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Summary

The prevalance of postive speaific 1gl antibodies to house dust mites (Dermazopha-
goides pteronyssinus. [ furinue) was determined by enzyme-linked immunosorbent
assay (ELISAY i 3047 {6170) volunteers of 8345 schoolchildren aged between 7 and
14 yr from two government schools. All of them filled out a guestionnaire concerning
allergic symptloms. Among them, 412 (8- 1) children showed a posilive reaction Lo at
least onc of the two mite allergens, the range varying between 56 and 11-2% according
o the child’s age. Boys had ligher prevalence of positive mile specific IgE than girls
(9-8Y% vs, 6490, P < (301 with the overall male to female ratio 1-5: 1. The prevalence of
bronchial asthma in bovs and wirls was 3-3% and 3-3% respectively. The positive mile
specific gl antibody in children with asthma and allergic rhinitis was 52 ¢103 of 198)
and 28:7% {197 of 673) respectively. The mean levels of mite specific TgE were not
significantly related o the age of ouset and severity ol asthmatic symptoms (£ > 0-1), bt
were significantly different pmong subjects with current and past asthma (P <0-001). 1t
is suggested that the mite-specific Tgl may play a role in the pathogenesis of bronchial
asthma 1n children,
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Introduction

Skin test has been used tradinienally in the gugnosis of
clinical allergic disease. The development of the labora
tory tests for specific [gE has been o great advance lor
studies of [gh-mediated disease. The sandwich tvpe
cnzyme-conjugated immunoassay has been widely used
to deteet specific 1gE as an adjunct or substiture for skin
tests in the routine diagnosis of specific allergens respon-
sible for 1gE-mediated diseases [1,2].

Several authors have reported the prevaience of aller-
gen skin-lest reactivily in various communities [3 7]
Godfrey and Griffiths [3] reported a positive skin-test rale
of 33-7% 1o Dermatophagoides preronvssinus and grass
pollen allergens.

The allergen exposure related to geographical differ-
ences would appear to affect the overall reaction rate. The
house dust mites, . preronyssinus and I3 Jaringe were
identified as the main important causative allergens for
Correspondence: Dr Ren-Bin Tung. Depariment of Pediaines, Veterans
General Hospital. Shih-Paz, Taipen, Turwan, Republic of China.

perennial rhinitis and extrinsic asthma in childhood. in
our previous studies using an enzyme-linked immuno-
sorbent assay (ELISA). as many as 93% of asthmatic
children admitted to our hospital had positive skin tests
and specific 1gE 1o D. preronyssinus and D, furinee [8.9].
The purpose of the study was to determine the prevalence
of diagnosed allergic disease {rom questionnaire data and
to determine the prevalence of specific T¢E to house dust
mites by ELISA.

Materials and methods

The questionnaires were distributed to children of two
compulsory schools in the Taipei area in 1987, Children
between 7 and 12 yr from Shih-Pai elementary schooland
children between 13 and 14 yr from Min-Deh junior high
school were studied. Of a total 8345 children. 5097
(2503 boys and 2594 girls) children were permitted by
their purents to do mite-specific IgE tests in this study.
According to the questionnaire data, we interpreted the
symptoms reported and randomly selected 300 normal
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(non-allergic) children from equally distributed age-group
as a control group. The serum samyple wis obtained {rom
the fingertip of 5097 children, and stored at —207C for
immunological study.

The questionnaire was distributed to the children by
the school nurse. It consisted of questions about allergic
svmptoms, including the occurrence of bronchial asthma,
allergic rhinitis and atopic cczema which were diagnosed
carlier by a physician. In this report asthma was defined as
a history of disease that had been diagnosed by a
physician in the past. Current asthma was defined as a
history of recurrent symptoms more than three times a
yearin the 12 months up to the study and past asthma was
defined as no symptoms in the previous 12 months. The
questionnaire included questions on asthma symptoms
and illnesses, allergic disease, household environmental
exposures, and parents’ history.

Mites extract

D, pteronvssinus and D faringe were purchased from
Allergon (Allergon Inc.. Carthage. LLS AL The extrac-
tion and the purification of the aliergens were performed
according to the method of Nakada ¢7 of. [10]. One gram
of mite was mixed with 00 ml cold phosphate-buffered
satine (PBS: pH 7-4) and stirred for 48 hrut 4°C. Then the
mixture was centrifuged for 1 hr at 12000 rp.m. The
supernatant was filtrated with a 0-43-m Glter membrane
(Millipore Co., Bedford, U5 A} and dialvsed against
cold deionized water for 48 br and then lyvephilized before
use, The protein concentration of Ivaphillized extract was
measured by a protein assay kit {Bio-Rad Lab., Rich-
mond., U.S. A

IgE renzyme linked immunosorbent wesay

According to our previous report [81 the ELISA was used
to study the prevalence of positive specific IgF antibody to
housedustmiteallergen. In brief. mwrotitre plates(Costar,
Cambridge, U.S.A) were coated with approximately
100 ng (50 ply per well of D farinae or I preronyssinus
extract in 01 M sodrunm carbonate buffer (pH 9-6)
overnight at 4°C. The plates were wushed four times with

microlitres of 1:5 diluted sera in aliquots of 0-1% bovine
serum album (BSA) in PBS (BSA-PBS) were added to the
wells and incubated for 16 hr at reom lemperature. After
washes, 50 ul of diluted peroxidase-conjugated. rabbit
anti-human IgE (Dako., Denmark) in (+§% BSA-PBS
were added and incubated at 37°C Jor 3 hr. The plate was
washed and then bound enzyvme-labeiled antibody was
detected by the addition of 30 ul aliguots of 2.2°-
azinodi(3-cthylbenzthiazoline sulphonic acid) (ABTS

Table 1. Number in sampic and responsc rate at cuch age group
in schoolchildren

No. receiving No. attending

gquestionnaire for ELISA

Age
(vr) Male Female Male Female

7 547 568 336 307

b 561 503 339 327

k) 334 512 341 319
i 521 306 347 4031
11 493 490 281 299
I2 499 429 33 262
k3 540 522 22 349
t4 578 542 206 330
Total 4273 4072 2302 2503

(5865} {(63-7%)

Meun (61

68 mg/ 100 ml in 01 N citrate buffer, pH 4-2) containing
0-02% H-0; for 30 min. The absorbance at 414 nm was
read with a Multiskan spectrophotometer (Flow Lab,
Renfrewshire. U.K.). Fach assay was carried out in
triplicate. The positive mite-specific [gE in allergic child-
ren was compared with that in the normal controls.

Statistical methods

The prevalence of allergic discase and positive rate of
mite-specific Igk antibody was analysed by age and sex.
Chi-square tests were used 1o determine statistical sig-
nificance between categories. The Scheffe method was
performed in the analysis of the relationship between
mite-specific IgE levels and frequences of the wheezing,
age of onset of syndromes and status of asthma {current
or pasi).

Results

A total of 5097 of 8345 children (61-1°%) agreed to have
mite-specific Igh levels measured (Table 1) An estima-
tion of the normal upper limits (the mean value plus two
standard deviations) from 500 non-allergic children with
the ELISA was 0-27 (0- 188+ 0-041) for D. pteronyssinus
and 026 (0-177+0-039) for D. farirae, and any value
beyond these limits was regarded as a positive ELISA.
According to this standard. the D, preronyssinus- and
D farinae-specific IgE among non-allergic schoolchild-
ren within the normal limits were 97-5% and 97-4%,.
respectively. The average prevalence of positive ELISA in
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Table 2. The positive rate of mite-specific IgE antibody in 5097 schoolchildren

No. of positive ELISA (%)

No. of
tests performed Dp+Df Dp Df Total

Age

(yr) Male Female Male Female Male Female Male Female Male Female

7 336 307 13 5 10 3 4 1 27 9
(2-8) (2:0) (0-8) (56)

8 339 327 7 8 12 6 3 4 22 18
(23 27 (1-0) (6:0)

9 341 319 19 4 10 11 10 7 39 22
(3-3) (32) (2-6) 92

10 347 401 10 5 15 9 17 11 42 - 25
(2-0) (3-2) 37 9-:0)

11 281 299 10 5 10 8 15 17 35 30
(2-6) 31 (5°5) 11-2)

12 331 262 12 7 1 0 18 8 31 15
3-2) o1 (7-6) 7-8)

13 322 349 9 9 18 10 9 5 36 24
27 “42) @1 @9

14 206 330 3 10 4 5 7 8 14 23
(2-4) (-7 (2-8) (69)

Total (%) 2503 2594 83 53 80 52 83 61 246 166

(33 (0 32 (20 33 29 ©9-8) (64)
Mean (%) 27 (2:6) (2-8) 8-1)

Dp, D. pteronyssinus; Df, D. farinae.

Table 3. Prevalence of bronchial asthma, allergic rhinitis and
eczema in schoolchildren

Percentage prevalence (children with
disease/children surveyed)

Disease Male Female Both
Bronchial asthma 53 33 43
(226/4273) (133/4072) (359/8345)
Allergic rhinitis 116 7-1 9-4
(497/4273) (291/4072) (788/8345)
Eczema 6-0 60 60
(256/4273) (245/4074) (501/8345)

the whole group was 8-1%, the range varying between 5-6
and 11-2% according to the child’s age (Table 2). The
prevalence of positive mite-specific IgE in boys was higher
than in girls (9-8 vs. 6-4; P <0-01), with the overall male to
female ratio being 1-5:1 (Table 2).

Analysis of schoolchildren with allergic disease, ac-
cording to the questionnaires, showed that the prevalence
rates of allergic disease in schoolchildren were 4:3% for
asthma, 9-4% for allergic rhinitis and 6-0% for eczema
(Table 3). The boys had a higher prevalence of asthma
(5:3% vs. 3-3%) and allergic rhinitis (11-6% vs. 7-1%)
than the girls (Table 3). Among those children with
allergic disease, specific IgE antibody levels against house
dust mite were assayed in 198 children with asthma,
673 with allergic rhinitis and 428 with eczema.

The allergic symptoms and positive mite-specific IgE
are shown in Tables 4, 5 and 6. The positive specific IgE
antibody to mite in children with bronchial asthma was
found to be 52% (103/198), and in children with allergic
rhinitis and eczema was 28:7% (193/673) and 16:8%
(72/428), respectively.

The relationships between mean levels of mite-specific
IgE and the frequency and age of onset of clinical
symptoms of asthma are shown in Figs 1 and 2. Mean
levels of IgE were not significantly related to either the
number of episodes of wheezing per year or to the age of
onset of symptoms (P> 0-1).
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Table 4. The positive rate of specific IgE antibody to D.
pteronyssinus and/or D. farinae in 198 asthmatic children

Table 6. The positive rate of specific IgE antibody to D.
pteronyssinus and/or D. farinae in 428 children with eczema

Percentage rate
(no. positive/no. tested)

Percentage rate
(no. positive/no. tested)

Allergen Male Female Total Allergen Male Female Total
D. pteronyssinus + 27-0 30-6 283 D. pteronyssinus + 7-4 47 61
D. farinae (34/126) (22/72) (56/198) D. farinae (16/217) (10/211) (26/428)
D. pteronyssinus 11-1 11-1 11-1 D. pteronyssinus 6-0 62 6-0
(14/126) (8/72) (22/198) (13/217) (13/211) (26/428)
D. farinae 11-1 87 12-6 D. farinae 6-0 33 4-7
(14/126) (11/72) (25/198) (13/217) /211 (20/428)
Total 49-2 56-9 52-0 Total 19-4 14-2 16-8
(62/126) 41/72) (103/198) (42/217) (30/211) (72/428)
Table 5. The positive rate of specific IgE antibody to D. 06 T

pteronyssinus andfor D. farinae in 673 children with allergic
rhinitis

Percentage rate
(no. positive/no. tested)

Allergen Male Female Total

D. pteronyssinus + 12-6 10-4 11-7
D. farinae (52/414) (27/259) (79/673)

D. pteronyssinus 82 9-7 8-8
(34/414) (25/259) (59/673)

D. farinae 65 10-8 8-2
(27/414) (28/259) (55/673)

Total 273 309 28-7
(113/414) (80/259) (193/673)

Preliminary data obtained from subjects with current
and past asthma showed that the mean levels of specific
IgE to D. pteronyssinus and D. farinae were significant
different in these two categories (Fig. 3).

Discussion

House dust mite allergens are the main aetiological agents
of asthma in children in Taiwan [8,9]. Skin tests and in-
vitro specific IgE tests are two major approaches for
diagnosis of the specific allergens responsible for IgE-
mediated diseases. We reported a good correlation

Optical density at 414 nm

>10 5-10 <5

(n=38) (n=39) (n=121)
Episodes of wheezing (number/yr)

Fig. 1. Mean level of mite-specific IgE antibody in children with
different frequencies of asthma. (3@) D. pteronyssinus and (@)
D. farinae.

between skin test and ELISA in the detection of the
specific IgE antibody to mite [8]. We therefore used the
ELISA to measure specific IgE antibody to mite allergen
and to determine the prevalence of mite allergy in
schoolchildren. ’

The overall positive rate of mite-specific IgE in the
population of schoolchildren in our series was 8:1%. The
previous studies have shown the prevalence of positive
skin tests in various normal populations to range between
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Fig. 2. Mean levels of mite-specific IgE antibody in children with
different ages of the onset of asthma symptoms. (O) D.
pteronyssinus and (&) D. farinae.

06 P<0-001
N —

P<0-001
|

05

Optical density at 414 nm

D¢

Fig. 3. Mean levels of mite-specific IgE antibody in current
(n=280; O) and past (n=198; &) asthma.

9 and 50% [3-7,10]. The differences in the methods of
study, the age of the population, the types of allergens and
criteria of positive reaction may cause a difference in the
prevalence rate [11-13]. Genetic factors and environ-
mental effects also caused IgE variation [14].

A previous questionnaire study showed an increase in
the prevalence of asthma from 1-30% in 1974 to 5-07% in
1985 in schoolchildren of the Taipei area [15]. In this
report it was estimated that 4-:3% of the children had a

physician’s diagnosis of current asthma. Asthma was
reported more frequently in boys than in girls. It is
believed that asthma has increased in frequency over the
past 10 years.

Skin-test reactivity has been shown to correlate well
with total IgE and specific serum IgE levels [16,17]. Age
has been shown to affect the immediate hypersensitivity
reaction, peak reactivity occurring in subjects aged
between 12 and 24 yr [18]. In this study of children aged
between 7 and 14 yr, the proportion with abnormal levels
of mite-specific IgE ranged between 5-6 and 11-2%. In
children with allergic diseases there was a high percentage
of positive specific IgE antibody to mite with the highest
rate in cases of bronchial asthma. Since house dust mite
was a dominant agent it was suggested that the exposure
to house dust mite allergen may play a role in the
development of allergic reaction, especially in bronchial
asthma. ‘

Studies have shown that male subjects have more
significant skin test reactivity than female subjects [18-20].
Similar findings were obtained in our study in which boys
had a higher prevalence of positive mite-specific IgE than
girls. .

Our survey revealed that the prevalence of allergic
rhinitis was 9-4% and that of eczema dermatitis 6:0%. In
other series, they were 8-12% and 2-15%, respectively
[20-23].

The age of onset may not predict the course of
childhood asthma, while the frequency of wheezing may
be a more useful predictor [24]. In our study, mean levels
of mite-specific IgE were not significantly related to the
age of onset of asthma or to the frequency of attacks of
wheezing, but significant differences occurred in subjects
according to whether they had a current or past history of
asthma. It is suggested that the mite-specific IgE may play
a role in the pathogenesis of bronchial asthma in relation
to natural history of asthma.

Acknowledgments

This work was supported by a research grant from the
Veterans General Hospital and the Tsing-Hua University
VGH TH-76-017-1.

References

1 The American Academy of Allergy and Immunology:
Practice Standard Committee. Skin testing and radio-
allergosorbent testing (RAST) for diagnosis of specific
allergens responsible for IgE-mediated diseases. J Allergy
Clin Immunol 1983; 72:515-17.

2 Perelmutter L, Emanuel I. Assessment of in vitro IgE testing
to diagnose allergic disease. Ann Allergy 1985; 55:762-6.



38

R.-B. Tang et al.

11

12

Godfrey RC, Griffiths M. The prevalence of immediate
positive skin tests to Dermatophagoides pteronyssinus and
grass pollen in schoolchildren. Clin Allergy 1976; 6:79-82.
Brown WB, Halonen MJ, Kaltenborn WT, Barbee RA. The
relationship of respiratory allergy, skin test reactivity, and
serum IgE in a community population sample. J Allergy Clin
Immunol 1979; 63:328-35.

Barbee RA, Lebowitz MD, Thompson HC, Burrows B.
Immediate skin-test reactivity in a general population
sample. Ann Intern Med 1976; 84:129-33.

Woolcock AJ, Colman MH, Jones MW. Atopy and bron-
chial reactivity in Australian and Melanesian populations.
Clin Allergy 1978; 8:155-64.

Barbee RA, Kaltenborn W, Lebowitz MD, Burrows B.
Longitudinal changes in allergen skin test reactivity in a
community population sample. J Allergy Clin Immunol
1987; 79:16-24.

Tsai LC, Tang RB, Hung MW, Chen HM, Hwang LA.
Correlation between serum IgE and specific IgE antibody
titer to house dust mite in children with asthma. J Asthma
1988; 5:7-13.

Tang RB, Chang HN, Lin FM, Chang YF, Chou NS, Lin
CY. Serum IgE, Skin and radioallergosorbent tests for
house dust and mites in asthmatic children. J Asthma 1986;
23:245-9. :

Nakada S, Ito K, Urata C, et al. Allergenicity and im-
munogenicity of house-dust mite (Dermatophagoids farinae)
antigens treated with glutaraldehyde. Ann Allergy 1985;
54:437-41.

Berg TLO, Johansson SGO. Allergy diagnosis with the
radioallergosorbent test. J Allergy Clin Immunol 1974;
54:209-21.

Berg TLO, Johansson SGO. In vitro diagnosis of atopic
allergy. The value of repeated testing using several batches of
the allergen extract. Int Arch Allergy Appl Immunol 1976;
51: 471-81.

Petersson G, Dreborg S, Incestad R. Clinical history, skin
prick test and RAST in the diagnosis of birch and timothy
pollinosis. Allergy 1986; 41:398-407.

15

16

17

18

19

20

21

22

23

24

Berciano FA, Crespo M, Bao CG, Alvarez FV. Serum levels
of total IgE in non-allergic children. Allergy 1987,
42:276-83.

Hsich KH, Shen JJ. Prevalence of childhood asthma in
Taipei Taiwan, and Asian pacific countries. J Asthma 1988;
25:73-82.

Norman PS, Lichtenstein LM, Ishizaka K. Diagnostic tests
in ragweed hay fever. J Allergy Clin Immunol 1973; 52:
210-24.

Pascual HC, Reddy PM, Nagaya H, et al. Agreement
between radioallergosorbent test and skin test. Ann Allergy
1977; 39:325-17.

Gergen PJ, Turkeltaub PC, Kovar MG. The prevalence of
allergic skin test reactivity to eight common aeroallergens in
the U.S. population: results from the second National
Health and Nutrition Examination Survey. J Allergy Clin
Immunol 1987; 80:669-79.

Haahtela TMK, Bjorksten F, Heiskala M, er al. Skin prick
test reactivity to common allergens in Finnish adolescents.
Allergy 1980; 35:425-31.

Haahtela TMK. The prevalence of allergic conditions and
immediate skin test reactions among Finnish adolescents.
Clin Allergy 1979; 9:53-60.

Skarpaas JK, Gulsvik A. Prevalence of bronchial asthma
and respiratory symptoms in schoolchildren in Oslo. Allergy
198S5; 40:295-9.

Broder K, Higgin MW, Mathews KP, Keeler JB. Epi-
demiology of asthma and allergic rhinitis in total com-
munity, Tecumseh, Michigan. J Allergy Clin Immunol 1974;
53:127-38.

Hattevig G, Kjellman B, Bjorksten B, Johansson SGO. The
prevalence of allergy and IgE antibodies to inhalant aller-
gens in Swedish school children. Acta Paediatr Scand 1987;
76:349-55.

Burrows S. The natural history of asthma. J Allergy Clin
Immunol 1987; 80:373-7.



Copyright of Clinical & Experimental Allergy is the property of Blackwell Publishing
Limited and its content may not be copied or emailed to multiple sites or posted to a
listserv without the copyright holder's express written permission. However, users may
print, download, or email articles for individual use.



