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Abstract

Background: The house dust mites Dermatophagoides
pteronyssinus (Der p) and Blomia tropicalis (Blo t) are the
most common house dust mite species in Southeast
Asia. To date, there have only been a few studies on the
sensitization profile of the general populations in South-
east Asia to house dust mites. The aim of this study was
to determine the profiles of Der p and Blo t sensitization
among Singaporean and Malaysian subjects. Methods:
Enzyme-linked immunosorbent assay was used to detect
specific IgE to Der p and Blo t mite crude extracts as well
as purified Der p 1, Der p 2 and Blo t 5 allergens. Sera
used were from 229 Singaporean subjects (124 with rhi-
nitis, 105 without rhinitis) and 143 Malaysian subjects (94
adults and 49 children with asthma). Results: The sensiti-
zation profile of rhinitis subjects to the dust mite aller-
gens used in this study was as follows: Blo t extract posi-
tive: 91/124 (73%); Blo t 5 positive: 62/124 (50%); Der p
extract positive: 61/124 (49%); Der p 1 positive: 53/124

(43%); Der p 2 positive: 45/124 (36%). The nonrhinitis
subjects’ sensitization profile was as follows: Blo t extract
positive: 60/105 (57%); Blo t 5 positive: 24/105 (23%); Der
p extract positive: 38/105 (36%); Der p 1 positive: 14/105
(13%); Der p 2 positive: 17/105 (16%). The study of Ma-
laysian asthmatic adults showed that 39% of them were
sensitized to Der p 1, 32% to Der p 2 and 37% to Blo t 5.
Among the asthmatic children, sensitization to Blo t 5,
Der p 1 and Der p 2 was 90, 57 and 39%, respectively.
Conclusion: This study clearly revealed that dual sensiti-
zation to B. tropicalis and D. pteronyssinusis common in
the general populations of Singapore and Malaysia. Sen-
sitization to Blo t 5 is more prevalent than to Der p 1 and
Der p 2.

Copyright© 2003 S. Karger AG, Basel

Introduction

The incidence of allergic asthma and rhinitis increased
over the last few decades of the 20th century [1-3],
although the prevalence of asthma symptoms was highly
variable from country to country [4]. It is well known that
sensitization to dust mite allergens is strongly associated
with these allergic diseases [5]. The major dust mite aller-
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gens in the tropical region come primarily from two spe-
cies of house dust mite: Dermatophagoides pteronyssinus
(Der p) and Blomia tropicalis (Blo t) [6-8].

In an earlier study in Singapore, Kuo et al. [9] found
that subjects from Singapore and Taiwan showed dual
sensitization to Der p and Blo t. They also showed that
although Der p 1, Der p 2 and Blo t 5 allergens were
important in both Singapore and Taiwan, Blo t 5 ap-
peared to be more important among Singaporean subjects
compared to Taiwanese subjects [9]. Nevertheless, the
number of Singaporean subjects who were tested for their
specific IgE against the three allergens in that study was
small. Therefore, one of the aims of this study was to fur-
ther extend the previous study to determine the sensitiza-
tion profile in the Singaporean population with a larger
panel of 229 sera. In addition, 143 sera from Malaysia, a
neighboring country that shares identical climatic condi-
tions with Singapore, were also included in this study.

Subjects and Methods

Subjects

A total of 229 sera were obtained from randomly selected adult
volunteers recruited for a national rhinitis survey study in the ENT
outpatient clinic of the National University Hospital, Singapore. Out
of 229 subjects, 124 (62 males and 62 females; age range 7-73 years,
mean age 34 years) were diagnosed with persistent rhinitis [10]. The
definition of rhinitis was based on the International Consensus
Report algorithm recommendation for treatment of rhinitis [11].
Subjects who had two or more symptoms (nasal obstruction, rhinor-
rhea, sneezing and itchy nose) on most days during the past year were
defined as having perennial rhinitis. The remaining 105 subjects (59
males and 46 females; age range 7-73 years, mean age 38 years), who
had no history of rhinitis, were recruited for comparison. Approval to
conduct this study was granted by the National Medical Research
Council of Singapore and the institutional review board of the Medi-
cal Faculty, National University of Singapore.

For the Malaysian study, a total of 94 sera from adult asthmatic
patients visiting the Asthma Clinic in the University Hospital, Uni-
versity of Malaya, Malaysia, were used. The mean age of these
patients was 46.4 years. None of the patients had chronic obstructive
pulmonary disease. In addition, 49 sera from asthmatic children
attending the Pediatric Allergy Clinic in the same hospital were also
included in this study.

Preparation of Blo t and Der p Allergens

Native Der p 1 was purified from spent mite medium by affinity
chromatography, using the monoclonal antibody 4C1 [12]. Recombi-
nant Der p 2 [13, 14] and Blo t 5 [15] were produced in the Pichia
pastoris yeast expression system and purified using chromatographic
methods [9, 16].

Preparation of Mite Crude Extracts
Blo t and Der p mite crude extracts were prepared as described
previously [9]. Briefly, 1 g of frozen dust mites (Blo t grown in-house
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as described previously [17] or lyophilized Der p from Common-
wealth Serum Laboratories, Parkville, Australia) was homogenized
in the presence of liquid nitrogen. Protein extraction was performed
using PBS containing 2 mM phenylmethyl-sulfonyl fluoride and
1 mM EDTA. The mixture was centrifuged at 15,000 g for 15 min
and the supernatant was dialyzed overnight at 4 ° C against PBS. The
protein concentration was determined by using Coomassie® Plus
Protein Assay Reagent Kit (Bio-Rad Laboratories, Calif., USA). The
protein extracts were stored in aliquots at —80°C.

Enzyme-Linked Immunosorbent Assay

Specific IgE against Blot 5, Der p 1 and Der p 2 in the sera were
determined using enzyme-linked immunosorbent assay (ELISA) as
previously described [9]. Briefly, 250 ng of allergen was coated onto
each well of a 96-well microtiter plate (Corning) overnight in 0.1 M
NaHCOj (Sigma). For detection of specific IgE to mite crude extract,
the plate was saturated with 10,000 ng of Blo t or Der p mite crude
extracts. The plate was then washed 3 times with PBS-Tween 20
(0.05%) (washing solution) using Columbus washer (Tecan). All sub-
sequent washing steps were performed in a similar manner. The plate
was then blocked with PBS-Tween 20 (0.05%) containing 1% BSA
(Sigma) (blocking and dilution solution) for 2 h. Then, the plate was
washed. Sera diluted 1:5 in dilution solution were dispensed at
50 pl/well and incubated overnight. The next day, the plate was
washed and incubated with mouse anti-human biotin-conjugated IgE
(Southern Biotechnology; 1:2,000 dilution) for 1 h at room tempera-
ture. Again, the plate was washed and incubated with alkaline phos-
phatase-conjugated ExtrAvidin® (Sigma; 1:2,000 dilution) at room
temperature for 1 h. The plate was washed and the substrate, -ni-
trophenyl phosphate (Sigma), was then added. Optical density
(ODyps nm) readings were obtained using a Shell Rainbow Reader
(Tecan) at 30 min and 1 h after the addition of substrate.

Control sera for Singapore subjects were from a set of sera that
showed negative results in ELISA against the allergens tested, where-
as control sera for Malaysian asthmatic subjects were from patients
who had no observable wheals to all the allergens in skin prick tests
(data not shown). The cutoff value for individual allergen ELISA
readouts was based on the mean of all the cutoffs for individual aller-
gens, which were determined using the mean plus two standard
deviations of these control sera against the respective allergen. How-
ever, cutoffs for mite crude extracts (Der p extract and Blo t extract)
were determined independently from individual allergens. Their
cutoffs were determined using the mean plus two standard deviations
of the ELISA readings of control sera to the respective extract.

Statistical Analysis

The ODygs o readings from Singaporean subjects were analyzed
using a Mann-Whitney statistical test (SPSS for Windows, version
10.0.5). Correlation coefficients were calculated using Excel [Micro-
soft® Excel 2002 (10.3506.3501)SP-1].

Results

In this study, we determined the dust mite allergen sen-
sitization profile for four subgroups of subjects: subjects
from Singapore with and without rhinitis, and adults and
children with asthma from Malaysia.
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Fig. 2. Sensitization profile of Singaporean
rhinitis (A) and nonrhinitis (B) subjects 43 69

based on ELISA results. Cutoff = 0.093 for
all allergens.

The sensitization profile of rhinitis subjects to the dust
mite allergens used in this study was as follows: Blo t
extract positive: 91/124 (73%); Blo t 5 positive: 62/124
(50%); Der p extract positive: 61/124 (49%); Der p 1 posi-
tive: 53/124 (43%); Der p 2 positive: 45/124 (36%). The
nonrhinitis subjects’ sensitization profile was as follows:
Blo t extract positive: 60/105 (57%); Blo t 5 positive: 24/
105 (23%); Der p extract positive: 38/105 (36%); Derp 1
positive: 14/105(13%); Der p 2 positive: 17/105 (16%).
There was a significant difference in the levels of allergen-

Mite Allergen Sensitization Profiles in the
Tropics

specific IgE in rhinitis versus nonrhinitis subjects. In fact,
the rhinitis subjects generally had a higher titer of IgE (in-
ferred from the higher OD reading) than nonrhinitis sub-
jects (fig. 1). In addition, a greater number of rhinitis sub-
jects were sensitized to each of the allergens compared to
the nonrhinitis group. In the rhinitis cohort, 81 of 124
(65%) reacted to at least one allergen from Blo t and/or
Der p (Blo t 5/Der p 1/Der p 2), while in the nonrhinitis
subjects, the corresponding figure was 36 of 105 (34%)

(fig. 2).
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Fig. 3. Sensitization profile of adult (A) and
children asthmatics (B) from Malaysia based
on ELISA results. Cutoff = 0.15 for all aller-
gens.

Correlation between the single allergens among rhinitis
subjects was as follows: Der p 1 and Der p 2: r = 0.60; Blo
t5and Derp 1: r=0.64; Blot 5 and Der p 2: r = 0.78.
Correlation for the same parameters for nonrhinitis sub-
jects was as follows: Derp 1 and Derp2: r=0.71;Blot 5
and Derp 1: r=0.51;Blot 5 and Der p 2: r = 0.45.

The results for Malaysian adult asthmatics showed that
39% of these subjects were sensitized to Der p 1, 32% to
Der p 2 and 37% to Blo t 5. The rates of allergen sensitiza-
tion in the asthmatic children from Malaysia were 57% to
Derp 1, 39% to Der p 2 and 90% to Blo t 5 (fig. 3).

Moreover, the correlation between Der p 1 and Der p 2
sensitization was 0.77 for adult asthmatics and 0.94 for
children. There was less correlation between Blo t 5 sensi-
tization and either Derp 1 or Derp 2 (Blot 5 and Derp 1:
0.47 for adults, 0.22 for children; Blo t 5 and Der p 2: 0.41
for adults, 0.27 for children).

Discussion

Our study on Singaporean subjects showed that a high
percentage of the rhinitis patients were sensitized to both
Der p and Blo t mites; these subjects showed sensitivity to
at least one major allergen from Blo t and Der p mites.
Our results also revealed that some nonrhinitis subjects
were also sensitized to house dust mite allergens (fig. 2).
The data suggest that mite sensitization in our general
population is highly prevalent and that allergen sensitiza-
tion does not always lead to clinical symptoms, implying
that the relevance of serum IgE in disease prediction
remains controversial [18-20]. For instance, Burrows et
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al. [20] reported that serum IgE could be predictive of
rhinitis and asthma; in contrast, others [19] have shown
that the experimental asthma phenotype could be inde-
pendent of IL-4 and allergen-specific IgE. Although our
study showed that in general, rhinitis subjects had higher
allergen-specific IgE levels than did nonrhinitis subjects
(fig. 1), allergen-specific IgE in serum is not the only nor
the best indicator for allergic diseases, as suggested by oth-
er investigators [21, 22]. Therefore, diagnosis by a trained
clinician is still highly desirable. However, a patient’s sen-
sitization profile can serves as helpful information in the
diagnosis of allergic rhinitis because the odds of a rhinitis
subject being sensitized to any of the three allergens used
is generally greater than that in a nonrhinitis subject.

The sensitization profile of Malaysian asthmatic
adults, as determined by ELISA, was quite different to
that of children asthmatics, especially with respect to Blo
t 5 sensitization (fig. 3). This observation can probably be
attributed to the age factor. The influence of age on IgE
responsiveness to dust mite allergens has been reported by
Shibasaki et al. [23] and Boulet et al. [24]. Though the
frequency decreased, the prevalence of sensitization to
the three house dust mite allergens remained quite high in
adults. Although this observation is contrary to a report
that sensitization actually increases with age [25], it is in
accordance with the observation by Burrows et al. [20]
that serum IgE levels decline significantly with age among
asthmatics (p < 0.0001). Furthermore, Boulet et al. [24]
also showed that allergen sensitization among older adults
(>46 years old) was much lower than that in the age group
6-15 years. This could probably help to explain our obser-
vation, because the age of the adult asthmatics in our
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study was generally skewed towards middle age rather
than the early twenties.

The sensitization profiles of Malaysian asthmatic chil-
dren observed in this study revealed that sensitization to
Blo t 5 allergen was as high as 90%, and sensitization to
Der p 1 was 57%. The data are in good agreement with
results previously reported by Leung et al. [26]. They
showed that the frequency of positive skin prick test reac-
tivity to Der p extract in older children (age range 12-18
years) in the general population from Kota Kinabalu,
Sabah, Malaysia, was about 60%. The study also indi-
cated that mite allergy was a risk factor for asthma and
rhinitis [26]. Another observation from the present study
worth noting is that the sensitization to Der p 2 was below
50% in both Singaporean and Malaysian subjects. This is
rather surprising, as a previous epidemiological study
indicated that an extremely high number of both Der p
and Blo t mites were found in Singaporean homes [6], and
the levels of Blo t and Der p allergens found in these
homes were very high [27]. This result also shows a dis-
crepancy with other published studies in which it was
reported that about 80% of mite-allergic asthmatic pa-
tients were sensitized to Der p 2 [28-30]. Since those stud-
ies were conducted in temperate and subtropical regions,
the relatively lower prevalence of sensitization to Der p
allergens than Blo t allergens seen in our study is probably
unique for the populations living in the tropics. Further
studies are required to fully address this discrepancy.

Although the individual allergens used in the present
study (Blo t 5, Der p 1, Der p 2) were able to detect a
majority of the house dust mite extract-positive subjects,
there was a subset of subjects who went undetected by
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these three major allergens, indicating that other addi-
tional allergens are needed for a complete-spectrum diag-
nosis of mite allergy. There were also some subjects who
reacted to the individual allergens used but to neither of
the extracts used. This could also be due to an insufficient
amount of allergenic components in the extract. There-
fore, it would be feasible and useful to use a panel of indi-
vidual allergens to replace the use of mite crude extracts
for more precise component-resolved diagnosis of mite
allergy [31]. Such diagnostic reagents are particularly use-
ful for patient-tailored allergen-specific immunotherapy.

In summary, our study confirms the findings of a pre-
vious study [9] that Derp 1, Der p 2 and Blo t 5 are impor-
tant sensitizing allergens among Singaporean and Malay-
sian subjects. In addition, we also showed that the preva-
lence of sensitization to Blot 5, Der p 1 and Der p 2 and
the levels of specific IgE to these allergens were signifi-
cantly higher in subjects with rhinitis than in the sensi-
tized subjects without rhinitis. For the Malaysian asth-
matic subjects, sensitization to these three mite allergens
was much more prevalent in children than in their adult
counterparts. Further studies with a larger panel of sera
from well-defined populations should be performed to
confirm these observations.
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