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Sensitization to rodents (mouse/rat) in an urban
atopic population without occupational exposure
living in Naples, Italy

Summary
Background: Until now no data on allergic sensitization to rodents allergens in Western
Europe and Italy are available. The aim of this report was to investigate clinical signifi-
cance and characteristics of IgE-mediated sensitization to mouse/rat (M/Rt) allergens in
atopic subjects not occupationally exposed to these animals and living in urban area of Na-
ples. Methods: In 1765 consecutive outpatients, we selected all subjects with an immediate
skin reaction to M/Rt dander. Clinical history including a careful evaluation of the moda-
lity of exposure, the results of skin-prick tests (SPTs) and specific IgE antibodies were recor-
ded. Results: Among 1185 SPT-positive patients, 22 were sensitized to M/Rt dander
(respectively 1.60% and 0.59%). No patient was mono-sensitized. Only three of 22 pa-
tients reported indoor conditions suggesting presence of rodents allergens at home. All pa-
tients exhibited low degree of SPT positivity and low levels of circulating IgE antibodies to
M/Rt. High frequency of concomitant allergic sensitization to pet (and other animal) dan-
der has been found. Conclusions: Our results suggest that role of allergic sensitization to ro-
dents is negligible in atopic subjects without occupational exposure living in urban area of
Naples. However, highly atopic individuals especially those already sensitized to common
pet dander should be tested by SPTs/evaluation of serum specific IgE to rodents in the case
they could begin an occupational exposure toM/Rt or keeping these animals as pets.

Key words
Allergic rhinitis, bronchial asth-
ma, mouse, rat, pet allergy

Corresponding author
Gennaro Liccardi,MD
Department of Chest Diseases,
Division of Pneumology and
Allergology
High Speciality “A. Cardarelli”
Hospital. Piazzetta Arenella n° 7 -
80128,Naples, Italy
Phone: +390817473335-4-3;
Fax: + 39 081 7473331;
E-mail: gennaro.liccardi@tin.it

Eur Ann Allergy Clin Immunol VOL 44, N 5, 200-204, 2012O R I G I N A L A R T I C L E

Introduction

Rodents (mouse and rats - M and Rt) constitute a well rec-
ognized cause of allergic sensitization and bronchial asthma
in several occupationally exposed individuals such as research
scientists, technicians and animal handlers (1). More recent-
ly, it has been shown that M and Rt allergens play a signifi-
cant role as sensitizing agents of airways in domestic envi-
ronments especially in some geographic areas such as United

States (2-7). At the best of our knowledge only two studies
on clinical aspects of rodent allergy have been published in
Poland and Turkey (8,9), while no data are available in other
parts of the word including Western Europe and Italy.
The objective of our prospective study was to assess the
prevalence of allergic sensitization, clinical characteristics
and modality of exposure to common rodents (M/Rt) in a
sample of atopic population without occupational expo-
sure living in Naples area, Italy.
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Methods

1765 subjects aged between 7 and 76 years (mean age
33.2) living in Naples area and consecutively evaluated in
our Allergy Service from 1 January 2008 to 31 December
2009 for respiratory symptoms of a suspected IgE-medi-
ated aetiology were examined.
A case report form (CRF) containing all information and
specifically designed for this study was completed during
the screening consultation of each patient. The standard-
ized form reported: demographic data, type and duration
of respiratory symptoms, pets ownership, possible expo-
sure to rodent allergens as assessed by some predictors
(such as evidence of M/Rt/cockroach presence, poor
housing conditions etc), results of the skin prick tests
(SPTs), results of specific IgE evaluation for M/Rt dan-
der. The forms were filled by the allergist, who also veri-
fied the consistency of clinical history and SPT results
and the same doctor confirmed the diagnosis of respirato-
ry allergy according to the International Guidelines
(10,11). Subjects with occupational exposure to rodents
(workers exposed to laboratory animals in the pharmaceu-
tical industry, university laboratories, research units, ro-
dent breeding facilities or veterinary doctors) were not
considered. We excluded also individuals working at
mouse facilities including those non–mouse handling
(12). To avoid the passive transport of rodents allergens at
home, patients living together families occupationally ex-
posed to M/Rt were excluded (13). Patients with chronic
infectious diseases, malignancies or dysmetabolic diseases,
severe cutaneous disorders, negative skin reaction to hist-
amine, or in treatment with drugs interfering with the
skin response were excluded as well.
Since the absence of a pet at home does not exclude a di-
rect exposure to pet outside and considering the peculiari-
ty of possible contacts with rodents, we classified animal
exposure into two categories:
- Positive contact: about pets, the presence of these ani-

mals at home or frequent direct contacts for different
reasons (e.g. hobby, sport etc), as regard rodents predic-
tors for presence of allergens in indoor environments.

- Negative contact: regarding pets any direct pet contact
but an indirect exposure though the contact with pet
owners/any apparent direct or indirect exposure. Re-
garding rodents any apparent predictors for presence of
allergens in indoor environments.

The commercial allergen extracts used for screening SPTs
were provided by Lofarma Laboratories, Milan, Italy. We
used a standard panel of allergens including: Der-

matophagoides pteronyssinus and D. farinae, Alternaria al-
ternata, Cladosporium herbarum, cat, dog, Parietaria, Grass
mix, Artemisia vulgaris, Olea europaea, Betula pendula, Cu-
pressus sempervirens and Corylus avellana. These allergens
cover the majority of causative agents of respiratory aller-
gy in Italy. In addition we used allergenic extracts of ro-
dents (M and Rt) and other furry animals (horse, rabbit,
guinea pig, hamster, cow hair).
Positive (10 mg/ml histamine HCl) and negative (saline
solution in glycerine-phenol solution) controls were used
as well. SPTs were carried out and interpreted according
to international guidelines (14). The result was read after
15 minutes and expressed as the mean of the major wheal
diameter plus its orthogonal. A skin reaction of 3 mm or
greater was considered positive.
The profile of the wheals were outlined using a fine-point
marking pen and transferred by adhesive tape onto pa-
tient’s form.
Approximately 4 ml of serum was collected from each
M/Rt dander – sensitized patients and stored at -20°C.
Specific IgE for M (e71) and Rt (e73) dander were deter-
mined by the CAP System FEIA (Thermofisher Scientif-
ic-Immuno-Diagnostics, Milan, Italy).

Results

A total of 1765 patients were examined. In this context
1185 (67.13%) had a SPTs positivity for at least one aller-
gen and were diagnosed as having respiratory allergy. The
1185 SPT-positive subjects had a mean age of 33.2 years
(range 8-73) and 655 (55.27%) of them were female.
Twenty two were sensitized to rodents (15 patients only
to M, 3 only to Rt and 4 to both M and Rt allergens), 16
patients were females and only 6 males. Thus, the overall
sensitization prevalence in subjects with respiratory aller-
gy was 1.60% for M and 0.59% for Rt. No patient was
mono-sensitized to rodents. Eigth patients reported
rhinitis (R) + bronchial asthma (A), 5 R+A+ conjunctivi-
tis (C), 5 R+C, 3 only A and 1 individual only R.
Tirtheen patients exhibited persistent and 9 intermittent
symptoms. Only 3 out of 22 patients reported some in-
door conditions which constitute predictors for the pres-
ence of rodents allergens. In 2 of these individuals (PF
and MM) we found the higher levels of cutaneous and
serological sensitization to M/Rt, the remaining patients
exhibited low degree of SPT positivity and low levels of
circulating IgE for M/Rt (in 16 out of 22 individuals
evaluation of M/Rt specific IgE antibodies was negative).
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Since all M/Rt sensitized patients showed cutaneous pos-
itivity to other common allergens (mites, pollens, moulds
and pets) we could not quantify the role of rodents sensi-
tization in eliciting symptoms. The most common sensi-
tizing allergens associated M/Rt allergic individuals are
reported in Figure 1. Cat dander constitutes the first
cause of associated sensitization followed by Parietaria,
dog dander, mites and grasses. An interesting observation
is the high percentage of allergic sensitization to pet (and
other animal) dander in individuals with M and Rt aller-
gy. In our geographical area, sensitization to pets is signif-
icantly lower in comparison to that induced by Parietaria,
mites and grasses (15,16).
Because monoclonal antibody-based methods to measure
the amount of M/Rt allergens in the dust of indoor envi-
ronments are not available in Italy, we have not informa-
tion about the levels of indoor exposure to these allergens.
However, Curtis-Brosnan et al. (17) have shown that pa-
tient report on the presence of rodents at home and some
predictors such as cockroach infestation and poor housing
conditions may be sufficient to hypothesize M/Rt aller-
gen exposure in indoor environments.
The main characteristics of the patients sensitized to
M/Rt are summarized in Table 1.

Discussion

Rodent’s allergens, especially those of M and in a lesser ex-
tent of Rt, constitute a common cause of allergic sensitiza-
tion and bronchial asthma in children and adult popula-
tions of US living in inner cities (2,5). It has been shown

that current asthma, defined as having doctor-diagnosed
asthma and asthma symptoms in the preceding 12 months,
was positively associated to increasing levels of M allergens
at home (3). Furthermore, the sensitized and exposed chil-
dren were at higher risk for hospitalization for asthma (18).
This high rate of allergic sensitization to rodents reflect the
high levels of M/Rt allergens in inner-city US homes and
schools (5,19-21). In fact, some environmental conditions
such as low-income housing, building-level and neighbour-
hood- level characteristics are associated to rodents as well
as other pest infestations (22,23).
The results of our study suggest that the prevalence of al-
lergic sensitization to M and Rt allergens is low in urban
atopic population living in Naples area. The main charac-
teristics of M/Rt sensitized individuals (prevalence of fe-
male sex, high rate of family history of allergy, periods and
type of clinical symptoms) may be easily explained by asso-
ciated sensitizations to other common allergens involved in
all individuals. Our data confirm the reported outstanding
role of SPT on specific IgE evaluation in discriminating
patients sensitized to M allergens (24,25), in fact only 6 out
of 22 patients had circulating M/Rt specific IgE antibodies.
However, no specific symptoms related to exposure to ro-
dents were found in patients with higher degree of cuta-
neous/serological sensitization to M/Rt. The low preva-
lence of allergic sensitization to M/Rt allergens in our
study is probably due to the rare reported presence (only in
three cases) of environmental conditions commonly consid-
ered at high risk for rodent allergens presence (17). As a
consequence, we cannot exclude that a survey carried out
specifically in low-income districts of Naples area could ex-
hibit higher prevalence of sensitization.
An important finding of our study was the high preva-
lence of allergic sensitization to animal dander in M/Rt
sensitized individuals with or without pet contact. In this
group of patients cat dander is the most common sensitiz-
ing agent, our previous reports have shown that mites,
parietaria, grasses and olea constitute the most common
causes of respiratory allergy in Naples area (15,16). This
finding confirms our recent report that allergic sensitiza-
tion to furry animals (cat, dog, horse, guinea pig, rabbit,
hamster, cow etc.) may be induced in susceptible individ-
uals with or without animal exposure (26-28) A possible
explanation for high prevalence of mammals sensitization
in subjects without known contact with animals could be
an indirect exposure or a cross-allergic reaction induced
by lipocalins (29) and serum albumin (30). Furthermore,
we have recently suggested a possible predisposition (al-
lergic phenotype?) to develop multiple sensitization to

G. Liccardi, A. Salzillo, M. Sofia, et al.

Figure 1 - Associated sensitizations.
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animal allergens. In our study allergic patients sensitized
to cat/dog had a fourteen time risk to develop sensitiza-
tion to different furry animals in comparison to allergic
patients not sensitized to common pets (31).
In conclusion, the role of allergic sensitization to rodents
is negligible in atopic subjects without occupational expo-
sure living in urban area of Naples. However, we suggest
that highly atopic individuals and especially those already
sensitized to common pet dander be tested by
SPTs/evaluation of serum specific IgE to rodents in the
case they could begin an occupational exposure to M/Rt
or if they wish to keep these animals as pets. We are plan-
ning further studies examining exclusively allergic indi-
viduals living in some low-income districts of Naples area
to verify a possible increase in the rate of allergic sensiti-

zation to M/Rt and further testing about lipocalins or
serum albumin specific IgE (to explain the sensitization
in non exposed patients).
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Table 1 - Characteristics of patients sensitized to mouse/rat allergens.
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