
Editorial

Does occupational exposure to insects lead to species-specific

sensitization?

Insect and insect-derived materials have been implicated
as a risk factor for sensitization and subsequent elicita-
tion of allergic rhinitis and bronchial asthma (1–5). In the
early 1930, the role of insects in allergy was mainly
investigated in a series of isolated cases in which the
inhalant allergen was related to insects present in outdoor
environments or workplaces. Moreover, it was also
demonstrated that insect emanations during the June to
September period are largely represented in the outdoor
environment, suggesting that, similar to pollen allergens,
insects and insect-derived materials represent an import-
ant source of inhalant allergens (6–7). More recently,
several authors demonstrated that house dust contain
significant concentration of insect allergens and that the
exposure to relevant insects can also occur in dwelling
environments (8–9).
Epidemiological and prevalence studies of insect sen-

sitization in randomly selected subjects and in insect
allergic patients have been covered in a large number of
articles; in some studies, the influence of the environments
in relation to the climate and various species of insects is
also taken into account. The conclusions of these papers
highlight the high frequencies of subjects reactive to
insects, and indicate a broad range of reactivity in
relation to climatic conditions, being the tropical and
subtropical zones of those areas showing the highest
prevalence of allergy to insects (10).
Moreover, several patients developed allergic rhinitis

and bronchial asthma after occupational exposure to
insects in breeding and research establishments, underli-
ning the importance of the insects also among occupa-
tional diseases (11).
Examples of occupational allergy to insects have been

reported among entomologist or laboratory workers to
beetles, cockroaches, locusts, blowflies, crickets, moths
and flies. Agricultural and industrial workers have

experienced allergic symptoms from bean weevils, grain
weevils, mushroom flies, sewer flies, houseflies, silk worms
and fish bait such as larvae of flies, moths and worms.
Flour moths and beetles can be the source of �flour
allergy�. Occupational flour exposure occurs mainly in
bakeries and mills, but flour is also used in several other
industries, such as confectionery, agriculture, animal-feed
manufacturers and malt making (12). As for other
allergies, it can be concluded that there are two kinds of
occupational exposures: the first one involves a direct and
careful handling of insects, whereas the second one
foresees an accidental exposure because the workplace
is infested by insects or insect-derived materials. In the
former kind of exposure, a reasonable protection against
insects can be achieved (e.g. masks, gloves, increasing
ventilation and gowns to be worn in the work area),
whereas for accidental exposure the number of precau-
tionary measures available is very little.

The case report by Focke et al., in the May 2003 issue
of the Journal, describes a case history of a patient whose
allergic symptoms were referable to airborne housefly
allergens in occupational setting (13). A 30-year-old
female farmer with a long-lasting history of grass pollen
allergy had experienced rhino-conjunctivitis and asthma
for 2 years when entering livestock stables and barns
infested by the common housefly (Musca domestica). The
patient herself suspected the flies as the cause of symp-
toms. Skin prick test and specific immunoglobulin E (IgE)
revealed positive reactions essentially to grass pollen and
M. domestica. However, no reaction was elicited by
animal danders, Blattella germanica, Dermatophagoides
pteronissinus, Acarus siro, Lepidoglyphus destructor.

The molecular weights (MWs) of the allergens were
established by Western blotting with the patient’s serum.
The M. domestica extract was characterized by three
bands with MWs 70, 50 and 16 kDa, respectively.
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Housefly tropomyosin was detected by a tropomyosin
reference serum but not by the patient’s serum suggesting
that the occupational exposure to housefly did not elicit
sensitization to this important invertebrate panallergen.
Moreover the authors evaluated the cross-reactivity at the
IgE level among different insects by enzyme-linked
immunosorbent assay (ELISA) inhibition experiments.
Although several allergenic components have been iden-
tified as responsible for the cross-reactivity among insects,
Focke et al. found that the patient had a restricted
reactivity at the family level of the true flies (Muscidae).

Only a few publications have described allergic reac-
tions to the common housefly (14–16). In these cases, the
sensitization appears to be the result of the exposure to a
large number of houseflies in occupational environments
such as livestock stables, barns and fly-rearing room in a
research station. The sensitization status of such allergic
patients would seem restricted to houseflies only.

In 1985, an interesting paper by Tee et al. (15) reported
a case of a female scientific worker in whom M. domestica
provoked rhinitis with IgE antibody in her serum.
Moreover, the authors, using an immunochemical meth-
od previously developed by Agarwal et al. (21) measured
fly-allergen concentration in the cage dust and in atmo-
sphere of the fly rearing room. Even if the latter approach
needs more investigation, the atmospheric sampling in
workplaces could became an important tool to determine
the critical concentrations of airborne allergens necessary
to elicit allergic diseases. Taken together, previous reports
and the latest by Focke et al. suggest that the housefly
sensitization may be highly specific with only little cross-
reactivity to other insects. Similar reports dealing with
occupational type I allergy to other insects confirm that
the sensitization may be specific to the individual insect
species present in the working environments (17–20).

However, studies suggesting that there is a general
cross-reactivity among household insects (panallergy)
including houseflies and other arthropods especially mites
have been published, and it is difficult to determine
whether a patient has multiple sensitivities because of
multiple arthropod exposure or widespread invertebrate

cross-reactivity (10, 22–24). In these studies, a true
sensitization to various insect allergens was not clearly
demonstrated, and the apparent polysensitization was
mainly associated with IgE cross-reactivity with other
environmental allergens to which the subjects may have
been exposed. Galindo et al. (25) provide data supporting
this conclusion. The authors compared a group of
patients with occupational type I allergy to red midge
larva with a group of subjects sensitized to red midge
larva but who had not apparently exposed to this
allergen. Whereas the group with occupational exposure
showed IgE reactivity to chironomids only, the patients
belonging to the group of unexposed subjects had IgE
reacting against other allergen such as D. pteronyssinus,
shrimp and/or common mosquito. The analysis of the
immunoblotting reactivity revealed that the occupation-
ally exposed patients seemed to have IgE against Chi t 1,
the major Chironomus allergen, whereas the group
without specific exposure recognized several components
in Chironomus, mosquito, shrimp and D. pteronissinus
extracts showing equivalent molecular weights. The
authors conclude that the unexposed patients were
sensitized to Chironomus as a result of cross-reactivity
with other insect or crustacean species.

In conclusion, the insect allergy can include a natural
and an occupational exposure. Besides the difficulty to
identify which insects or insect-derived debris are spread
in a natural environment, a broad cross-reactivity among
arthropods and a consequent polysensitization of the
patients hamper the identification of a particular insect as
source of sensitization in a natural exposure. Moreover,
in an occupational setting the allergenic source is easily
detectable and identifiable, and it would seem that an
occupational and consequent heavy exposure restricted to
a single insect species would elicit sensitization toward
species-specific allergens.

For these reasons, occupational allergy to insects could
also be regarded as a valuable model to better elucidate
the relationship between exposure to insect inhalant
allergens and clinically significant symptoms in sensitized
atopic individuals.
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