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ABSTRACT

Mouse allergen (MA) exposure is a well-known risk factor for allergic sensitization and is implicated in the pathogenesis of
pediatric asthma. Although previous studies report high prevalence of MA sensitization in inner-city asthmatic children, no
data exist on its comparison with either suburban or rural children with asthma. We did a retrospective cohort study by chart
review of all children (�18 years of age) who underwent allergy testing during a 6-month period in a tertiary care referral
center. Patients were divided geographically into suburban, rural, and inner-city groups based on their zip codes. MA was
tested using the standard allergy test panel by skin prick/puncture. Positive skin test reactivity was defined as wheal diameter
�3 mm and erythema �5 mm. A total of 989 patients underwent allergy testing and 349 children were tested for MA with
the overall positivity rate of 18.6% (65/349). In children with asthma (mean age, 12.8 years; SD � 3.19) who had MA testing
(n � 166), the rate of positive skin test reactivity was 18% (n � 30). Inner-city asthmatic children had significantly greater
MA sensitization compared with either suburban or rural children. MA sensitization is highly prevalent among children with
asthma, especially in inner-city populations but also among suburban and rural children. Although most allergists do not
routinely test for MA sensitization during the initial evaluation, it may be useful to include it in the allergy testing for children
with asthma.

(Allergy Asthma Proc 34:176–178, 2013; doi: 10.2500/aap.2013.34.3633)

There is no place safe from allergies in North Amer-
ica, and some cities are more problematic than

others.1 The Ohio River Valley, including the Com-
monwealth of Kentucky, is among the top areas in the
United States with very high prevalence of environ-
mental allergens. Mouse allergen (MA) exposure is an
established risk factor for allergic sensitization and has
been extensively studied for its role in pathogenesis of
asthma in children as well as adults.2–4 Most studies, to
date, have reported on its prevalence in the inner-city
population. A recently published survey of a nationally
representative sample of U.S. households reported a
prevalence of 82% of detectable levels of mouse uri-
nary protein (MUP) among surveyed homes.5 Among
all of the households, 35% of them had MUP concen-
tration of �1.6 �g/g, a level associated with increased
MA sensitization rates. The National Cooperative In-
ner-City Asthma Study showed that MA is prevalent in
inner-city households and that increasing levels of ex-
posure are associated with sensitization.6,7 Generally,
allergists do not routinely test for MA sensitization

during initial evaluation and MA sensitization is best
assessed by using skin-prick testing. Very limited data
exist on prevalence of MA sensitization in children
with asthma who reside in suburban and rural areas.
We planned to study the prevalence of MA skin sen-
sitization in asthmatic children residing in inner-city,
suburban, and rural areas and we hypothesized that it
may be useful to include it in routine allergy testing for
children with asthma.

METHODS
This is a retrospective cohort study by chart review

of all new patients (aged �18 years of age) referred for
either asthma or allergy testing over a 6-month period
(July 2009–December 2009) to a university-based ter-
tiary care referral center. The Institutional Review
Board of the University of Louisville approved this
study. Patients were geographically divided into sub-
urban, rural, and inner-city groups based on their zip
codes.8 MA sensitization was tested using the standard
allergy test panel by skin prick/puncture. Skin-prick
testing was performed using a Duotip-Test device (Lin-
coln Diagnostics, Decatur, IL).9 Per the practice param-
eters set forth by the American Academy of Allergy,
Asthma, and Immunology, a prick/puncture test with
a response of at least a 3-mm diameter (with equivalent
erythema) more than diluent control performed at the
same time was considered as proof of the presence of
cutaneous allergen-specific IgE.10 Positive skin test re-
activity was defined as wheal diameter �3 mm and
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erythema �5 mm. Decision to include MA in the panel
of allergy testing was based on individual discretion of
the allergists and their practice preference at the time
of study. Statistical analysis was performed using SPSS
software Version 16.0 (SPSS, Chicago, IL). Descriptive
analysis was performed on demographic and clinical
variables such as age, gender, ethnicity, socioeconomic
status, and reason for allergy testing. Pearson chi-
square test was used to compare the MA reactivity
between inner-city children with pooled data of sub-
urban and rural children. All statistical tests were two
tailed with significance set at 0.05.

RESULTS
A total of 989 patients referred for either asthma or

allergy underwent allergy testing during the study
period (Table 1). Of these patients, 448 had diagnosis of
asthma (including previously diagnosed and new
cases). Among all patients who underwent allergy test-
ing, 349 patients were tested for MA sensitization and
the overall positivity rate was 18.6% (65/349). Mean
age of patients with MA testing was 13.5 years (SD �
3.04). In children with asthma (mean age, 12.8 years;
SD � 3.19) who had MA testing (n � 166), the rate of
positive skin test reactivity was 18% (n � 30). Inner-
city children had significantly higher MA skin reactiv-
ity when compared with children from suburban and
rural areas (p � 0.02). However, inner-city asthmatic
children had similar MA sensitization compared with
either suburban or rural children that was not statisti-
cally significant (p � 0.239).

DISCUSSION
The interplay of the genetics of atopy and asthma

with various environmental exposures may manifest
itself in the form of allergic phenotypes or paradoxi-
cally may actually suppress the allergic response.11

Allergic triggers for airway disease in children include
house-dust mites, domestic animal allergens (with dog,
cat, and horse being the most common), household
pests (mouse and cockroach), fungi spores, and pollen
that can infiltrate into the indoor environment. Ro-
dents have long been recognized as occupational aller-

gens in laboratory work, with MUP being the major
allergen. It is recognized as a potential allergen in both
home and schools and similar to cockroach, exposure is
not limited to just inner-city housing. Homes and pub-
lic buildings without pets may have significant aller-
gen levels. In a recent study by Sheehan et al.,12 al-
though cat and dog allergens were detected in 96 and
78% of school rooms, respectively, MA was detectable
in 89% of school samples with 68% having MUP levels
of �0.5 �g/g. Classroom samples for mouse were
higher than matched home samples. Pongracic et al.13

studied the effect of MA and rodent environmental
intervention on asthma in inner-city children. They
found that MA sensitization occurred at low levels of
exposure and MA was an independent risk factor for
asthma morbidity. Also, targeted environmental inter-
vention reduced MA levels and asthma-related sleep
and activity disturbance. Our study results on preva-
lence of MA sensitization are in concordance with pub-
lished literature.2,3,6,7,14 MA sensitization is highly
prevalent among children with asthma, especially in
inner-city populations but also among suburban and
rural children. The disproportionately higher number
of suburban and rural area children in our study is
largely because of the number of satellite clinics of our
referral center catering to the majority of the state
population. Because most allergists do not routinely
test for MA sensitization during the initial evaluation,
it may be useful to include it in the allergy testing for
children with asthma. Although our study design gives
a fairly accurate assessment of MA sensitivity preva-
lence, selection bias may affect the numerator because
some overlap exists in zip code–based population
analysis. Pongracic et al. found a relationship among
MA sensitivity, exposure, and asthma morbidity, even
after controlling for cockroach sensitivity and exposure
because this was shown to have a significant impact on
asthma morbidity in the National Cooperative Inner-
City Asthma Study.13 However, we have not studied
the correlation of MA sensitivity with other household
environmental allergens that has implications in the
pathogenesis of pediatric asthma. A larger percentage
of inner-city children underwent mouse antigen testing

Table 1 Demographics of patients and their MA skin test reactivity

Characteristics Suburban Rural Inner City

Age, yr (mean � SD) 4.5 � 1.2 5 � 1.9 3 � 0.9
Gender (male/female) 209:229 218:239 43:51
Total patients who underwent MA testing, n (%; n � 989) 438 (44.3%) 457 (46.2%) 94 (9.5%)
Asthma patients, n (%; n � 448) 192 (42.8%) 206 (46%) 50 (11.2%)
Asthma patients who underwent MA testing, n (%; n � 166) 68 (41%) 76 (45.8%) 22 (13.2%)
Asthma patients with positive MA skin test reactivity, n (%; n � 30) 12 (17.6%) 12 (15.8%) 6 (27.2%)

MA � mouse allergen.
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when compared with other patients (44% versus 36%).
The overall assumption that there is a high prevalence
of mouse antigen sensitivity in asthmatic patients may
be based on the fact that a larger percentage of patients
from the inner city population (a group at high risk for
mouse antigen sensitivity) were tested for mouse anti-
gen sensitivity. Thus, a prospective study whereby
mouse antigen sensitivity is tested for in all patients
might provide more generalizable data.
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