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Abstract

Occupational anaphylaxis (OcAn) main causes comprise food, medications, insect stings/
bites, and natural rubber latex (NRL). An in-depth investigation is required, before
labeling a reaction as OcAn.

A written emergency management plan, health and safety education, and training and
surveillance should be implemented after proper diagnosis. Education on when and how to
use the adrenaline auto-injector device should be provided likewise. Moreover, surveillance
and advice on risk of allergen exposure and how to minimize their risk of sensitization at the
beginning of their employment or training is mandatory. Workers who have developed
sensitization to an allergen in the occupational setting may also develop anaphylaxis
outside the work environment, from exposure to the same or to cross-reacting allergens.
We believe that removal from exposure shall avoid subsequent OcAn episodes; therefore,
once OcAn has been diagnosed, this intervention shall be implemented.

This review highlights the different causes of OcAn, their physiopathology, cofactors,
diagnosis, and its management, focusing on the medication spectrum. Interested readers
may acquire knowledge on this severe, potentially life-threatening systemic hypersensitivity
reaction, which generally involves an immunologic IgE mechanism.

Introduction

EAACI Guidelines consider anaphylaxis as a clinical hypersensitivity reaction, characterized by a rapid onset
emergency whose management is crucial. It is defined of airway, breathing, circulatory, or gastrointestinal
as a severe, potentially life-threatening systemic problems, which is usually but not always associated
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with skin and mucosal changes [1]. Its physiopathology
generally involves an immunologic IgE mechanism, but
IgE-independent immunologic mechanisms and direct
mast cell stimulation are also involved as pathophysio-
logical events in anaphylaxis [2ee].

Anaphylaxis can also arise from work-related trigger-
ing factors and elicitors and the term occupational ana-
phylaxis (OcAn) has been coined. It could be defined as
anaphylaxis arising out of triggers and conditions attrib-
utable to a particular work environment [3, 4].

OcAn main causes comprise food, medications, in-
sect stings/bites, and natural rubber latex (NRL) [5].

Although the clinical manifestations of OcAn shall
depend on the organ systems involved, its symptoms
and signs show a rapid onset, generally within 2 h of
exposure to the allergen [6], time lapse which is regularly
shorter for food allergy, and parenteral medication or
insect stings [7].

Mechanisms

The triggers of occupational anaphylaxis may come
into contact with the individual by inhalation or skin
contact (mainly, in a person with preexisting skin dis-
ease), by injection through stings or bites, or following
hand-to-mouth transmission. Any workplace agent ca-
pable of causing occupational asthma or generalized
urticaria may theoretically cause anaphylaxis [3]. There-
fore, occupational exposures may vary from non-
occupational ones, in terms of intensity and route of
exposure [4].

In any case, the recommendation of the EAACI OcAn
task force is removal from exposure, to prevent further
episodes [4].

A written emergency management plan, health and
safety education, and training and surveillance should
be implemented. Education on when and how to use
the adrenaline auto-injector device should be provided.

Mechanisms of OcAn are similar to those of non-occupational anaphylaxis [8].

Workers who have developed sensitization to an allergen in the occupation-
al setting may also develop anaphylaxis outside the work environment, from
exposure to the same or to cross-reacting allergens [4]. On the contrary, a
reaction that occurs in the workplace can also be the result of a cross-reaction
between a non-occupational allergen, to which the patient is sensitized, and an
occupational allergen. Consequently, an in-depth investigation is required,
before labeling a reaction as OcAn.

Exposed workers can be sensitized through inhalation and skin contact and
by injection through stings or bites. Any workplace agent capable of causing
occupational asthma or generalized urticaria may theoretically cause anaphy-
laxis. Cofactors at work such as exercise may increase the risk.

The main eliciting allergens include food, medications, insect stings/bites,
natural rubber latex (NRL), and other vegetable allergens (Table 1). Both high-
molecular-weight and low-molecular-weight agents have been described as
cause of occupational anaphylaxis [3].

Specific causes of occupational anaphylaxis

Occupational exposure to foods usually leads to contact dermatitis, urticaria,
and respiratory symptoms, albeit anaphylaxis is the most serious consequence

of food allergy.

Although in workers handling seafood, the prevalence of occupational
asthma and contact dermatitis ranges from 7 to 36% and 3 to 11%, respec-
tively [9], OcAn has been described in a few case reports only [4]. Hence, there is
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Table 1. Triggers of occupational anaphylaxis

Trigger
Foods

Medications

Occupations

Food processing plants, seafood deliveries,
cooks, bakers

Healthcare workers, manufacturing process
workers

Arthropods Hymenoptera Beekeepers, gardeners, farmers, truck
drivers, masons, greenhouse workers
Ticks Goatherds, shepherds, livestock farmers,
building maintenance workers,
gardeners
Pine processionary caterpillars Pinecone or resin collectors, woodcutters,
farmers, stockbreeders
Chironomid larvae Aquarists
Mammals Rodents Scientists, technicians, physicians, animal
handlers
Horses Stockbreeders, farmers, veterinaries
Reptiles Snakes Herpetologists, snake farm workers, zoo or
reptile park workers, researchers
Natural Healthcare workers, rubber industry workers, researchers Hairdressers, beauticians, ceramists,
rubber nurses, technicians
latex

Chemicals Dyes, bleaches, low-molecular-weight agents (LMW), cobalt
chloride, diphenylmethane diisocyanate,
methylmethacrylate, benzonitrile, fragrances, and HBTU

a prominent discrepancy between reported prevalence of work-related skin and
respiratory disorders and the scant data on OcAn to food allergens [4].

An unnoticed occupational sensitization to a food allergen can lead to
systemic and anaphylactic reactions in a non-occupational environment after
consumption of the culprit food allergen. Anaphylaxis after ingestion of spices,
mustard [10], buckwheat [11], seafood [12], and egg[13, 14] has been reported.

Wheat allergens

Wheat-dependent exercise-induced anaphylaxis (WDEIA), as a specific subtype
of food-dependent, exercise-induced anaphylaxis (FDEIA), usually develops
after ingestion of wheat products followed by physical exercise or concurrence
of other cofactors [8]. Furthermore, as it has been recently stated, exercise is not
essential for the development of symptoms, and that if enough of the culprit
food is ingested, often with additional augmentation factors, such as alcohol or
non-steroidal anti-inflammatory drugs (NSAIDs), symptoms can be induced at
rest in the challenge setting [15ee, 16].

The gliadins present in the salt-insoluble fraction of wheat flour, specifically
omega-5 gliadin (water insoluble but ethanol soluble), and high-molecular-
weight glutenin subunits are the principal allergens involved in this entity [17].
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Sensitization via percutaneous and/or rhinoconjunctival route to hydrolyzed
wheat protein contained in soap and cosmetic products has been recently
described in Japanese women [8, 18]. Of note, omega-5 gliadin is not the main
allergen in this variant of WDEIA [8, 19]. Moreover, hairdressers may develop
occupational allergy to hydrolyzed wheat protein (HWP), as it is a common
ingredient in food and cosmetic products [20].

Sensitization to drugs can occur in the workplace either through topical contact
with spilled drugs or by inhalation of powder or foam [4]. Drugs are one of the
most common causes of allergic diseases in healthcare workers, including
physicians, nurses, and pharmacists, as well as people employed in the
manufacturing process.

While anaphylaxis is uncommon, there is often a history of milder self-
limiting reactions, such as exacerbations of asthma, upper airway symptoms,
and contact dermatitis prior to its development [8]. Anaphylaxis can take place
in the workplace; however, it may also happen when the sensitized worker
receives the implicated medication as a patient [21, 22].

Risk factors comprise those associated with individuals, as well as the factors
relating to the drug that they are being exposed to such as B-lactam antibiotics
which have been historically frequent sensitizers. However, the incidence is now
significantly lower as most preparations do not require substantial preparation
with aerosolization of product, as they are in single-dose packaging. Several
factors are predisposing and leading to increased risk, such as preexisting hand
dermatitis, a history of atopy, repeated exposure, and duration of employment
[23e¢]. Natural and semisynthetic penicillins used to be the drugs most com-
monly associated with occupational anaphylaxis. Notwithstanding, as their use
declines and cephalosporin use grows, so does occupational allergy to cephalo-
sporins. Some studies have described up to 17% of healthcare workers’ present
sensitization to cephalosporins [23ee]. Other beta-lactam antibiotics as pipera-
cillin have also been reported as cause of occupational anaphylaxis [24].

Other classes of drugs have also been reported as causing occupational
anaphylaxis. Healthcare workers can develop IgE-mediated allergy to chlor-
hexidine, psyllium, neuromuscular blocking agents, and allergen immuno-
therapy [25-28].

Arthropods

Hymenoptera venom allergy

Beekeepers, gardeners, farmers, truck drivers, masons, and forestry workers are
the professionals most frequently affected by occupational venom allergy [4].
As a matter of fact, the frequency of Hymenoptera venom allergy among these
workers exceeds that expected among the general population [4].
Hymenoptera stings during work activities are specifically recognized as an
occupational risk for beekeepers, but other outdoor workers appeared to
share the same or similar occupational risks [29].
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Non-hymenoptera

The type of insect causing allergic reactions in outdoor workers may also
differ from those in the non-occupational setting. It has been reported that
insects belonging to genera Bombus (e.g., bumblebees), Dolichovespula,
Polistes, or Vespa usually do not collect food at anthropogenic sources [4].
Insects belonging to the genus Bombus are generally less aggressive and
stings by these insects occur very seldom in the general population. How-
ever, the growing use of bumblebees for pollination of greenhouse plants
has led to an increase in the frequency of adverse reactions to bumblebee
venom among greenhouse workers [4, 30].

To prevent hypersensitivity reactions to insect stings, reduction of exposure
is recommended. Education of outdoor workers should include informa-
tion on how to prevent stings. Detailed information should be provided to
subjects at risk, about where the culprit insect builds its nest, as well as the
types of food which attract it. For highly exposed employees, protective
clothing with nets should be routine, at least during hazardous activities,
for example, for beekeepers who work in or closely to beehives and for
gardeners who work near wasp nests. Workers with insect venom anaphy-
laxis should not work with the relevant stinging insects or outdoors in areas
where they are more likely to be stung and particularly should not work on
ladders or at heights due to the increased risk of loss of consciousness
associated with a sting [31, 32, 33e].

Tick bites have been reported as elicitors of anaphylactic reactions especially
during occupational or recreational exposure. Specific IgE antibodies have
been demonstrated to Ixodes holocyclus, 1. ricinus, 1. pacificus, Rhiphicephalus
sp., and Argas reflexus. Goatherds, shepherds, livestock farmers, building
maintenance workers, and gardeners are the professionals most frequently
affected [4, 34, 35].

In a recent cross-sectional study performed in Germany, forest service
employees and hunters showed a high prevalence of alpha-gal-sIgE posi-
tivity and pose a considerable risk of red meat allergy. The odds ratio for
alpha-gal-sIgE positivity in forest service employees and hunters was 2.48
compared to the residential population [36e].

The pine processionary caterpillar Thaumetopoea pityocampa is a frequent
cause of contact urticaria and angioedema by nonallergic (mechanical,
irritant) mechanisms, although IgE-mediated anaphylactic reactions have
been described [37]. Recently, a case of occupational IgE-mediated severe
anaphylaxis in a pine-resin worker attributable to pine processionary cat-
erpillar as the clinical presentation of an underlying indolent systemic
mastocytosis without skin lesions has been reported [38]. Pinecone or resin
collectors, woodcutters, farmers, and stockbreeders are the most frequently
and severely affected workers.

Other insect-derived allergens implicated in anaphylactic reactions are
Chironomidae larvae used by aquarists as fish food. Chironomidae and
aquarium fish food arthropods as freshwater shrimp (Gammarus specie) are
potent allergens with an elevated prevalence of sensitization and variable
degree of cross-reactivity [39].
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Mammals

Laboratory animal workers such as scientists, technicians, physicians, and ani-
mal handlers are at an increased risk of sensitization and allergy to animals in
their workplace and may develop allergic respiratory symptoms and contact
urticaria [4]. Rodents, in particular rats and mice, are the most important
laboratory animals that contribute to occupational anaphylaxis because of their
widespread use in experimental research. Workers exposed to laboratory ani-
mals may experience systemic symptoms and anaphylaxis, especially after
rodent bites. Anaphylactic reactions have been reported among laboratory
animal handlers, technicians, and researchers after rat, mice [40, 41], or dwarf
hamster bites [42]. Moreover, exposure to rabbit tissue allergens has been
reported to elicit anaphylaxis after a needle injury in a research physician [43].

Most of the major mouse and rat allergens are produced in the liver under
the influence of androgenic hormones. Therefore, working with male rodents is
an important risk factor for the development of laboratory animal allergies [41].

In terms of horse allergy, greatest risk of anaphylaxis occurs in sensitized
patients who have large amounts of animal allergen exposure, such as in a barn
orwhen a horse bite exposes sensitized persons to large quantities of the animal
allergens present in the saliva [4, 44, 45].

Animal workers should receive education about the risk of allergen exposure
and how to minimize their risk of sensitization at the beginning of their
employment or training [46].

Snakes

Herpetologists, snake farm workers, zoo or reptile park workers, and researchers
on snakes are at higher risk of anaphylaxis due to handling of venom and
snakebites [4, 8, 47].

Hypersensitivity to snake venom is uncommon but can be an
underdiagnosed circumstance leading to fatal snake biting injury in sensitive
patients, independently from the toxicity of the venom [8]. Hypersensitivity to
snakebites has been described in individuals who have had repeated snakebites
from the same or related species and, presumably, through repeated inhalation
of or dermal/mucosal contact with dry or aerosolized snake venom [48, 49].

Several allergens in viper snake venom have been characterized and identi-
fied as phospholipase, venom serine proteinases, and metalloproteinases [8,
48, 49]. Recently, crotoxin (phospholipase A2) has been identified as an
allergen to cause occupational anaphylaxis in a researcher [50].

Latex (NRL)

Exposure to natural rubber latex (NRL) from Hevea brasiliensis constitutes an
occupational hazard for workers in different sectors, such as healthcare workers
(HCWs), cleaners, janitors, food handlers, hairdressers, and employees in NRL-
processing plants [4, 8]. The prevalence rate of sensitization to NRL among
HCWs has been estimated between 2.9 and 12.1% [51e]. Powder inhalation
seems to be more relevant in factory workers, whereas a double effect of
inhalation of latex protein-coated glove powder with the high skin exposure
appears to be predominant in healthcare workers [51e, 52¢]. Clinical manifes-
tations of IgE-mediated allergy to latex proteins include contact urticaria,
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rhinitis, conjunctivitis, asthma, and anaphylaxis [51e]. Reactions usually begin
within minutes of exposure, and the clinical manifestations vary greatly de-
pending on the route of exposure, the amount of allergen, degree of sensitiza-
tion, and other individual factors. An association between latex allergy and
hypersensitivity to some plant foods, particularly fruits, has been established,
which is called latex-fruit syndrome [53]. Banana, avocado, chestnut, and kiwi
have been associated with anaphylaxis [51e, 52e, 53]. Component-resolved
diagnosis has proven useful to enhance the diagnosis of NRL allergy. In HCWs
suffering from occupational NRL allergy, the most relevant allergens are Hev b 5
and Hev 6.01 or Hev b 6.02. While Hev b 1 and Hev b 3 are often recognized by
spina bifida patients, they are minor allergens in HCW [54].

Subjects sensitized at work may also have increased risk in a non-
occupational setting, during medical/surgical procedures when others wear
NRL gloves or use catheters, etc. Anaphylaxis has occurred in both the occupa-
tional setting (e.g., in an operating room nurse) [55] and following occupa-
tional sensitization to NRL, during health care (e.g., a radiologist during a
personal barium enema procedure [56]. Nevertheless, the introduction of
powder-free latex gloves and synthetic gloves (latex-free) has been very suc-
cessful in lowering the prevalence of sensitization and allergy to latex [57].

Dyes and bleach

Other chemicals

Diagnosis

Oxidative hair and leather dyes and temporary henna tattoos contain
paraphenylenediamine (PPD), which is a strongly sensitizing aromatic amine
[58]. Severe skin and respiratory symptoms and anaphylaxis to PPD [59] and
other hair dyes [60] as well as to ammonium persulfate present in hair bleaches
[61] have been reported. Workers who manipulate these chemicals may suffer
from reactions outside their workplace, such as a case of a hairdresser who had
allergy to persulphates obtained during professional work, who developed
anaphylaxis caused by persulphates present in dental cement during dental
treatment [61]. On the contrary, reactive textile dyes are a common cause of IgE-
mediated occupational asthma and exceptionally may give rise to anaphylaxis
after inhalation [62].

Miscellaneous agents may induce systemic symptoms and/or anaphylaxis
by unknown mechanisms. Causative agents include low-molecular-weight
agents (LMW) [63], cobalt chloride [64], diphenylmethane diisocyanate
[65], methylmethacrylate [66], benzonitrile [67], fragrances [68], and
HBTU [69].

The diagnosis of occupational anaphylaxis requires confirmation of the diagnosis
of anaphylaxis. Furthermore, it is important to make an effort to identify the
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causative agent in the workplace, as this has major implications for secondary
and tertiary prevention including removal from exposure and relocation [4].

The diagnosis of anaphylaxis is based primarily upon clinical symptoms and
signs, as well as a detailed description of the acute episode, including anteced-
ent activities and events occurring within the preceding minutes to hours. In
addition, it is very important to investigate concomitant individual risk factors,
such as diagnoses of asthma and/or cardiovascular disease, concurrent medi-
cations, such as beta-blockers and angiotensin-converting enzyme inhibitors,
and possible mastocytosis or mast cell activation disorders. Moreover, it is
important to consider that biphasic anaphylactic reactions may pose up to a
20% of reactions [1].

Patients with mast cell disorders are at increased risk for anaphylaxis and
have been associated with severe reactions and increased mortality. The REMA
Score model proposed as a screening tool in patients presenting with anaphy-
laxis in the absence of skin mastocytosis has shown its convenience [70].

Anaphylaxis is not always easy to recognize clinically since there are no
pathognomonic signs or symptoms, and it is commonly underdiagnosed, being
its incidence even double that estimated in the emergency department [8,
71ee]. It may be mild and may disappear spontaneously or it may be severe and
progress within minutes to respiratory or cardiovascular compromise and
death. Anaphylaxis may be difficult to recognize if it is triggered by a novel agent
and if it is an individual’s first episode as when skin signs such as urticaria are
absent or masked by medications [1, 4, 8, 71ee]. Retrospectively, the diagnosis
may be supported if serum tryptase is elevated within a few hours after the
reaction when compared with the patient’s baseline levels; however, tryptase
levels within the normal reference range do not rule out anaphylaxis [72].
Notwithstanding, it is necessary to improve resources related to the diagnosis
and management of anaphylaxis in some countries [73].

Diagnostic criteria for anaphylaxis are not universally accepted. The most
widely used clinical criteria are those of the NIAID/FAAN consensus, which was
based on the opinion of representatives of a number of international allergy
organizations [74]. These criteria have been validated retrospectively [75] and
prospectively [76], demonstrating high sensitivity and negative predictive value,
which makes them useful for the diagnosis of anaphylaxis (Table 2).

Once the diagnosis of anaphylaxis has been established, the diagnosis of OcAn
is made if the causative role of a specific workplace agent can be demonstrated [8].

After an episode of anaphylaxis, all patients should be advised that their
specific anaphylaxis triggers need to be confirmed by an allergy specialist.
Important differences between the etiological diagnosis suspected during the
acute event and the confirmed cause of anaphylaxis have been reported in
recent studies [71ee, 77, 78]. Upon trigger identification, patients will also be
provided with information on possible cross-reacting agents and alternatives.
This has demonstrated useful to reduce the risk of severe anaphylaxis [79].

Confirmation of sensitization to the allergen is traditionally performed by
using skin prick tests or intradermal tests, optimally performed under con-
trolled conditions at least 3 to 4 weeks after the anaphylaxis episode. However,
for many occupational allergens, there are no commercially available test
allergens. Skin testing with raw and home-made materials should be carried out
with caution. The interpretation of positive skin tests to nonstandardized
substances has to be done with care.



Anaphylaxis in the Workplace Antolin-Amérigo et al. 19

Table 2. Diagnostic criteria for anaphylaxis, adapted from [74]

Diagnostic criteria for anaphylaxis
Anaphylaxis is highly likely when any one of the following three criteria is fulfilled:

1. Acute onset of an illness (minutes to several hours) with involvement of the skin, mucosal tissue, or both (e.g., generalized
hives, pruritus or flushing, swollen lips-tongue-uvula, and at least one of the following:

a. Respiratory compromise (e.g., dyspnea, wheeze-bronchospasm, stridor, reduced PEF, hypoxemia)

o

. Reduced BP or associated symptoms of end-organ dysfunction (e.g., hypotonia [collapse], syncope, incontinence)

. Two or more of the following that occur rapidly after exposure to a likely allergen for that patient (minutes to several hours):
. Involvement of the skin-mucosal tissue (e.g., generalized hives, itch-flush, swollen lips-tongue-uvula

. Respiratory compromise (e.g., dyspnea, wheeze-bronchospasm, stridor, reduced PEF, hypoxemia)

. Reduced BP or associated symptoms (e.g., hypotonia [collapse], syncope, incontinence)

Q O T 9 N

. Persistent gastrointestinal symptoms (e.g., crampy abdominal pain, vomiting)

w

. Reduced BP after exposure to known allergen for that patient (minutes to several hours):
a. Infants and children: low systolic BP (age specific) or >30% decrease in systolic BP*
b. Adults: systolic BP of <90 mmHg or > 30% decrease from that person’s baseline

PEF peak expiratory flow, BP blood pressure
*Low systolic blood pressure for children is defined as <70 mmHg from 1 month to 1 year, less than (70 mmHg + [2-9 age]) from 1 to 10 years,
and <90 mmHg from 11 to 17 years

In vitro tests for measurement of allergen-specific IgE are now widely avail-
able in clinical laboratories for many allergens, including foods, stinging insect
venoms, natural rubber latex, and the majority of medications. Quantitative
tests such as ImmunoCAP (ThermoFisher Scientific), Immulite (Siemens
Healthineers), and others are the preferred tests for in vitro use. However, for
many potential work-related allergens, standardized tests are not available or
are often of poor quality due to poor sensitivity/specificity. Multiallergen IgE
immunoblotting and component-resolved diagnosis should improve the di-
agnostic efficiency [80-82].

Challenge tests such as specific inhalation challenge using the suspected
product may confirm clinical relevance of a sensitization to an allergen and are
the only method to verify hypersensitivity to nonallergic elicitors. As they are
potentially dangerous, they should be undertaken only if their outcome is
required to clarify a clinically important question. All precautions to minimize
the patient’s risk should be taken, and challenge tests should only be performed
by clinicians with expertise [2ee, 4, 83].

A diagnostic algorithm is proposed (Fig. 1) and the steps in the evaluation of
OcAn are shown in Fig. 2.

Cofactors

Cofactors increase the risk of an allergic reaction occurring or its severity [2ee].
They have been described in nearly 20% of young patients in a prospective
registry study [84] and include exercise, fever, acute infection, premenstrual
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Fig. 1. Proposed diagnostic algorithm of occupational anaphylaxis.

status, and emotional stress. NSAID and alcohol intake also seem to enhance
some food-allergic reactions [1]. Exercise-induced anaphylaxis (EIA) and food-
dependent, exercise-induced anaphylaxis (FDEIA) are more often seen in adults
than in children. The association with exercise is crucial for the onset of
symptoms or signs [85]. The range of triggering physical activities and intensi-
ties is broad. EIA is not fully reproducible so that same exercise may not always
result in anaphylaxis in a given patient.

Differential diagnosis

The differential diagnosis of anaphylaxis includes medical diseases that affect
the organ systems most frequently involved in anaphylaxis: urticaria/angio-
edema, flushing syndromes, other forms of shock, vocal cord dysfunction
syndrome, and postprandial syndromes. The most common condition
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mimicking anaphylaxis is the vasovagal reaction; the characteristic bradycardia
and the fact that these reactions are not accompanied by cutaneous manifesta-
tions, such as urticaria, angioedema, or flush, are the most important
distinguishing factors. However, it should be noted that bradycardia can occur
during anaphylaxis, but in this case, tachycardia often precedes the onset of
bradycardia [86ee].

Management of occupational anaphylaxis
At the workplace

Exposure to the trigger should be stopped, either by removal or by allocation of
the worker in a different place. Simultaneously, a call for help should be made
to a resuscitation team or to emergency medical services. If adrenaline is
available, this should be administered while awaiting emergency services [4].
Occupational anaphylaxis often occurs in the absence of a healthcare profes-
sional and many people do not know they have an allergy until their first
anaphylactic reaction appears and adrenaline may not be available, so it is
mandatory to apply emergency measures to maintain the airway and provide
cardiopulmonary resuscitation while awaiting emergency services. Any emer-
gency kit (businesses, schools, shopping centers, etc.) shall have medication to
treat anaphylaxis, including adrenaline auto-injectors [4, 8, 87].

Emergency management of anaphylaxis

Management of the acute episode is the same as for non-occupational
anaphylaxis.

As with the treatment of any critically ill patient, the treatment of anaphy-
laxis begins with an immediate assessment and maintenance of airway,
breathing, circulation, disability, and exposure approach [1, 4, 8]. Deaths result
from upper airway, lower respiratory, and/or cardiovascular compromise so
emergency management must focus on these manifestations [1].

First-line intervention

Epinephrine (adrenaline) should be administered both to all patients suffering

anaphylaxis and to those that are likely to evolve into anaphylaxis [1]. The dose
(1 mg/mL) 0.3-0.5 mg in adults should be injected through the intramuscular
route into the mid-anterolateral thigh, and the patient should be placed in a
recumbent position (or if dyspneic or vomiting, placed in a position of com-
fort) with the lower extremities elevated to conserve the circulatory volume.
When indicated at any time during the episode, additional important steps
include administering supplemental oxygen and maintaining the airway, estab-
lishing intravenous access, and giving fluid resuscitation. Prompt intramuscular
injection of adrenaline, the first-line medication, should not be delayed by
taking the time to draw up and administer second-line medications, such as
antihistamines and glucocorticoids. These medications are not life-saving be-
cause they do not relieve upper airway obstruction (laryngeal edema), hypo-
tension, or shock. Patients with moderate respiratory or cardiovascular com-
promise should be monitored for at least 4 h and, if indicated, for 8 to 10 h or
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longer, and patients with severe or protracted anaphylaxis might require mon-
itoring and interventions for days.

There is no absolute contraindication to epinephrine as treatment of ana-
phylaxis [88]. However, risk benefit should be weighed in the case of patients
with concomitant cardiovascular disease [89]. Nonetheless, the heart is a po-
tential target organ in anaphylaxis. Coronary syndrome can occur during ana-
phylaxis in the absence of epinephrine [90].

Adrenaline auto-injectors are the preferred method to administer epineph-
rine in the community setting [79]; Table 3). At the time of discharge from a
healthcare setting, an adrenaline auto-injector should be prescribed and pa-
tients should be provided with a discharge report that includes the allergen
avoidance measures (where possible), and instructions for when and how to
use the adrenaline auto-injector. The number of prescribed auto-injectors
should be considered. General indications for prescribing two or more devices
include high body weight, fear of possible misuse, a history of biphasic or
protracted reactions in the past, and concomitant severe asthma [91].

Second-line intervention

Long-term management of anaphylaxis

Removal of the trigger

After a diagnosis of occupational anaphylaxis, the patient should be edu-
cated to avoid exposure to the culprit agent, both in and out of the
workplace. At the workplace, every measure to prevent further exposure
should be carried out, including removal from exposure to the dangerous
agent and relocation of the workers. However, if this action is not
completely achievable, the risk should be minimized, for example,
avoiding the direct manipulation of the culprit allergen or wearing
protecting gloves or clothing. In a worker with allergy to Hymenoptera
venom and a history of venom-triggered anaphylaxis, immunotherapy for
Hymenoptera venom should be considered, as the recent chapter on Hy-
menoptera venom allergy of the EAACI guidelines on allergen immuno-
therapy state [92].

These patients should be referred to an allergy specialist for evaluation of
their allergy. Venom immunotherapy is a highly effective treatment for

Table 3. Indications for adrenaline auto-injectors adapted from Muraro et al. [1]

Indications for adrenaline auto-injectors

1. Previous (idiopathic) anaphylaxis
2. Exercise-induced anaphylaxis

3. Co-existent unstable or moderate to severe, persistent asthma with food allergy

4. Venom allergy in adults with previous systemic reactions (unless receiving maintenance VIT) and children with more than

systemic cutaneous reactions

5. Underlying mast cell disorder and any previous systemic reaction.



Anaphylaxis in the Workplace Antolin-Amérigo et al. 23

individuals with a history of systemic reaction and who have specific IgE to
venom allergens and most patients are already protected against bee stings
at an early stage of venom immunotherapy [32, 33e].

The recommended starting dose in up-dosing protocols lies between
0.001 and 0.1 pg, but it has also been shown that a starting dose of 1 pg
is usually safe and not associated with a higher rate of side effects in
adults or in children [92]. A maximum dose of 100 pg venom allergen
dose usually offers adequate protection against systemic allergic sting
reactions in the majority of venom-allergic individuals [87, 92].

Other immunomodulatory etiological treatments for anaphylaxis include
drug desensitization [93], food oral immunotherapy [94], or anti-IgE
therapy [95].

Consideration should be given about risk factors that can increase the
frequency or severity of a reaction or complicate the treatment. These
factors, including exercise, ethanol, NSAIDs, acute infections, stress, and
perimenstrual status, potentially amplify anaphylaxis by decreasing the
threshold of allergen exposure (the allergen “dose”) needed to trigger
anaphylaxis and by amplifying the risk of anaphylaxis in patients with low
or borderline allergen [88].

Furthermore, anaphylaxis due to non-occupational allergens, occurring at
or exacerbated by the workplace, can be common. Therefore, in any occu-
pational setting where there is a worker with a history of previous ana-
phylaxis, the accessibility to an emergency written action plan with likely
presenting symptoms and how to respond to each as well as the availability
of adrenaline and a person trained in its administration is mandatory |3,
88, 96].

Conclusion

Anaphylaxis is a severe and potentially life-threatening systemic allergic
response that can be elicited by agents present at the workplace. The most
frequent triggers of occupational anaphylaxis are Hymenoptera stings but
food, medications, animals, natural rubber latex, and chemicals are also
accountable. The mechanisms involved are similar to those of non-
occupational anaphylaxis. Cofactors at work, particularly exercise, may
increase the risk of developing this clinical emergency. The evaluation of
occupational anaphylaxis is very important to confirm the diagnosis and
to identify the anaphylaxis trigger. Treatment of the acute episode is the
same as for non-occupational anaphylaxis; international guidelines concur
that adrenaline is the medication of first choice in anaphylaxis and to
those that are likely to evolve into anaphylaxis. Long-term management
implies strict avoidance of eliciting agents and removal from exposure. In
Hymenoptera-allergic workers, venom immunotherapy treatment, which is
highly effective, should be started. A written emergency management plan,
health and safety education, and training and surveillance should be
enforced in occupations at greater risk.
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