactic reaction combining hives, angioedema and dyspnea, requiring her to go to 63 the emergency department. She was put on sick leave at this point. 64

In September 2020, the patient underwent skin prick tests (SPT) in our department. Prick-by-65 prick tests were negative to common aeroallergens on a normal reactive skin (negative 66 control, 0 mm; positive control, 7 mm), but were strongly positive to celeriac, celery and 67 carrot (17 mm, 9 mm and 17 mm, respectively). 68 Specific IgE were positive for celeriac (> 100 kAU/L), celery (> 100 kAU/L), fennel (45. To the best of our knowledge, this is the first case of OA due to exposure to celeriac. 96 97

Currently, based on the European Research Society definitions, WRA includes both 98 "occupational asthma" and "work-exacerbated asthma" [START_REF] Baur | The 135 management of work-related asthma guidelines: a broader perspective. European 136 respiratory review : an official[END_REF]. The prevalence of asthma in the 99

French adult population is estimated at between 6% and 7% and 16-18% of cases are due to 100 occupational exposures. Worldwide, asthma is the most common cause of occupational 101 respiratory illness in industrialized countries (3). 102 103

Occupational asthma has already been described in food workers, especially those cooking 104 and processing seafood [START_REF] Baur | Allergens causing occupational asthma: An evidence-based 142 evaluation of the literature[END_REF][START_REF] Jeebhay | 145 Food processing and occupational respiratory allergy-An EAACI position paper[END_REF]. Celeriac is a vegetable belonging to the Umbelliferae family 105 (Apiaceae), which also includes carrot, fennel, and parsnip. All these species have been 106

reported to be allergenic ( 6), but most cases described in the literature are dermatitis. For 107 celery, dermatitis concerned workers at vegetable canning factories. Cross-reactivity with 108 carrot and parsnip has been described for delayed hypersensitivity [START_REF] Paulsen | Systemic allergic 148 dermatitis caused by Apiaceae root vegetables[END_REF]. For asthma, only cases 109 of carrot-induced OA have been published to date [START_REF] Quirce | Carrot-induced 150 asthma: immunodetection of allergens[END_REF]. 110 111

In their position paper on food processing and occupational respiratory allergy, the European 112

Academy of Allergy and Clinical Immunology (EAACI) provided a list of causative agents 113 for OA, including cereals, vegetables, fruits, and spices. They also developed a classification 114 of food allergies. With allergy by ingestion and inhalation, and the respiratory tract as primary 115 route of sensitization in the workplace, our case report fits well into the food allergy class 3 116 proposed by the EAACI [START_REF] Jeebhay | 145 Food processing and occupational respiratory allergy-An EAACI position paper[END_REF]. Sensitization to food allergens through the airways has been 117

described for some antigens, such as seeds, quinoa, and eggs, mainly as an occupational 118 hazard resulting from the release of airborne particles during food processing [START_REF] Lozano-Ojalvo | Immune Basis of Allergic Reactions to Food. 153[END_REF][START_REF] Guarnieri | Occupational Asthma Induced by 155 Exposure to Quinoa[END_REF]. We have 119 confirmed an IgE-mediated mechanism for asthma and food allergy induced by celeriac. 120 121

The patient was directly exposed to the causal agent and asthma symptoms appeared 122 immediately when she returned to the workplace. At her workstation, she was only exposed to 123 celery and celeriac. She was not exposed to carrots, parsnip, zucchinis, broccoli, spices or 124 additives such as aniseed or fennel seed. After moving to a workplace without celeriac 125 exposure, the symptoms disappeared rapidly without recurrence within one year. In her new 126 workplace, although she is exposed to carrots, she has shown no respiratory rhinitis or asthma 127 symptoms. A detailed history focusing on occupational exposure and the temporal 128 relationships between exposure, symptom onset, and sensitization to celeriac led us to confirm 129 OA. 130 131