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Abstract
Background: Indoor aeroallergens are the main cause of sensitization in children and represent 
a risk factor for the development of allergic diseases.
Objective: Identify the major indoor aeroallergens most often sensitized to pediatric patients trea-
ted at the Allergy Service at the “Dr. José Eleuterio González” University Hospital of Monterrey
Methods: We performed an observational and descriptive study where we reviewed reports of 
positive skin tests to the following common indoor aeroallergens: Dermatophagoides farinae (D. 
farinae), Dermatophagoides pteronyssinus (D. pteronyssinus), Canis familiaris (C. familiaris), 
Felis domesticus (F. domesticus), Blattella germanica (B. germanica) and Periplaneta america-
na (P. americana), found in patients under 16 years with symptoms of allergy, during the period 
of 2011-2012.
Results: We performed 439 skin tests to aeroallergens in pediatric patients. Of these, 57.6% 
were male and 42.4% were female. Mean age was 6.3 years. The age groups were under 3 years: 
17.8%, 3-5 years: 35%, 6-12 years: 36%, and 13-16 years: 11.2%. The main diagnoses were: aller-
gic rhinitis (71.8%), asthma (16.6%), and atopic dermatitis (4.3%). In 57.9% of the cases, they 
had at least one positive skin test to any aeroallergen. The rate of sensitization to specific ae-
roallergens was: D. Pteronyssinus 49.0%, D. farinae 44.6%, B. germanica 13.9%, P. Americana 
10.9%, F. domesticus 10.7%, and C. familiaris 5.9%.
Conclusion: Indoor aeroallergen sensitization can occur early in life, although it was more fre-
quent in the preschooler and elementary school group. Dust house mites were the most com-
mom cause of allergic sensitization.
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Introduction

The prevalence of organ-specific allergic diseases, such as 
allergic rhinitis, asthma and atopic dermatitis is on the rise 
worldwide.1 There is substantial evidence associating aller-
gic sensitization and a hike in allergy and asthma morbidity 
to early exposure to environmental allergens.2 Atopic chil-
dren usually begin with monosensitization (sensitization to a 
single allergen), however, with time they begin sensitizing 
to other allergens.3 Identification during the early stages of 
life is required in order to start a specific treatment and be 
able to modify the allergic disease’s natural history. Skin 
tests are used to assess IgE-mediated hypersensitivity, and 
confirm clinical sensitivity induced by allergens and other 
agents.4,5

The objective of this study was to identify the most fre-
quent indoor aeroallergens which cause sensitization in chil-
dren who attend the allergy outpatient clinic of “Dr. José 
Eleuterio González” University Hospital of the Universidad 
Autónoma de Nuevo León (UANL, by its Spanish acronym).

Methods

We conducted an observational and descriptive study. We 
reviewed the results of the skin tests for the most common 
indoor aeroallergens on children under 16 who went for a 
consult at the Allergy and Immunology Regional Center Cli-
nic of “Dr. José Eleuterio González” University Hospital of 
the UANL, Mexico between 2011 and 2012.

We collected demographic data: age, gender, clinical 
diagnosis and skin test results for 6 common indoor aeroaller-
gens: Dermatophagoides farinae (D. farinae), Dermatophagoi-
des pteronyssinus (D. pteronyssinus), Canis familiaris (C. 
familiaris), Felis domesticus (F. domesticus), Blattella germa-
nica (B. germanica) and Periplaneta americana (P. americana). 
Skin prick tests were performed using commercial allergen 
extracts, Duotip-Test® (Lincoln Diagnostics, Decatur, IL) or 
Multi-Test® (Lincoln Diagnostics, Decatur, IL), as well as a 
negative control with a saline solution of 0.9% and a positive 
one with 10 mg/mL of histamine. We considered a positi- 
ve test that which caused a ≥ 3 mm wheal compared to the 
negative control.

The collected data was analyzed using Statistical Product 
and Service Solutions 17 (SPSS® Statistics v. 17.0). We eva-
luated nominal and ordinal variables, and determined fre-
quencies and percentages.

Results

We evaluated a total of 439 skin tests to indoor aeroaller-
gens in children under 16. The 57.6% of children were male 
and 42.4% female (Table 1). The most utilized device for 
skin tests was Multi-Test® (58.5%). On the other hand, Duo-
tip-Test® was used in 41.5% of the cases. There were no re-
ports of complications with either device. 

The clinical diagnoses included: allergic rhinitis (71.8%), 
asthma (16.6%), and atopic dermatitis (4.3%). The 7.3% of 
children had 2 or more of these allergic diseases. 

Two hundred and fifty-four of studied patients (57.9%) 
showed sensitization to at least one of the 6 tested aeroaller-
gens. The main indoor aeroallergens causing sensitization in 

children included D. pteronyssinus (49%), D. farinae (44.6%) 
and B. germanica (13.9%) (Table 2). 

The rate of specific sensitization per age group was as fo-
llows: 38% in children under 3 years, 51.3% in children bet-
ween 3 and 5 years, 69% in children between 6 and 12 years 
and 73% in children between 13 and 16 years of age (Fig. 1).

The older the child, the more frequent the sensitization 
to indoor aeroallergens. Sensitization to dust house mites 
-mainly D. pteronyssinus- occurred in all age groups. Coc-
kroach sensitization displayed a directly proportional rela-
tionship with age, with a greater prevalence to B. germanica 
in children over 6 years of age. Sensitization rate for C. fa-
miliaris displayed a higher proportion in children under 3 
years with 27%, decreasing as children get older, reaching 
3% in the 13 to 16 group. 

Discussion 

Indoor aeroallergen sensitization increases the risk of deve-
loping allergic diseases, including asthma, allergic rhinitis 
and atopic dermatitis.6 Different studies conducted in pe-
diatric populations, as well as in adults who suffered from 
allergies, have shown that as time passes monosensitization 
leads to allergenic polysensitization, which constitutes a 
characteristic of the natural history of atopia.7,8 In our stu-
dy, the rate of indoor allergen sensitization was 57.7%, simi-
lar to the results obtained in a study conducted by Sheehan 
et al. in a pediatric population in Boston, where they repor-
ted a sensitization of 51.3% for at least one indoor allergen,2 
whereas in the general population sensitization to indoor 
allergens occurs up 30% of people.9

D. pteronyssinus and D. farinae were the most prevalent 
indoor aeroallergens as a cause of sensitization in the chil-
dren in our study. In a study conducted by Kim et al. in a 
pediatric population in Korea, they found a prevalence of 
sensitization to D. pteronyssinus of 32.1% and 42.7%, and to 

Table 1  Demographic data.

N (%)

Skin prick tests in pediatric patients 439 (100)

Gender
Male
Female

253 (57.6)
186 (42.4)

Age groups
Less than 3 years
3 to 5 years
6 to 12 years
13 to 16 years

78 (17.8)
154 (35)
158 (36)
49 (11.2)

Device used for skin tests
Duotip-Test®

Multi-Test®

182 (41.5)
257 (58.5)

Diagnosis
Allergic rhinitis
Asthma
Atopic dermatitis
A combination of the above

315 (71.8)
73 (16.6)
19 (4.3)
32 (7.3)
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D. farinae of 32.4% and 41.9%, in children between 6 and 7 
years of age and between 12 and 13 years of age, respecti-
vely.10 On the other hand, the prevalence of sensitization to 
dust house mites had been reported up to 27.5% of people in 
the general population in the US.11 This shows that indoor 
allergen sensitization prevalence is greater in the studies 
where a pediatric population is included and in those stu-
dies where the patients are assessed by an allergy specia-
list.

Sensitization to cockroaches was at 13.9% for B. germani-
ca and of 10.9% for P. Americana. Calabria et al. reported a 
general sensitization to cockroaches of 12.5% in children 
with rhinitis.12 In our study, sensitization to cat was 5.9%, 
similar to the data found in a cohort study from birth to 4 
years of age, with a sensitization of 5.1%.13 On the other 
hand, Espinoza et al. found sensitization to cat at 10%, in 
children up to 4 years old,14 which differs from our study, 
where sensitization to cat in children up to 5 years old was 
just 3.8%.

Sensitization to aeroallergens can occur in the early sta-
ges of life, increasing as the person ages, in many cases 
going through monosensitization to polysensitization.15 It is 
possible to see this transition from monosensitization to po-
lysensitization in pre-school and school-aged children.

In a meta-analysis published by Goldhahn et al., they 
found a rise in aeroallergen sensitization from 14.2% to 
21.6% in patients from 7 to 23 years of age.16 Similar data 
can be found in a study of children conducted in Turkey 
where the prevalence in children from 2 to 6 years of age 
was at 16.1% increasing up to 55.1% in patients 12-18 years 
of age.17

 In pediatric population, the prevalence of sensiti-
zation to dust mites, cockroaches, dog and cat appears to 
be higher in older patients.2 Sensitization to dust mites, and 
to a lesser degree to pollens seems to have a “triggering” 
effect in the developing of polysensitization, due to the lar-
ge number of children who are initially monosensitized to 
mites.18 A recent preliminary study suggests that a defect in 
the function of regulatory T cells can explain the tendency 
to develop polysensitization in this population, because 
children with persistent monosensitization produce a larger 
amount of interleukin 10 and interferon gamma than the 
children who develop polysensitization.19

In the pediatric population that goes to see the doctor at 
the Allergy Outpatient Clinic of the “Dr. José Eleuterio Gon-
zález” University Hospital of the UANL, indoor aeroallergen 

sensitization is around 50% and D. pteronyssinus and D. fari-
nae are the main involved allergens. In the atopic popula-
tion, frequency of sensitization directly increases with the 
patient’s age; however it may be present from the early 
stages of life. Early detection is recommended using skin 
tests on all children under suspicion of allergy, in order to 
begin a timely treatment and modify the natural history of 
the allergic disease.
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Figure 1  Distribution of sensitization to aeroallergens by age 
group.

Table 2  Sensitization to indoor aeroallergens.
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