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ABSTRACT
�We report a case of occupational allergy to salmon combining allergic asthma, allergic rhinitis and allergic 
contact urticaria in a 59-year-old salmon-processing worker. Parvalbumin is the most common allergen, 
but indeed sensitisation to tropomyosin, preservatives and spices could occur. 

(Int Marit Health 2022; 73, 3: 112–114)
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INTRODUCTION
Various seafood and fishes are known to cause occu-

pational asthma (OA), contact urticaria (CU) and protein 
contact dermatitis. In the majority of published clinical 
cases, allergic occupational diseases are separately di-
agnosed [1, 2]. We report a case of occupational allergy 
to salmon combining allergic asthma, allergic rhinitis 
and allergic CU. 

CASE REPORT
The patient was a 59-year-old smoking man working in 

a salmon-processing plant in Brittany for 11 years. He was 
referred to our department to investigate a 3-years history 
of cough exacerbated at the workplace. He was assigned 
to a fresh salmon-filleting line in a plant of smoked salmon 
production in Brittany. He was only in contact with fresh 
salmon. He reported daily symptoms of rhinitis followed 
by dry cough without sputum occurring minutes to hour 
after starting work tasks. He also described itchy wheals 
on his hands about 30 minutes after contact with water 
from salmon preservatives tanks. Intensity and frequency 
of symptoms increased during last 3 years. He had to left 

workplace after few hours at work and was out of work for 
6 months before medical consultation. In January 2020, 
he recalled a severe episode of dyspnoea with wheezing 
necessiting monitoring at an emergency department. His 
symptoms improved when he was out of work. He was 
wearing gloves and mask at work but medical examination 
revealed the unsuitable wearing of the devices.

In February 2020, the patient underwent spirometry. 
Functional respiratory tests showed minimal airway ob-
struction with a forced expiratory volume in the first second 
(FEV1) of 2.2 l (66% of predictive value), forced vital capacity 
(FVC) of 3.2 l below the fifth percentile and FEV1/vital ca-
pacity of 0.69. He began a controller asthma treatment with 
a fixed combination of formoterol/fluticasone 20/500 μg/d. 
Two months later new functional spirometry tests showed 
an FEV1 of 3.63 l (108% of predictive value), FVC of 4.83 l 
(114% of predictive value), FEV1/vital capacity of 73% and 
total lung capacity of 7.96 L (115%).

Skin prick tests (SPT) to common aeroallergens, latex 
and professional cleaning products on a normal reactive 
skin (negative control, 0 mm; positive control, 5 mm) were 
negative. Skin prick tests in prick to prick with different 
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types of fresh salmon (Norwegian, Scottish, organic) from 
her plant were all extremely positive, (respectively, 19 mm, 
15 mm, 20 mm) with pseudopods (Fig. 1). Specific IgE were 
10.5 kUA/L for salmon and 1.14 kUA/L for parvalbumin.  

At the medical examination, the patient did not have any 
urticaria or angioedema. Testing for dermographism gave 
negative results. He described a dry cough and dyspnoea. 
Pulmonary examination did not find wheezing. The patient 
was counselled regarding avoidance of contact with salm-
on. Following this diagnosis, his management redirected 
him to an administrative work. Since starting this new job, 
symptoms have completely disappeared.

In February 2021, 1 year after allergen exposure avoid-
ance, the patient underwent another spirometry. The func-
tional parameters showed her asthma to be stable with FCV 
of 5.2 l, FEV1 of 3.1 l and FEV1/FCV of 60%. 

History of work-related rhinitis and asthma symptoms, 
confirmation of bronchial asthma with improvement of air-
way obstruction (increase of FEV1), the clear positivity of 
skin prick tests and specific IgE, resolution of pulmonary and 
dermatological symptoms after exposure eviction allows us 
to conclude to an OA caused by salmon [3].

DISCUSSION
Occupational exposure to seafood and fish allergens 

occurs mainly in the food and fishing industry [1, 4]. Reac-
tions can occur through inhalation of aerosols generated 
during cutting, scrubbing, cleaning, or through the skin as 
a result of direct handling of the seafood and fish itself [1, 4]. 
Wiszniewska et al. [5] reported a clinical case of a seafood 
production worker with severe asthma, rhinitis, conjunctivitis 

and CU caused by exposure to squid. For salmon-processing 
workers, most cases reported are IgE mediated OA. Occu-
pational asthmatic reactions to salmon have been demon-
strated with prevalence at 8% among automated salmon 
processing workers [6]. In a study including 70 workers of 
a Norwegian salmon-processing company, wheezing was 
noted for 5.7% on Mondays, and 7.1% of workers have been 
diagnosed with asthma [7]. In another study, 3 cases of OA to 
salmon were found in a population of 26 salmon-processing 
workers [8]. Exposure assessment in this salmon-processing 
plant showed elevated concentrations of salmon allergen at 
the filleting machine and table. Most OA related to fish are 
case-reports of sensitisation secondary to inhalation of wet 
aerosols in fish processing workers and fishmongers, but no 
case has been described in fishermen [9].

In a recent paper published by Mason et al. [10] on 
data from the Surveillance of Work-related and Occupa-
tional Respiratory Disease, authors found 58 cases of OA 
in seafood processors in period 1992–2017. They estimat-
ed the annual average incidence rate of OA in the United 
Kingdom seafood processing sector as 70/100 000 (95% 
confidence interval: 49–91) employees over the period 
1992–2017. Prawns, salmon and trout are the most impli-
cated agents and they found high airborne levels of tropo-
myosin and parvalbumin in occupational monitoring data. 

Fish processors are also exposed to endotoxins with 
levels of airborne concentrations in the range between 
6.8 and 136 EU/m3 [11]. Shiryaeva et al. [7] found levels 
of endotoxin at 29 EU/m3 in salmon-processing plants and 
more specifically a very high level of airborne endotoxin 
found in water from the transport tank (779 EU/mL) was 

Figure 1. Prick tests to common allergens and salmon occupationally handled (near elbow) 
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described  [8]. Recent studies underlined high levels of 
endotoxin in several plants and for a salmon-processing 
plant high atmospheric levels of mould spores (penicillium 
notatum, aspergillus aspergillus and cladosporium herba-
rum) when filleting fresh salmon [8]. 

Parvalbumin is the most common allergen in salmon 
allergic reaction. However, sensitisation to other protein 
as tropomyosin, preservatives as sodium metabisulphite, 
formaldehyde and spices could occur [2, 12].

Most occupational skin diseases described in salmon-pro-
cessing workers are CU and contact dermatitis from protein 
[1, 13]. In 8 cases of contact dermatitis from protein from 
a national network, majority was chief cook and linked to salm-
on [14]. The penetration of allergens is facilitated by irritant 
contact dermatitis or atopic skin. In our case, description of 
symptoms is more probably for a diagnosis of contact urticaria.

CONCLUSIONS
Occupational allergic diseases in salmon-processing 

workers could occur, as in our case, including asthma, rhinitis 
and dermatological diseases as contact urticaria or dermatitis 
from protein. Collective and individual prevention are needed 
to reduce atmospheric concentration of aeroallergen, contact 
with skin and damaged skin. Detection of early stage of dis-
eases by occupational physicians is also important. 
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