
Journal of Asthma, 2012; 49(4): 349–354
Copyright © 2012 Informa Healthcare USA, Inc.
ISSN: 0277-0903 print/1532-4303 online
DOI: 10.3109/02770903.2012.672611

ENVIRONMENTAL DETERMINANTS
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Background. There are no previous population-based studies assessing the prevalence of Blomia tropicalis (BT). This investigation analyzes the
prevalence of sensitization to BT and its contribution to asthma and related diseases among young adults in the Canary Islands. Material and
methods. From a random sample of 9506 adults, aged between 20 and 44, who had previously answered a short respiratory questionnaire, a further
20% random sample was drawn. All participants filled in an extensive questionnaire, and they underwent spirometry and bronchial hyperrespon-
siveness (BHR) test and skin testing to several allergens as well as the determination of total IgE and specific IgE. Results. The prevalence of
positive skin tests to BT was 13.8% (95% confidence interval [CI] 10.6–17.9%) and that of BT-specific IgE 17.9% (95% CI 14.2–24.5%).
Sensitization to BT (positive skin tests or positive specific IgE) was 20.9% (95% CI 16.9–25.5%). Most of the subjects sensitized to BT were also
sensitized to Dermatophagoides pteronissimus; however, only 7% displayed monosensitization to BT. Among subjects who exhibited BHR,
sensitization to BT reached 46.7% (95% CI 32.7–60.9%), among those with asthma 50% (95% CI 26.8–73.2%), in subjects with rhinitis 37.2%
(95%CI 28.1–47.6%), and in those suffering from dermatitis 25.9% (95% CI 18.7–34.5%). A strong association of BT sensitization with BHR and
asthma before and after 15 years was found. Conclusion. The prevalence of sensitization to BT among young adults in the Canary Islands is high,
and it displays a close relationship with allergic respiratory diseases and dermatitis.
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INTRODUCTION

House dust mites are organisms capable of inducing aller-
gic reactions in humans, such as asthma, rhinitis, or der-
matitis (1, 2). In mild climates the species that most
commonly colonize house dust are Dermatophagoides
pteronyssimus (DP), Dermatophagoides farinae, and
Euroglyphus maynei (1). There are, however, other mites
well known for their capacity to provoke sensitization in
humans. Among them is the species Blomia tropicalis (BT)
whose natural habitat is found in stored goods and house
dust and growsmostly in tropical and subtropical countries
(1). Moreover, its ability to sensitize both children and
adults, provoking allergic diseases, is well documented
(3). In the Canaries, DP is the most prevalent dust mite
followed by BT. These data are supported by the high
sensitization to these mites observed in asthmatic and
rhinitic patients in the Islands (4)

Extensive data concerning the prevalence of sensitiza-
tion to DP and its relation to asthma, bronchial hyperre-
sponsiveness (BHR), and rhinitis in different regions of the

world have been known since the European Community
Respiratory Health Survey (ECRHS) was performed (5).
However, so far there are no population-based studies
providing information on sensitization to BT and its rela-
tion to asthma or other allergic diseases. In addition, in a
previous study we reported a higher prevalence of asthma
in the Canaries than in the other Spanish centers in the
ECRHS, something that was attributed to the temperate
climate of the region (6). In order to address this lack of
information, and applying the same methodology used in
the ECRHS, in this study, we have analyzed the prevalence
of sensitization to BT in the Canaries in a random sample of
adult subjects, aged 20–44, and its relation to asthma,
asthma-related symptoms, rhinitis, and atopic dermatitis.

MATERIALS AND METHODS

Populations

The study was performed following the ECRHS metho-
dology (7). The initial phase of the ECRHS assessed a
random sample of 10,000 individuals (5000 subjects on
Gran Canaria Island and another 5000 on Tenerife Island),
aged between 20 and 44. A short questionnaire was sent by
mail with 12 questions about symptoms suggestive of
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asthma, use of asthma medication, and nasal allergies. Of
the 10,000 people selected, 9506 were considered eligible
(non-eligible subjects were those who have died, had
moved out of the Islands, or were institutionalized). For
the current study, a further 20% random sample—also
drawn from both islands—was selected from the initial
sample. Together with this random sample, all those sub-
jects (not included in this second random sample) who had
been classified as asthma symptomatic following the short
questionnaire that had been filled in during the first stage
of the study were also invited to participate. A subject was
classified as asthma symptomatic if he had answered affir-
matively at least one of the following questions: (1) Have
you woken up during the night with shortness of breath
during the past 12 months? (2) Have you had an asthma
attack during the past 12 months? (3) Are you currently
taking any asthma medication (including inhalers, aero-
sols, and pills)?

The subjects selected who agreed to participate came to
the hospital, where they filled in an extensive question-
naire, the same employed in the second phase of the
ECRHS (6). They underwent spirometry and BHR testing;
skin sensitivity tests were also performed, as well as blood
analysis to measure total and specific IgE. All tests were
done on the same day. The hospital’s ethics committee had
previously approved the protocol, and subjects gave their
written consent.

Spirometry and Methacholine Test

Spirometry was performed employing a screen pneumota-
chograph (Erich Jaeger, Wuerzburg, Germany). Both the
spirometer and the technique used in this test followed
American Thoracic Society (ATS)/European Respiratory
Society (ERS) criteria (8). BHR was assessed through a
methacholine test (9). This test was performed using a
Jaeger dosimeter (Erich Jaeger). The test ended when the
maximum accumulated dose of methacholine (1 mg) was
reached or when a drop in Forced Expiratory Volume in 1
second (FEV1) � 20% was observed. Subjects were con-
sidered to exhibit BHR when there was a 20% or greater
drop in FEV1 in relation to the best post-diluent FEV1

associated with a methacholine dose of 1 mg or less (9).

Skin Tests

Skin sensitivity was assessed by means of prick tests. The
most common allergens in the Canaries were used: house
dust mites (DP, BT), cat epithelium, cockroaches, pollens
(Gramineae, Artemisia vulgaris, Parietaria judaica), and
fungi (Alternaria alternata) (ALKAbelló, Madrid, Spain).
Histamine and saline solutions were used as controls. Skin
reaction was regarded as positive if the papule’s diameter
was greater than 3 mm.

Total and Specific Immunoglobulin

Total IgE and specific IgE (DP, BT, cat epithelium, cock-
roaches, A. vulgaris, A. alternata) were determined using
the capsulated hydrophilic carrier polymer method (Kabi
Pharmacia, Upsala, Sweden). Total IgE was considered
positive when it was greater than 100 kU/L, and specific

IgE when it was greater than 0.35 kU/L. Subjects were
considered sensitized to BT when skin prick tests for BT
were>3 mm or when exhibiting a specific IgE > 035 kU/L.

Asthma Definition

To study the relation betweenBT and asthma, the latter was
classified into two different ways. Asthma defined by
symptoms was considered when in the long questionnaire
subjects answered affirmatively to one of the questions
listed above, in the section “Populations”. According to
the second definition, subjects were considered asthmatics
when, having answered affirmatively to one of the men-
tioned questions, they also exhibited positive BHR. In
addition, asthma defined by symptoms was classified
according to the age of onset before or after 15 years.

The variable habitatwas set up to gather several questions
from the questionnaire that made reference to the home
environment (presence of carpets, rugs, curtains in the bed-
room or elsewhere, air conditioning, presence of damp or
mould). The variable genetic predisposition includes the
parental history of asthma and other allergic diseases.

Statistical Analysis

Statistical analysis was performed using SPSS version
15.0. (SPSS Inc., Chicago, IL, USA). The random sample
was used to assess the prevalence of sensitization toBT and
its relation to BHR, asthma symptoms, asthma, rhinitis,
and dermatitis. Confidence intervals (CIs) for prevalence
estimates were calculated using the Wilson score interval
test. The chi-square test was used to determine significant
differences between prevalences. Tetrachoric correlations
were used to assess the relationship between sensitizations
to BT, DP, cat, and pollens. The random plus the sympto-
matic samples were employed to examine the association
of the prevalence of sensitization to BT with asthma and
BHR by means of odds ratios, using logistic regression
analysis. This test was also employed to examine the risk
factors related to BT sensitization. For this last analysis
only the random sample was used. A p < .05 was consid-
ered as significant.

RESULTS

In this study, there were 1181 participants aged 20–44 years,
ofwhich 751 (63%) came fromGranCanaria and 430 (37%)
from Tenerife. This group included both the random sample
(n¼ 593, representing 31.1%of the initial random sample of
1901) and the additional symptomatic sample (n ¼ 588,
representing 47.7% of the total of symptomatic subjects).
The random sample comprised 44.4% of women and 50.6%
ofmen. Figure 1 shows the different stages of the studywith
the subjects that participated in each stage.

Analysis Performed with the Random Sample

The prevalence of positive skin tests to BT was 13.8%
(95% CI 10.6–17.9%) and specific IgE to BT was 17.9%
(95% CI 14.2–24.5%). When sensitization to BT was con-
sidered (skin test > 3 mm or specific IgE > 0.35 kU/L)

350 G. JULIÁ-SERDÁ ET AL.



prevalence was 20.9% (95% CI 16.9–25.5%). The distri-
bution of sensitization to BT by age, sex, island, asthma,
rhinitis, and dermatitis is summarized in Table 1; in the 20–
24 and 25–29 age groups prevalence was significantly
greater than in the rest. There were no significant differ-
ences in the prevalence of sensitization to BT between men
and women or between islands. Among the subjects with
allergic rhinitis, 37.4% (95% CI 28.1–47.6%) exhibited
sensitization to BT, while 14.9% of the non-rhinitics
showed this sensitization (p < .001). Regarding subjects
with atopic dermatitis, 25.9% (95% CI 18.8–34.5%) were
sensitized to BT, as opposed to 17.4% of subjects without
dermatitis (p < .032). Among BHR-positive subjects,
46.7% (95% CI 32.7–60.9%) exhibited sensitization to
BT while 15.7% BHR-negative subjects were sensitized
to this mite (p < .001). Among patients with asthma
(defined by symptoms), 33.3% (95% CI 21.4–47.9%) dis-
played sensitization to BT, as opposed to 18.8% (p < .025)
of those who did not suffer from asthma. Regarding
patients with asthma (asthma symptoms and positive
BHR test) sensitization to BT was 50.0% (95% CI; 26.8–
73.2%) while among subjects without asthma sensitization
to BT was 18.8% (p < .005). Eleven of the patients sensi-
tized to BT did not have asthma, rhinitis, or dermatitis, nor
did they have respiratory symptoms.

Of the subjects who exhibited sensitization to BT, only
7.0% of them showed monosensitization to this mite;
93.0% were also sensitized to DP, cat epithelium,
A. vulgaris, or cockroach. When these last four antigens
were considered separately, 87.3% of those sensitized to
BT were also sensitized to DP, 39.4% to cat epithelium,
14.1% to A. vulgaris, and 4.2% to cockroach. The corre-
lation between BT and DP sensitization was 0.655
(p < .001); between BT and cat epithelium sensitization,
0.683 (p < .001); and between BT and A. vulgaris

sensitization, 0.248 (p < .015). In the group of subjects not
sensitized to BT, 23.8% were sensitized to DP (p < .001),
6.0% to cat epithelium (p < .001), 3.7% to A. vulgaris
(p < .003), and none to cockroach (p < .009) (Table 2).
Among several risk factors considered (age, gender, siblings,
habitat, maternal smoking, infection before 5 years of age,
and genetic predisposition) only age under 30 was signifi-
cantly associated with sensitization to BT (Table 3).

Analysis Performed with the Random and Symptomatic
Samples

Sensitization to BT was independently associated with the
presence of asthma before and after the age of 15 years. In

TABLE 1.—Prevalence of sensitization to Blomia tropicalis (BT) by age,
gender, island, asthma, rhinitis, and dermatitis in the random sample of young
adults.

Sensitization BTa

prevalence (%) (95% CI) p

Age <.001
20–24b 37.5 (22.9–54.7)
25–29 b 33.8 (24.2–.44.9)
30–34 17.6 (11.1–27.1)
35–40 16.3 (9.7–25.8)
40–44 7.6 (3.8–16.5)

Gender .443
Male 19.2 (13.9–25.8)
Female 22.5 (16.9–29.3)

Island .258
Gran Canary 22.7 (17.7–28.6)
Tenerife 17.4 (11.6–25.3)

Asthma (symptoms)c .011
Yes 33.3 (21.4–47.9)
No 18.5 (14.4–23.4)

Asthma (symptoms þ BHR)d .005
Yes 50 (26.8–73.2)
No 18.8 (14.7–23.7)

Rhinitis <.001
Yes 37.4 (28.1–47.6)
No 14.9 (11.0–19.9)

Dermatitis .032
Yes 25.9 (18.8–34.5)
No 17.4 (12.9–22.9)

Notes: BHR, bronchial hyperresponsiveness; CI, confidence interval.
aSensitization to BT was defined as prick test > 3 mm or specific IgE > 35 kU/L.
bRange of age where prevalence was significant.
cAsthma defined by symptoms.
dAsthma defined by symptoms and positive BHR.

First phase

Random sample: 10,000

Eligible subjects: 9506.

Participants (75.3%): 7160

Instrument: Short questionnaire

Second phase

Random sample (20% of eligible subjects):
1901 participants (30.1%): 593

+ 

Symptomatic sample: 1,232 participants (47.7%): 588

Instrument: Long  questionnaire, spirometry,
methacholine test,
prick tests, IgE 

FIGURE 1.—Flow diagram of the first and second stages of the study,
showing the number of participating subjects and instruments used.

TABLE 2.—Prevalence of sensitization to other allergens according to
sensitization to Blomia tropicalis (BT) with 95% confidence interval (95%
CI) in the random sample of young adults.

Allergena
BT sensitizationb

prevalence (%) (95%CI)
No BT sensitization

prevalence (%) (95%CI) p

DP 87.3 (77.6–93.2) 23.8 (19.1–29.2) <.001
Cat 39.4 (28.9–51.1) 6.0 (3.6–9.4) <.001
Artemisia

vulgaris
14.1 (7.8–24.0) 3.7 (2.0–6.7) .003

Cockroach 4.2 (1.5–11.7) 0 (0–1.4) .009

Notes: DP, Dermatophagoides pteronyssimus.
aSensitization to BT was defined as prick test > 3 mm or specific IgE > 35 kU/L.
bSensitization to DP, cat, A. vulgaris, and cockroach were defined as prick test > 3 mm
or specific IgE > 35 kU/L.
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addition to BT, both categories of asthma were associated
with a family history of allergic diseases and sensitization
to DP and cat. Asthma before age 15 was also related to
lower respiratory tract infection before age 5 and asthma
after 15 years to the habitat (Table 3). BHR was associated
with all these factors with the exception of habitat
(Table 4).

DISCUSSION

Our research provides for the first time data regarding the
prevalence of sensitization to BT in a sample of young
adults aged between 20 and 44. It also describes the rela-
tion between BT and other house dust mites (i.e., DP) and
the role that BT plays in BHR, asthma symptoms, rhinitis,
dermatitis, and asthma. This study shows that in our popu-
lation BT is a prevalent antigen in mite-induced allergic
diseases only surpassed by DP. We are not aware of pre-
vious epidemiological studies that have dealt with the
problem of BT in large random population samples.
Although in the ECRHS there was a chance to examine
sensitization to BT in some temperate climate regions, this
was not carried out. However, in the previous survey, a
high prevalence of sensitization to DP as well as a strong
association of this allergen with asthma and rhinitis was
found, emphasizing the role of mites as triggers of allergic
diseases (5). Several studies have addressed the capacity of

BT to cause allergic diseases (10, 11). As expected, most of
these investigations have been carried out in regions with
tropical or subtropical climates, although the presence of
sensitization to BT in patients with asthma and/or rhinitis
has also been detected in colder climates (12, 13).
Moreover, all these studies have been performed on non-
random populations of subjects with allergic diseases,
sometimes mixing adults and children, in general invol-
ving samples with no control groups. For this reason it is
difficult to estimate the real prevalence of sensitization to
BT among a certain population based on the strength of
these studies, and conclusions cannot also be reached from
an epidemiological point of view as to the role of BT in
specific allergic diseases such as asthma, rhinitis, or
dermatitis.

In our study, we have shown that the prevalence of
sensitization to BT in a population of young adults is
considerable and that it is accompanied by a high preva-
lence of sensitization to DP. However, we have detected a
low prevalence of monosensitization to BT, as has been the
case with other studies (13). This finding might be
explained by the existence of a possible cross-reactivity
between BT and DP antigens, a condition present not only
among dust mites but also among pollens and food aller-
gens (14). Cross-reactivity between BT and DP antigens is
mainly associated with group 5 allergens of these two dust
mites: Blo t 5 andDer p 5 (15–17). Although this phenom-
enon is supported by other authors (12, 18), their findings

TABLE 3.—Comparison between presence of risk factors in subjects with Blomia tropicalis (BT) sensitization versus subjects with no BT sensitization, odds ratio
(OR), and 95% confidence interval (95% CI).

Risk factor BT sensitization, n (%) (n ¼ 71) No BT sensitization, n (%) (n ¼ 269) p OR (95% CI)

Age < 30 38 (53.5%) 71 (26.4%) .001 3.2 (1.9–5.5)
Gender (female) 32 (45.1%) 135 (50.2%) .443 0.81 (0.48–1.38)
Siblingsa 3.0 � 2.2 3.36 � 2.3 .246 0.93 (0.81–1.05)
Maternal smoking 9 (12.7%) 30 (11.4%) .760 1.13 (0.51–2.51)
Habitatb 2.04 � 1.7 2.08 � 1.7 .836 1.02 (0.87–1.18)
Infection before the age of 5 years 7 (9.9%) 19 (7.1%) .430 1.44 (0.58–3.57)
Genetic predispositionc 76 (28.3%) 21 (29.6) .826 1.07 (0.60–1.89)

Notes: This table has been calculated with the random sample.
aNumber of siblings (mean � SD).
bHabitat is a discrete variable ranging from 0 (no home environmental factors that favor BT growing) to 5 (maximum home environmental factors that favor BT growing); it is expressed
as mean � SD.
cGenetic predisposition includes the parental history of asthma and other allergic diseases.

TABLE 4.—Association of asthma defined by symptoms (onset at 15 years or before and onset after 15 years) and bronchial hyperresponsiveness (BHR) with
several risk factors in Blomia tropicalis (BT)-sensitized subjects, adjusted odds ratio (OR), and 95% confidence interval (95% CI).

Risk factor
Asthma onset � 15 years,

OR (95% CI) (n ¼ 120/306)
Asthma onset > 15 years,
OR (95% CI) (n ¼ 53/306)

BHR, OR (95% CI)
(n ¼ 110/292)

Gender (female) 0.71 (0.47–1.1) 0.77 (0.43–1.38) 0.62 (0.40–0.97)*
Sensitization to DP 6.9 (4.2–11.2)*** 5.6 (2.9–10.7)*** 7.68 (4.5–13.0)***
Sensitization to cat 5.1 (3.1–8.6)*** 4.8 (2.5–9.4)*** 6.1 (3.6–10.2)***
Genetic predispositiona 1.9 (1.2–2.9)** 2.1 (1.1–3.8)* 2.2 (1.4–3.5)***
Infection before the age of 5 years 5.4 (3.0–9.9)*** 1.2 (0.39–3.6) 3.1 (1.6–5.8)***
Age < 30 years old – – 2.6 (1.6–4.1)***
Habitat 1.1 (0.98–1.26) 1.4 (1.2–1.7)*** 1.0 (0.9–1.2)

Notes: DP, Dermatophagoides pteronyssimus. This table has been calculated put together the random and the symptomatic samples.
aGenetic predisposition includes parental history of asthma and/or other allergic diseases.
*p < .05, **p < .02, ***p < .001.
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indicate that cross-reactivity between these two mites is
partial and cannot of its own explain the high correlation
between sensitization to BT and to DP. Furthermore, our
study also records a high correlation between sensitization
to BT and to cat epithelium, which can only with difficulty
be attributed to cross-reactivity between both allergens.
We are aware that cross-reactivity as an explanation for
the high correlation between mites is somewhat specula-
tive. It would have been necessary analysis at molecular
level of mite antigens to test this hypothesis. Since BT and
DP sensitizations show a high prevalence in the Canaries,
multiple sensitivities may be an alternative explanation for
this finding. Although multiple sensitivities have mainly
been described with chemicals (19), mites could also be a
reasonable cause of this phenomenon.

In our work we have found that sensitization to BT is
significantly greater in the case of younger age ranges
(between 20–24 and 25–29). There is no clear physiologi-
cal explanation for this phenomenon, but it has been cor-
roborated by other studies. Wüthrich et al. (20) reported
that in a large sample of 8344 adults the prevalence of
positive IgE and of positive prick tests dropped with age.
The ECRHS (21) also recorded that among the 30–34 and
35–44 age groups the prevalence of IgE was less than in
the 20–24 and 25–29 age ranges.

As happens in other regions with tropical or subtropical
climates, our patients with rhinitis and/or asthma (defined
both by symptoms and by symptoms plus positive metha-
choline challenge) exhibit a high prevalence of sensitiza-
tion to BT—only sensitization to DP shows a higher
prevalence—which is considerably greater than the preva-
lence of sensitization to other antigens such as cat epithe-
lium or pollens. Additionally, this is the first time that
reference is made to the relationship between BHR and
sensitization to BT. In the ECRHS, a relation between
BHR and sensitization to DP (22) was detected, but until
now there had been no reporting of data demonstrating that
sensitization to BT was associated with high BHR. There
are scant data on the role BT plays in atopic dermatitis;
most of the studies that associate dermatitis with mites
make reference to DP (23, 24). We observed a high pre-
valence of sensitization to BT in patients with dermatitis
reflecting the capacity of this mite to induce allergic skin
reactions.

We found a strong association of asthma with sensitiza-
tion to BT, other perennial allergens (DP, cat), and genetic
predisposition. These findings are similar to those reported
in the ECRHS (24) and show the relevance of atopy and
heredity in the pathogenesis of allergic asthma. Asthma
after 15 years was also related to the habitat variable,
suggesting that a combination of environment and atopy
can trigger symptoms in susceptible subjects.

Although there are many studies that have examined
risk factors for asthma (25, 26), there are few epidemiolo-
gical studies that have analyzed the variables that deter-
mine sensitization to dust mites. In our work, the only risk
factor associated with BT was age. In contrast, Kidon et al.
(27) found a number of risk factors related to BT besides
age in children with allergic rhinitis. This difference may

lie in the fact that our work was carried out in a random
sample of the general population avoiding the bias of
selecting subjects according to a specific disease.

In short, this study demonstrates a high prevalence of
sensitization to BT in a random sample of young adults in
the Canaries. BT and DP are the two most important
allergens associated with allergic diseases in the
Canaries. Despite certain cross-reactivity between both
mites, we believe that BT should be considered an impor-
tant allergen in the pathogenesis and prevention of asthma
and other allergic diseases, as well as a possible antigen for
immunotherapy.

CONCLUSION

To our knowledge, this is the first study in the English
literature describing the prevalence of sensitization to BT
in a large randomly selected population of young adults
between 20 and 44. We have found a high prevalence of
sensitization to BT in the Canary Islands that shows a
strong association with asthma and other allergic diseases.
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