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Summary. One hundred consecutive asthmatic paediatric patients were evaluated and skin tested with a battery of
skin prick test reagents, including 8 different standardized house dust mite extracts. Asthma severity was graded
according to the Global Initiative for Asthma (GINA) document in mild persistent (52 patients), moderate persistent
(39) and severe persistent (9). Sixty patients had asthma and allergic rhinitis, 12 asthma and eczema, and 8 asthma,
allergic rhinitis and eczema. The patient population was divided into 2 different socioeconomic groups (50 patients
per group) based on a standardized, validated questionnaire. A dust sample was collected with an adapted vacuum
cleaner from the mattress of each patient and analysed for Der p 1, Der f 1 and Der p 2 allergen content using
monoclonal antibodies.
Eighty patients were skin test positive to at least one mite species. All positive skin test patients were positive to
Dermatophagoides pteronyssinus, 99% to D. farinae, 92% to Euroglyphus maynei, 80% to Lepidoglyphus
destructor, 73% to Tyrophagus putrescientae, 72% to Blomia tropicalis; 70% to Acarus siro and 68% to
Chortoglyphus arcuatus. All patients with severe persistent asthma had a positive skin test to mites, 85% in the
moderate group, and 73% in the mild group (p<0.01). 95% of  patients with asthma and allergic rhinitis had a
positive skin test to mites, 92% of patients with asthma and eczema and 100% of patients with asthma, allergic
rhinitis and eczema; (p<0.01). Mean Der p 1, Der f 1 and Der p 2 allergen concentrations were 18.3, 0.6 and 5.6
µg/g of mattress dust, respectively. Mean Der p 1 allergen levels in the middle-low socioeconomic group were
significantly higher than in the middle high group (p < 0.01).
There is a high rate of allergic sensitisation among pediatric asthmatic patients in Chile. More than one species are
implicated, although sensitisation and exposure to D. pteronyssinus predominates. Mite allergic patients are exposed
to high mite allergen concentrations, exceeding previously established risk levels for sensitisation and symptoms.
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Introduction
The International Study of Asthma and Allergy in

Childhood (ISAAC) demonstrated that bronchial asthma
is frequent in many South American countries, including
Chile [1,2]. Valdivia is located at sea level in the South

of Chile at 40 degrees latitude. The mean yearly
temperature is 12.2° C, the relative humidity oscillates
between 84% and 92% and the yearly rainfall is
approximately 2,300 mm. There is a high prevalence of
asthma in this region, and the reported frequency of
wheezing in children between 6 and 7 years of age in



M. Calvo, et al.

J Invest Allergol Clin Immunol 2005; Vol. 15(3): 189-196 © 2005 Esmon Publicidad

190

the last 12 months is 20.5%, and in children between 13
and 14 years it is 11.5% [2].

A direct relationship has been shown between
exposure to allergens of Dermatophagoides spp. and
the development of allergic sensitisation and asthma
[3,4]. It is widely accepted that one of the factors that
best explains the increase in the current prevalence of
asthma is sensitisation to dust mites, especially of the
genus Dermatophagoides .  A critical level for
sensitisation has been suggested at a concentration of
2 µg of Der p 1/g of dust; higher levels, such as 10 µg
of Der p 1/g of dust have been associated with
respiratory symptoms [5].

Previous studies have shown that the mite fauna in
Chile is rich in species. More than 20 species have been
described in house dust samples collected throughout
the country [6]. Sensitisation to several species could,
therefore, be expected in the allergic population.
Although the mite fauna in Chile is well established,
there were no previous studies about allergen exposure
in this country. Several studies have determined mite
allergen levels in Latin America. Allergen levels were
generally high, although some regional differences
could be observed. These studies included cities such
as Sao Paulo  and Curitiba in Brazil, Cartagena in
Colombia, five cities in Mexico, and Córdoba and Santa
Fe in Argentina [7-12]. These studies did not take into
consideration either the socioeconomic status of the
patients recruited, or the severity of the disease.

Sensitisation to several species of mites is very
common in Latin America. Several reports have shown
that species such as Blomia tropicalis are important in
this continent [12]. However, the great majority of these
studies have only included adults. A study [12] showed
that in Sao Paulo, Brazil, mite sensitisation among
asthmatic children is above 90% for the mite species D.
pteronyssinus and B. tropicalis. Taking into
consideration the size of South America and its different
climatic conditions, the extrapolation of these results to
other countries seems difficult.

Although in developed countries, low
socioeconomic status seems to be a risk factor for
severe asthma, this possibility has not been sufficiently
explored in South America. In the current situation,
where the hygiene hypothesis seems to explain the
increase in the prevalence of allergies, it is likely that
children belonging to families with a low
socioeconomic status could have a lower prevalence
of allergic disease, or be somehow protected from
suffering allergic diseases [13].

The aims of this study were to establish the frequency
of sensitisation to different mite species in a group of
pediatric patients, who were first evaluated for bronchial
asthma in our outpatient clinics and to determine Der p
1, Der f 1 and group 2 allergen levels in mattress dust
samples collected in their homes. The patients were
classified according to disease severity and socioeconomic
status.

Materials and methods

Patient Population

The patient population consisted of 100 consecutive
patients who were diagnosed with bronchial asthma
according to the Consensus of the Chilean Society of
Respiratory Illnesses [14,15] and to the Global Initiative
for Asthma (GINA) [16]. The criterion used in the
selection of sample patients was as follows: the first
correlative 50 patients from each group that accepted to
take part in this study. The mean age of the patients (56
males and 44 females) was 9.14 ± 3.41 years (4.3 to 14.6
years). The asthma severity was graded according to the
GINA document in mild persistent, moderate persistent
and severe persistent. The patient population was divided
into two different socioeconomic groups based on a
standardized validated questionnaire. Fifty patients were
allocated to each group. Signed consent was obtained
from the parents before  the children  entered the study.

Skin prick tests

A battery of standardized skin test reagents was used
to perform skin prick tests with lancet in the patient
population. It included extracts of feathers, cat and dog
dander, moulds, weed, and grass mixtures and
standardized extracts of D. pteronyssinus, D. farinae,
E. maynei, Lepidoglyphus destructor, Tyrophagus
putrescientae, Blomia tropicalis, Acarus siro and
Chortoglyphus arcuatus (CBF LETI, SA, Spain). A
mean wheal ≥ 3 mm, in the absence of a positive reaction
of the negative control, was considered positive. No patient
presented a reaction in the negative control. The selection
of the mite species for diagnosis was based on the data
gathered from the Chilean mite distribution map  [17].

Patients were classified as belonging to the middle-
low or middle-high socioeconomic status according to
a validated survey available through the National
Institute of Food Technology (NIFT). This document is
not included in this paper because of its length, but it is
available upon request. The main issues considered were
family income, educational level and ownership of
electric devices.

Collection and analysis of dust samples

The mattress of each of the patients was vacuumed
during one minute with a specially adapted vacuum
cleaner [10]. Once the dust was collected, it was frozen
at –20°C and stored until analysis. None of the patients
had previously received special instructions on
environmental control. The dust samples were analysed
using monoclonal antibodies following the instruction
of the manufacturer (Indoor Biotechnologies Ltd.,
Charlottesville VA, USA) [18].
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Statistical Analysis

The statistical study consisted of the Kruskal-Wallis
test for homogeneity of the sample, the U-Mann Whitney
test, the student-t test for the comparison of averages
and contingency tables (x2 to study homogeneity).

Results

Patient population

The characteristics of the 100 patients included in
the study are detailed in Table 1; 52% of the patients

Table 1. Characteristics of the patient population

CHARACTERISTICS MLSES MHSES TOTAL    p
(n = 50) (n = 50) (n = 100)

Age (Years) 8.63 ± 3.03 9.66 ± 3.76 9.14 ± 3.41 NS

Sex Male 27 (54) 29 (58) 56 (56) NS

(n - %) Female 23 (46) 21 (42) 44 (44)

Asthma MP 23 (46) 29 (58) 52 (52)

(n - %) ModP 19 (38) 20 (40) 39 (39) NS

SP   8 (16) 1 (2) 9 (9)

Asthma + AR (n - %) 24 (48) 36 (72) 60 (60) < 0.01

Asthma + E (n - %)   7 (14) 5 (10) 12 (12) NS

Asthma + AR + E (n - %) 4 (8) 4 (8) 8 (8) NS

MLSES: middle-low socioeconomic status. MHSES: middle-high socioeconomic status. MP: mild persistent. ModP: moderate persistent. SP: severe
persistent. AR: Allergic Rhinitis. E: eczema

Table 2. Skin prick tests of different allergen extracts in the two groups of patient divided by socio-economic status.

PRICK TEST MLSES MHSES Total (n = 100) p
(n = 50) (n - %) (n = 50) (n - %) (n - %)

POSITIVE 36 (72) 44 (88) 80 (80) < 0.05

D. pteronyssinus 36 (72) 44 (88) 80 (80) < 0.05

D. farinae 35 (70) 44 (88) 79 (79) < 0.05

Feathers 3 (6) 22 (44) 25 (25) < 0.01

Cats 16 (32) 15 (30) 31 (31) NS

Dogs 7 (14) 11 (22) 18 (18) NS

Moulds 11 (22) 12 (24) 23 (23) NS

Trees 6 (12) 6 (12) 12 (12) NS

Grasses 13 (26) 21 (42) 34 (34) NS

Weeds 7 (14) 5 (10) 12 (12) NS

NEGATIVE 14 (28) 6 (12) 20 (20) < 0.05

MLSES: middle-low socioeconomic status. MHSES: middle-high socioeconomic status.
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Table 3. Skin prick tests of the different mites tested.

MITES MLSES MHSES Total p
(n = 50) (n - %) (n = 50) (n - %) (n  = 100) (N - %)

D. pteronyssinus 36 (72) 44 (88) 80 (80) < 0.05

D. farinae 35 (70) 44 (88) 79 (79) < 0.05

E. maynei 34 (68) 44 (88) 78 (78) < 0.05

L. destructor 28 (56) 36 (72) 64 (64) NS

T. putrescientae 24 (48) 34 (68) 58 (58) < 0.05

B. tropicalis 22 (44) 35 (70) 57 (57) < 0.01

A. siro 20 (40) 36 (72) 56 (56) < 0.01

C. arcuatus 23 (46) 31 (62) 54 (54) NS

NEGATIVE 14 (28) 6 (12) 20 (20) < 0.05

MLSES: middle-low socioeconomic status. MHSES: middle-high socioeconomic status.

Table 4. Relationship between skin prick test and clinical symptoms.

PATHOLOGY POSITIVE NEGATIVE p
(n - %) (n - %)

MP (52) 38 (73) 14 (27) < 0.01

Asthma ModP (39) 33 (85) 6 (15) < 0.01

SP (9) 9 (100) 0 (0) < 0.01

Asthma + AR (60) 57 (95) 3 (5) < 0.01

Asthma + E (12) 11 (92) 1 (8) < 0.01

Asthma + AR + E (8) 8 (100) 0 (0) < 0.01

MP: mild persistent. ModP: moderate persistent. SP: severe persistent. AR: Allergic Rhinitis. E: Eczema.

had mild persistent asthma, 39% moderate persistent
asthma and 9% severe persistent asthma, graded
according to the GINA guidelines. Sixty patients had
asthma and allergic rhinitis (AR), 12 had asthma and
eczema (E) and 8 had asthma, AR and E. Forty-eight %
of the patients in the middle-low socioeconomic status
(MLSES) had asthma and AR, in contrast to 72% of the
patients in the middle-high socioeconomic status
(MHSES) (p < 0.01).

Skin prick test

Skin pricks test results are shown in Table 2. Positive
skin tests are more common in the MHSES (p<0.05).

Skin prick test results of the 8 mite species are detailed
in Table 3. Eighty patients had a positive skin test to at
least one mite species. Eighty patients (80%) were skin
test positive to at least one mite extract. All skin test
positive patients had a positive skin reaction to
Dermatophagoides pteronyssinus, 99% to D. farinae,
92% to Euroglyphus maynei, 80% to Lepidoglyphus
destructor, 73% to Tyrophagus putrescientae, 72% to
Blomia tropicalis, 70% to Acarus siro and 68% to
Chortoglyphus arcuatus.

The relationship between positivity of skin prick test
and clinical symptoms is analyzed in Table 4. It can be
observed that, similarly to the general population, the
fact that the skin prick test is positive is also found in
each one of the pathologies presented by this population.
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Table 5. Antigen concentration expressed in µg of allergen per g of dust in the two socioeconomic groups.

Mite Allergen MLSES MHSES Total p
(n = 50) (n - %) (n = 50) (n - %) (n  = 100) (n- %)

< 2 2 (4) 13 (26) 15 (15) < 0.01

Der p 1 2 - 10 15 (30) 12 (24) 27 (27) NS

> 10 33 (66) 25 (50) 58 (58) NS

Average 23.3 ± 22.6 13.3 ± 15.4 18.3 ± 19.9 < 0.01

Der p 2 < 2 15 (30) 27 (54) 42 (42) < 0.05

2 - 10 23 (46) 15 (30) 38 (38) NS

> 10 12 (24) 8 (16) 20 (20) NS

Average 6.9 ± 7.7 4.3 ± 7.0 5.6 ± 7.4 < 0.01

Der f 1 < 2 40 (80) 47 (94) 87 (87) NS

2 - 10 9 (18) 3 (6) 12 (12) NS

> 10 1 (2) 0 (0) 1 (1) NS

Average 0.8 ± 2.1 0.3 ± 1.3 0.6 ± 1.8 < 0.05

MLSES: middle-low socioeconomic status. MHSES: middle-high socioeconomic status.

Table 6. Allergen concentration expressed in µg of allergen per g of dust in patients with positive and negative skin
prick test.

ALLERGEN                                           SKIN PRICK TEST p

Positive Negative

Der p 1 18.2 ± 20.6 18.7 ± 17.3 0.73 (NS)
Der p 2 5.4 ± 7.4 6.4 ± 7.5 0.44 (NS)

Der f 1 0.7 ± 1.9 0.1 ± 0.6 0.14 (NS)

Table 7. Der p 1 levels according to clinical symptoms.

PATHOLOGY Der p 1 (µg/g of dust) p

AR: Allergic Rhinitis. E: Eczema.

Mild Persistent 16.6 ± 16. 6

Asthma Moderate Persistent 16.3 ± 14.6 0.59 (NS)

Severe Persistent 37.0 ± 41.3

Asthma with Allergic Rhinitis 18.0 ± 18.6 0.94 (NS)

Without AR 18.8 ± 21.9

Asthma with Eczema 22.7 ± 21.8 0.27 (NS)

Without Eczema 17.7 ± 19.7

Asthma with AR with E 22.5 ± 25.3 0.59 (NS)

Without AR without E 17.3 ± 17.6
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Allergen levels

Mite allergen levels are shown in Table 5. Der p 1
was the most common allergen in the mattress dust
samples (mean: 18.3 µg/g of mattress dust). The mean
level was lower in the MHSES group, although these
differences were not significant between both groups.

Relationship between pathology and allergen
levels

One hundred percent of patients with severe asthma
had a positive skin prick test. This frequency decreased
when the symptoms were less severe. Table 6 shows
mite allergen levels and skin prick test results in both
groups of patients.  The concentration of Der p 1
contrasted regarding the pathology presented by the
studied patients is described in Table 7. Although there
was a tendency to higher mite allergen levels in
mattresses of children with severe asthma and in
mattresses of children with asthma associated with
allergic rhinitis and eczema, the differences were not
significant.

Discussion

In this study we describe a high prevalence of
cutaneous sensitisation to different mite species in young
asthmatic children in Valdivia, Chile. Allergen levels in
100 dust samples can be considered as very high. The
criteria to demonstrate causality between an
environmental exposure and a non-infectious illness
were proposed by Bradford–Hill in 1965 [19]. The
evidence relating these criteria allows us to state that
mites are the most important causes of allergic asthma
in Valdivia, Chile. Likewise, the abundant experimental
evidence obtained from bronchial provocation
challenges, that reproduces the asthmatic status in
sensitised individuals and the result of environmental
control studies to avoid the contact with mite allergens
also show a consistency of association between
sensitisation to mites, asthma and asthma severity
[20,21].

In the last decade, much evidence has been gathered
regarding the fact that exposure to mites allergens plays
a major role in the development of bronchial
hyperreactivity and asthma. However, a direct
relationship between the level of exposure and the
severity of asthma symptoms has not been proven yet.

In our study, 80% of the patients with asthma had a
positive skin prick test to D. pteronyssinus, which turns
it into the most important allergen in our area. All the
patients studied had perennial asthma. None of them
had seasonal asthma or a skin prick test exclusively
positive to pollens. A high concentration of Der p 1 was

detected in most cases. Therefore, D. pteronyssinus can
be considered the most important source of indoor
allergen in this geographical area of Chile [22]. In 85%
of the mattress samples, concentrations above 2 mg of
Der p 1/g of dust were detected (96% in MLSES and
74% in MHSES); in 58% of the cases, levels greater
than 10 mg/g were measured (66% in MLSES and 50%
in MHSES).

Recent studies of four different groups have
confirmed a direct relationship between exposure to
mites and sensitisation to their allergens [23,24,25]. It
has also been shown that sensitisation to mites is a major
risk factor for asthma in places with high levels of
exposure [26,27,28]. In communities with low mite
allergen levels, other indoor or outdoor allergens
predominate in the sensitisation process [29,30].

The weather conditions in our city, with a high
percentage of humidity (above 80% most of the year
and with a rainfall exceeding 2300 ml/year) provide a
great environment for the development of mites and
sensitisation of genetically predisposed individuals.
Based on our findings, the socioeconomical status does
not constitute a significant variable when studying the
prevalence of asthma in Chile. Overall, patients in the
MLSES had significantly higher concentrations of mite
allergens in their mattresses (Table 3). However, they
were not significantly different when analysed for levels
greater than 2 or 10 mg/g of dust. Although both groups
were exposed to similar mite allergen concentrations,
patients in the MHSES group had more frequently
allergic rhinitis associated to their asthma (p < 0.01).
This could be explained by different lifestyles, such as
patients in the MHSES staying longer periods of time
indoors and, therefore, resulting in more time of
exposure to indoor allergens. This allows the speculation
that above a certain mite allergen level,  exposure time
is more critical than the actual concentration of mite
allergens. However, although the differences are not
statistically significant probably due to the small sample
size, severe asthma seems to be more frequent in the
MLSES. According to the hygiene hypothesis, and as
per our results, the highest concentrations of mite
allergen were detected in families with MLSES. In these
cases, the children showed less symptoms of allergic
rhinitis (p < 0.01) and less positive skin tests (p<0.05),
although the prevalence of severe asthma was greater.
Children in the MLSES had probably been more
frequently in contact with infectious agents in their early
childhood due to the characteristic of their environment
[31,32]. However, these observations deserve further
evaluation and definitive conclusions cannot be drawn
at this point in time.

The confirmation of a direct relationship between
mite allergen concentration in the bedroom and the risk
of sensitisation has been reported in many countries.
Apart from several Latin America studies, publications
in Germany [23], Australia [24,25], USA [26] and New
Zealand [22] have found similar results. All geographical
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areas in which allergen levels have been associated with
the risk of sensitisation, have a common factor, that is a
very high level of humidity [33,34]. This holds also true
for Valdivia.

In conclusion, we have confirmed that the paediatric
population in the city of Valdivia only experiences
perennial asthma. The most common mite specie
inducing sensitisation is D. pteronyssinus, which is also
commonly present in house dust as evidenced by the
high concentrations of Der p 1 detected in house dust
and previous environmental studies. These levels could
be considered very high as compared to the levels
described as sensitising and able to produce symptoms.
These allergen levels seem to be independent of the
socioeconomic status of the patient. Mite allergen
exposure and sensitisation constitutes, in genetically
predisposed children, the most important factor of
perennial allergic asthma.
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