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Specific IgE against the house dust mite
Suidasia pontifica as a risk factor for asthma
and allergies in the tropics
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Background. Suidasia pontifica (Sp) mites are medically significant because of their ability
to produce potent allergens causing serious diseases like allergic asthma, dermatitis and
rhinitis. Its clinical relevance in the Filipino population has never been characterized.
Methods. The immunoglobulin E-binding activity of allergens from the house dust mite
(HDM) Sp was determined in 258 allergic cases and 379 non-atopic Filipino subjects using
enzyme-linked immunosorbent assay (ELISA). Correlation between Sp-specific IgE and
total IgE concentration was determined. Likewise, multiple regression analysis was used to
determine the effect of Sp-specific IgE to the total IgE concentration of allergic patients.
Results. Sensitization to Sp allergens was demonstrated in 39% (100/258) of Filipino
allergic cases tested. A significant correlation was observed between total IgE and Sp-specific
IgE level among allergic patients (p = 0.038). In addition, an increase in Sp-specific IgE is
expected to increase the total IgE concentration as well (p = 0.000). Sp-specific IgE is
demonstrated as an independent risk factor for the development of allergic diseases (OR = 3.12,
CI = 2.16–5.41).
Conclusion. The results obtained in this study suggest that the HDM species Sp is an
important source of allergens that trigger sensitization in various allergic cases. Thus, the
incorporation of Sp allergens in the panel of diagnostic allergens for HDM allergy and allergic
rhinitis is highly recommended.
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INTRODUCTION
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Allergic diseases such as asthma, rhinitis, and
dermatitis have become a major worldwide
epidemic problem with increasing prevalence for
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the last 20–30 years and affecting 10–40% of
the world population [1–4]. Allergy is a
hypersensitivity reaction of the immune system
to commonly inhaled proteins called allergens
characterized by the production of elevated
levels of allergen-specific immunoglobulin E
(IgE) [5–6]. Although allergen sources are very
diverse, 60–90% of allergies are triggered by
allergens from house dust mites (HDMs) [7].
Exposure to HDM allergens is a risk factor in
the development of asthma, and it may
exacerbate allergic symptoms [8]. More than 90%
of children with asthma develop specific IgE
sensitization against allergens from HDM [9–
11]. The HDM species Dermatophagoides
farinae (Df), Dermtophagoides pteronyssinus
(Dp), and Blomia tropicalis (Bt) are the most
clinically important species in tropical and
subtropical regions [12–13]. In the Philippines,
approximately 80–90% of the Filipinos are
sensitized to these HDM species [14]. Although
HDM species Bt, Df, and Dp are important
sources of allergens among Filipino allergic
patients, an acarofauna study suggests that
other HDM species are found in dust samples
in houses of allergic patients in Metro Manila
[15].
Suidasia pontifica (Sp) mites are considered to
have medical significance because of their ability
to produce potent allergens causing serious
diseases like allergic asthma, dermatitis and
rhinitis. Suidasia pontifica mites occur mainly
in hot climates and are representatives of the
acarofauna of tropical countries [16]. An
important degree of cross-reactivity has also
been established between Sp and other common
HDM species. Although the allergenicity of Sp
has been well studied in other populations, its
clinical relevance in the Filipino population has
never been characterized.

EXPERIMENTAL
Study design and subjects. The study made use
of case-control study design, employing 258
allergic cases and 380 nonallergic controls.
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Subjects were recruited from the University of
Santo Tomas Hospital (USTH) and clinics from
the provinces, as approved by the University
of Santo Thomas Hospital Institutional Review
Board. Informed consents and assents were
obtained from the patients as indicated in the
protocol.
Clinical protocol and phenotyping. Five (5)
milliliters of blood was extracted by venipuncture
from qualified subjects. Blood serum samples
were isolated by centrifugation at 10,000 rpm
for 10 min. Total serum IgE and HDM-specific
IgE concentration were determined using
enzyme-linked immunosorbent assay (ELISA).
IgE concentration was expressed as IU/mL and
was log transformed to obtain normality.
Total IgE enzyme-linked immunosorbent
assay. Enzyme-linked immunosorbent assay was
used to determine the total IgE concentrations
of the allergic cases and non-allergic controls.
Briefly, 10 g/mL of unlabelled anti-human IgE
(Pharmingen, CA, USA) were coated onto ELISA
plates (Greiner Bio-One, Germany) overnight at
4°C using 50 L of 0.1 M NaHCO3, pH 8.3. Plates
were blocked with 1% BSA (Sigma-Aldrich, Saint
Louis, MO, USA) in Phosphate Buffered Saline
with 0.05% Tween 20 (PBS-T) for 1 h at room
temperature. ELISA plates were incubated
overnight with 5 diluted human sera, then for
1 h at room temperature with biotinylated antihuman IgE (Pharmingen, CA, USA) diluted
1000 in blocking buffer. Plates were incubated
with 2000 dilution of ExtrAvidin-Alkaline
phosphatase conjugate (Sigma-Aldrich, Saint
Louis, MO, USA) for 1 h. Finally, colorimetric
reaction was performed using p-nitrophenyl
phosphate (Sigma-Aldrich, Saint Louis, MO,
USA). Absorbance was read at 405 nm on ELISA
plate reader (BioTek Instruments Inc, USA).
House dust mite-specific IgE enzyme-linked
immunosorbent assay. Enzyme-linked
immunosorbent assay (ELISA) was used to
evaluate the profile of sensitization of Filipino

Specific IgE against the house dust mite

allergic subjects to aqueous Sp extract. Fifty (50)
microliter of the aqueous extracts diluted to a
final concentration of 10 mg/mL using 0.1 M
NaHCO3 (Sigma-Aldrich, Saint Louis, MO, USA)
was coated onto ELISA plates (Corning Costar
Inc., NY, USA) overnight at 4°C. Plates were
blocked with 1% BSA (Sigma-Aldrich, Saint
Louis, MO, USA) in Phosphate buffered saline
–0.05% Tween 20 (PBST) for 1 h at room
temperature. ELISA plates were incubated
overnight at 4°C with human sera diluted five
times in blocking buffer followed by 1-h
incubation with biotinylated antihuman IgE
(Pharmingen, CA, USA) diluted 1000 in
blocking buffer. Plates were then incubated with
2000 dilution of ExtrAvidin-Alkaline
Phosphatase conjugate (Sigma-Aldrich, Saint
Louis, MO, USA) for 1 h. Finally, colorimetric
reaction was performed using p-nitrophenyl
phosphate (Sigma-Aldrich, Saint Louis, MO,
USA). Plates were washed with 200 L of PBST
per well for every addition of reagent.

Absorbance at 405 nm was determined using
the Bio-Tek ELX800 ELISA reader (Tecan,
Austria).
Statistical analysis. Data were analyzed using
statistical packages, SPSS v.16, Graphpad Prism
6, and MS Excel. Statistical analyses consisted
of determinations of mean specific IgE levels,
mean and standard deviations of mite allergen
concentrations, group comparisons made by
using contingency tables, Chi Square analysis,
unpaired two-tailed Student’s t-test, and Pearson
correlation test. Categorical data regression
analysis and odds ratios (OR) of allergic diseases
according to HDM allergen level and allergen
sensitization were estimated by the MantelHaenszel statistic. Statistical significance was
set at p-value <0.05.

RESULTS
A total of 637 allergic and non-atopic subjects
whose were included in the study (Table 1). The
age distribution in both groups ranged between

Table 1. Demographic Profile of Allergic Cases and Non-atopic Controls
Allergic Cases
(n = 258)
Age
Gender
Location

Type of Allergy

Pets
Sleeping in AC Rooms5
1
5

2

1–18 years old
19 and above
Male
Female
Urban
Rural
1
AA
2
AR
3
AD
AA and AR
AA and AD
AR and AD
AA, AR and AD
Yes
No
Yes
No
3

225 (87%)
33 (12%)
119 (46%)
139 (54%)
245 (95%)
13 (5%)
85(33%)
64 (25%)
13 (5%)
44 (17%)
25 (10%)
14 (5%)
13 (5%)
55 (21%)
203 (79%)
52 (20%)
206 (80%)

Non-atopic
Controls
(n = 379)
319 (84%)
60 (16%)
152 (40%)
227(60%)
372 (98%)
7 (2%)

NA4

114 (30%)
265 (70%)
127 (34%)
252 (66%)

4

AA, allergic asthma; AR, allergic rhinitis; AD, atopic dermatitis; NA, not applicable;
sleeping in air- conditioned rooms

3

3–

Total IgE Concentration of Allergic Cases
and Non-allergic Controls
(p <0.0001)

Log IgE Concentration (IU/mL)

Log IgE Concentration (IU/mL)
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Figure1. Total IgE and Sp-specific IgE levels of 258 allergic cases and 379 non-atopic controls

Total IgE Conc. (IU/mL) of Different Allergic Groups and Non-allergic Controls

Specific IgE Conc. (IU/mL) of Different Allergic Groups and Non-allergic Controls
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AA, allergic asthma; AR, allergic rhinitis; AD, atopic dermatitis
AA with AR cases, allergic asthma with allergic rhinitis
AA with AD cases, allergic asthma with atopic dermatitis
AA with AR, AD cases, allergic asthma with allergic rhinitis and atopic dermatitis
AR with AD cases, allergic rhinitis with atopic dermatitis

Figure 2. Total IgE and Sp-specific IgE levels among different allergic groups and non-allergic controls

3 and 46 years old. The mean age in non-atopic
controls (12.65.8 years) is slightly higher than
in allergic cases (11.85.0 years). Majority of the
cases have asthma concurrent with other
diseases like rhinitis and atopic dermatitis.
Thirty-nine (39) percent (100/258) of the allergic
cases exhibited positive reaction with allergens
from Sp aqueous extracts using a cut-off value
of 20.68, corresponding to mean+1SD of the IgE
levels of non-atopic controls. Cases with atopic
dermatitis only demonstrated the highest
positive reaction, 54% (7/13), followed by cases
with allergic asthma only, 40% (32/81), and
allergic rhinitis only, 38% (23/61). Unpaired ttest showed a significant difference in the total
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and Sp allergen-specific IgE concentration of
allergic cases and non-atopic controls tested
(Fig. 1). However, there is no significant
difference between the total and Sp allergenspecific IgE concentration among different
allergic groups (Fig. 2).
Correlation between total IgE and Sp-specific
IgE concentration was significant regardless of
their allergic disease. Furthermore, a significant
correlation between the total IgE and Sp-specific
igE concentration was observed among cases
with allergic rhinitis only. Production of Spspecific IgE is an independent risk factor for the
development of allergic diseases (OR = 3.12,
CI = 2.16-5.41) (Table 2).

Specific IgE against the house dust mite

Table 2. Correlation Between Total IgE level and Sp-specific IgE Levels and Regression
Analysis of 379 Non-Atopic Control Subjects versus 258 Allergic Cases
Correlation
All Cases
AA only
AR only
AD only
AA and AR
AA and AD
AR and AD
AA, AR, and AD

Total IgE vs.
HDM- specific
IgE

a

b

a

b

p-value

Odds Ratio (95%CI)

S

0.207
0.165
0.312
–0.143
0.215
0.327
0.311
0.151

S

0.001
NS
0.142
s
0.014
NS
0.641
NS
0.162
NS
0.111
NS
0.278
NS
0.623

s

3.12 (2.16–5.41)
S
3.21 (1.91–5.41)
S
3.19 (1.79–5.70)
S
5.74 (1.87–17.65)
NS
1.85 (.902–3.78)
S
6.22 (2.71–14.38)
NS
2.73 (.887–8.43)
NS
3.08 (.975–9.71)
ns

Pearson correlation test; Mantel-Haenszel Statistic; Significant, p <0.05; Not significant, p >0.05

Table 3. Regression Analysis of the Total IgE Concentration and Sp-specific
IgE Concentration of Allergic Cases and Non-allergic Controls
Dependent Variable:
TOTAL IgE CONC.
All allergic cases, regardless of atopy status
Intercept
Sp-specific IgE
1
AA cases only
Intercept
Sp-specific IgE
2
AR cases only
Intercept
Sp-specific IgE
3
AD cases only
Intercept
Sp-specific IgE
4
AA with AR cases
Intercept
Sp-specific IgE
5
AA with AD cases
Intercept
Sp-specific IgE
6
AA with AR, AD cases
Intercept
Sp-specific IgE
7
AR with AD cases
Intercept
Sp-specific IgE
1

2

3

Parameter
Estimate

Standard
Error

Test Stat

p-value

.334
.276

.022
.043

15.243
6.384

.000
.000

.135
.199

.020
.043

6.885
4.643

.000
.000

.105
.168

.018
.040

5.804
4.139

.000
.000

.019
.080

.010
.023

1.894
3.445

.059
.001

.092
.066

.016
.039

5.633
1.700

.000
.090

.034
.146

.013
.030

2.598
4.919

.010
.000

.025
.048

.010
.024

2.492
2.014

.013
.045

.028
.045

.010
.025

2.702
1.821

.007
.069

4

AA, allergic asthma; AR, allergic rhinitis; AD, atopic dermatitis; AA with AR cases, allergic asthma with allergic
5
6
rhinitis; AA with AD cases, allergic asthma with atopic dermatitis; AA with AR, AD cases, allergic asthma with
7
allergic rhinitis and atopic dermatitis; AR with AD cases, allergic rhinitis with atopic dermatitis
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Table 4. Logistic Regression Analysis of Independent Variables on the
Total IgE Concentration of Allergic Cases and Non-allergic Controls
Dependent Variable: Total
IgE Concentration
1
Age
2
Gender
3
Pets
Air-conditioned rooms4
1

Coefficient
–0.322
0.223
–0.418
–0.636
2

p-value
0.178
0.180
0.030
0.001

3

Age: 1–18 y/o = 1; >18 y/o = 0; Gender: Male = 1; Female = 0; Pets: with pets = 1;
4
without pets = 0; Air-conditioned rooms: in air-conditioned rooms = 1;
not in air-conditioned rooms = 0

An increase in Sp-specific IgE is expected to
increase the total IgE concentration as shown
in a regression analysis (Table 3). Moreover, the
p values of the cases, except those of AA with
AR and AR with AD are all less than 5%, which
means that Sp-specific IgE has significant
contribution in explaining the variability in the
total IgE concentration. The coefficient of
estimate of Sp-specific IgE is the largest for all
allergic cases, regardless of their atopy status
and those AA cases only second. The
coefficient of estimate for all allergic cases is
0.276, which means that for a 1-unit increase in
Sp-specific IgE concentration, it is expected that
there is an approximately 0.276 increase in total
IgE concentration, regardless of the atopy
status. Further analysis also showed that for a
1-unit increase in Sp-specific IgE concentration,
it is expected that there is an approximate 0.199
increase in the total IgE concentration of cases
with allergic asthma (Table 3).
Regression analysis using total IgE
concentration as dependent variable compared
with independent variables such as age, gender,
presence of pets and living in AC rooms showed
that at least one of the independent variables
contribute to the total IgE concentration
(p = 0.0002). Subjects without pets at home are
65% less likely to have increased total IgE
concentration than those who have pets.
Likewise, subjects who are in air conditioned
environment most of the time are 53% less likely
to have increased total IgE concentration than
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Standard
Error
0.239
0.166
0.192
0.192

those who are not in air-conditioned
environment (Table 4).

DISCUSSION
Allergic diseases such as allergic asthma, allergic
rhinitis, and atopic dermatitis caused by
sensitization to allergens from mites are a
problem throughout the world [11, 17, 18]. House
dust mites have been well recognized to play an
important role in the pathogenesis of allergic
diseases [19–21]. Several studies confirmed that
HDM sensitization is a major risk factor for these
allergic diseases especially in asthma [22, 23].
Common HDM implicated in allergic diseases,
such as Bt, Df, and Dp), are considered
ubiquitous in every household especially in the
tropics such as the Philippines. Another
predominant species found in tropical and
subtropical regions is Sp, belonging to the
superfamily Acaroidea. They are found common
in nests of vertebrates and insects and in stored
food products [24]. Various studies indicating
the allergenic role of Suidasia spp. has been
suggested. In Venezuela, it has been implicated
in cases of anaphylaxis after ingestion of wheat
contaminated mites [25]. In Cartagena, a high
percentage of the asthmatic patients evaluated
were sensitized to this mite species, indicating
the clinical relevance of Suidasia spp. in allergic
asthma. Moreover, an important degree of crossreactivity was established between Sp, Bt, and
Df, which are other common sources of allergens
implicated in allergic diseases [24]. In one study,
more than 70% of suspected patients with
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allergic rhinitis demonstrated positive reaction
when tested to Sp extracts, indicating the
significant role of Sp allergens in the
pathogenesis of allergic rhinitis [26]. Locally, an
acarofauna survey revealed that Bt, Dp, Df, and
Sp are the most predominant mite species in the
dust samples collected from houses of allergic
patients in Metro Manila [14].

Dp, and Df are main sensitizing HDM among
allergic Filipinos [27]. However, this study has
contributed to the demonstration of the clinical
role of allergens from Sp in the development of
asthma and other allergic diseases in Filipino
population, where Sp in the household is
considered endemic.
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