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Allergic sensitisation to common environmental
allergens in advlt asthmatics in Hong Kong

R Leung, CWK Lam, A Ho, JKW Chan, D Choy, CKW Lai

The relationship between immediate skin reactivity to common allergens and adult asthma is not well
defined. We retrospectively evaluated the profile of allergen sensitisation to common environmental
allergens in 666 adult asthma patients at an asthma clinic in a teaching hospital in Hong Kong. Four
hundred and seventy-one asthmatics (70.7 %) were atopic; there were more males than females, although
the difference did not reach statistical significance. The skin test positivity rate decreased significantly
with age so that asthmatics aged 35 years and older were four to six times less likely to be atopic and eight
to 12 times less likely to be allergic to Dermatophagoides pteronyssinus, compared with young asthmatics
aged 15 to 24 years (P<(.001). Inhalant allergy was more common than food allergy and of the inhalants,
indoor allergens, including house dust mite and cockroach were more important than outdoor allergens.
The allergens most frequently associated with positive skin tests were D. pferonyssinus (62.2%), D. farinae
(60.0%), cockroach (40.7%), cat dander (24.0%}, and royal jelly (16.8%). In conclusion, allergen
sensitisation is common in adult asthmatics in Hong Kong, and allergen avoidance should be included as
part of the preventive strategies for controlling the disease in the community.
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Introduction

The tendency to form specific IgE antibodies against
environmental allergens is genetically determined and
up to 40% of the population have this genetic predispo-
sition and are said to be atopic. The prevalence of skin
test reactivity in any population depends on the age and
sex of subjects, and geographical variations in allergen
load and sensitivity. Allergic sensitisation to common
environmental allergens is closely linked to asthma and
has been associated with asthma prevalence' and bron-
chial hyperresponsiveness.? Recent epidemiological stud-
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ies suggest that sensitisation to allergens from indoor
rather than outdoor sources is important in asthma
pathogenesis and correlates with the degree of bronchial
hyperresponsiveness.’ In particular, allergies to house dust
mite and cats have been associated with the develop-
ment,*’ exacerbation,® and the severity of asthma symp-
toms in children.’

In a recent longitudinal study of 981 subjects from
infancy to four years, sensitisation to both Alternaria
and Cladosporium species was significantly associ-
ated with the development of asthma, rhinitis, and ec-
zema.® On the other hand, allergy to grass pollen is not
a significant factor in asthma exacerbations in chil-
dren.”® Most of the available data on the relationship
between allergen sensitisation and asthma is derived
from populations of Caucasian children, but there is
only scanty information on immediate skin reactivity
in Asian adult asthmatics. This paper aims to retro-
spectively review the atopic profile of adult asthmat-
ics presenting to an asthma clinic in a teaching hospital
in Hong Kong.
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Methods and materials

From January 1995 to June 1996, a total of 666 con-
secutive skin prick tests were performed on adult asth-
matics (aged =15 years) at the asthma clinic of the
Department of Medicine, Prince of Wales Hospital,
Hong Kong. These subjects had been either newly di-
agnosed with asthma by the clinic or had been recently
admitted to the hospital for acute exacerbation of
asthma that had not previously been treated at our hos-
pital.

Skin prick tests were performed according to Pepys’
methods'' using normal saline and histamine (10 mg/
mL) as negative and positive controls, respectively. If
a reaction occurred within |5 minutes, the transverse
and vertical diameter of the wheal were measured and

mean values recorded. Wheals of 3 mm or greater were
regarded as positive in the absence of a reaction to
normal saline and subjects with one or more positive
reactions were considered atopic. Allergens and lan-
cets {1 mm) used to perform the skin tests were ob-
tained from Hollister-Stiers (Spokane, Wa, US).
Cockroach extract was a mixture of American, Ger-
man, and Oriental spp. Grass pollen extract was a mix-
ture of prevalent grasses in areas of temperate climate
(Kentucky Blue, Orchard, Redtop, Timothy, Sweet
Vernal, Meadow Fescue, Perennial Rye). Royal jelly
extract was directly obtained from a manufacturer of
royal jelly supplements {Beijing Dietetic Preparation
Manufactory, Beijing, China). The extraction of
elutable latex proteins from latex gloves was performed
according to the protocol devised by Turjanmaa et al,'?
which involves cutting 1 gm of glove into small pieces

Table 1. Skin test reactivity to common environmental allergens in adult asthmatics in Hong Kong

Men

Women

Age (y)
Inhalant allergens

D. pteronyssinus
D. farinae
Cockroach
Cat dander
Dog hair
Penicillium
Cladosporium
Aspergillus
Alternaria
Bermuda grass
Grass pollen

Food allergens
Egg yolk
Egg white
Shellfish
Fish
Peanut
Cow’s milk

Other allergens
Royal jelly

Latex

Atopy (=1 positive skin test)

Prevalence (95% CI) Mean size of reaction
(n=666) in mm (SD)
45

35

302+ 18.0

(% with response)

62.2(58.5, 65.9) 7.2(3.3)
60.0 (56.3, 63.7) 6.4 (2.9)
40.7 (36.3, 45.1) 4.0(1.4)
24.0(20.7,27.3) 4.5(2.1)
154 (12.6, 18.2) 3.5(0.8)
13.2(10.0, 16.4) 3.4 (0.6)
10.7 (7.8, 13.6 3.2 (0.6)
7.6(3.6,11.6) 3.3 (0.9)
7.5(4.9,10.1) 3.3(0.6)
9.0(6.2,11.8) 3.4 (0.7)
6.5(2.8, 10.2) 3.6 (0.9)
12.5 (9.2, 15.8) 3.2(0.5)
7.7 (5.1, 10.3) 3.1(0.3)
12.1 (8.9, 15.3) 3.2(0.5)
6.9(4.4,94) 350(1.0)
6.4 (4.0, 8.8) 3.1(0.4)
4.1(2.1,6.1) 3.4 (0.3)
16.8 (13.5, 20.1) 4.4(1.8)
2.0(-1.0,3.0) 3.2(0.8)
70.7 (67.3, 74.2)
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Table 2. Skin test reactivity to common environmental allergens by age and sex. Values are percentages.

Sex Age (y)
M F 15-24 25-34 35-44 45-54 255
Inhalant allergens
D. pteronyssinus  68.5 57.1 86.7 75.6 57.7 46.8 333
D. farinae 65.9 55.2 86.0 72.3 54.0 42.1 333
Cockroach 43.8 38.2 50.4 55.2 35.1 315 259
Cat dander 23.2 247 30.2 36.6 18.5 20.8 12.0
Dog hair 18.2 13.1 21.2 229 14.1 11.8 4.9
Penicillium 14.3 12.2 14.5 21.2 7.9 6.1 13.0
Cladosporium 10.8 10.5 10.3 12.9 12.4 6.1 10.0
Aspergillus 6.8 8.3 9.8 11.8 7.7 0 5.9
Alternaria 8.0 7.0 4.8 11.5 9.6 7.3 5.5
Bermuda grass 11.2 7.0 7.5 14.1 9.6 4.9 7.8
Grass pollen 6.8 6.3 9.3 11.8 0 9.1 29
Food allergens
Egg yolk 12.2 12.9 154 228 13.5 9.3 1.1
Egg white 59 94 12.5 10.1 8.1 0 33
Shellfish 13.8 10.5 20.2 15.2 12.3 24 4.4
Fish 9.6 44 9.5 8.9 12.2 0 1.1
Peanut 8.6 4.5 58 9.0 10.8 24 33
Cow’s milk 4.8 35 29 7.7 4.1 4.8 22
Other allergens
Royal jelly 18.0 15.7 31.3 221 13.5 5.6 3.6
Latex 20 1.7 - - - - -
Atopy
(>1 positive skin test) 74.3 67.8 89.0 82.7 65.7 55.8 50.7

and soaking these at room temperature in 5 mL of nor-
mal saline for 15 minutes. The latex allergen content
of the gloves used to prepare the latex extract was un-
known. The number of allergens tested in each subject
varied as reflected by the width of the 95% confidence
interval for each allergen.

The data were entered into a computer and analysed
with SPSS for Windows. The effect of age on atopic
tendency was assessed by the test for trend in propor-
tion, using the statistical package EGRET (Serc, Seattle,
Wa, US). Logistic regression was used to determine risk
factors for atopy; female sex and age (categorised into
10-year age groups) were baseline variables.

Results

Table | shows the results of the skin test responses to
a panel of common environmental allergens. Atopy,

defined as the presence of one or more positive skin
test, was present in 70.7% of adult asthmatics in Hong
Kong. The two species of house dust mite were the
most common aliergens and gave rise to positive skin
tests in about two-thirds of adult asthmatics in Hong
Kong. Ninety-eight subjects (20.8% of atopic asthmat-
ics) were monoreactors o D. pteroynissinus or D.
Jarinae and did not react to other allergens. Cockroach
and cat dander were also important allergens, with 40%
and 24% of subjects mounting positive skin tests to
these allergens, respectively. Of the four species of
indoor mould tested, Penicillium was the most frequent
cause of positive skin test. Grass pollen allergy was
uncommon and fewer than 10% reacted to Bermuda
grass or mixed grass pollen. Allergic sensitisation (o
foods was much less common than was sensitisation
to inhalants. Interestingly, one in six asthmatics
(16.8%) had positive skin tests to royal jelly, a pro-
tein-rich food supplement commonly consumed by
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Chinese communities. Latex allergy, although com-
mon in high risk groups such as health care workers,
was found in only 2% of adult asthmatics. In general,
the mean size of the positive skin test followed the
same trend as the prevalence of immediate skin reac-
tivity.

Table 3. Age and sex as risk factors for atopy in
asthmatics

Univariate odds ratio (95% CI)"

Male 1.2 (0.98, 1.6)
Age (y)
25-34 0.59 (0.29, 1.19)
35-44 0.24 (0.12, 0.44)
45-54 0.16 (0.08, 0.32)
>55 0.13 {0.07, 0.23)

“ baseline for comparison - female, aged 15-24 vears.

Table 2 shows the prevalence of immediate skin
reactivity by age and sex and Table 3 shows sex and
age as risk factors for atopic sensitisation in adult asth-
matics in Hong Kong. Male asthmatics more frequently
had positive skin tests than did females with respect to
most allergens tested and the overall atopy rate was
1.2 times higher in men. When the subjects were sepa-
rated into 10-year age groups, a decreasing trend in
immediate skin reactivity with increasing age was evi-
dent and this change was statistically significant (test
for trend in proportion, P<0.001). Compared with
young asthmatics aged 15 to 24 years, asthmatics aged
35 years or older were four to six times less likely to
be atopic and eight to 12 times less likely to have dust
mite allergy.

Discussion

We found that 70.7% of adult asthmatics in Hong Kong
are atopic and have immediate skin test reactivity to at
least one common environmental allergen. Men were
more allergic than women and positive skin test
responses decreased significantly with age. This
variation of skin test reactivity with age has been
described previously. Barbee and co-workers studied
3101 subjects of all ages in a general population and
found an overall prevalence of skin reactivity of 34%,
with a peak prevalence of 52% occurring in the third
decade, decreasing steadily with age thereafter and
reaching a low of 16% in subjects older than 75 years."
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This pattern was later confirmed in other population
studies.'*"” In studying 428 adult asthmatics in
Vancouver, Lin et al found increased atopy in those
younger than 33 years (53.4%) and reduced reactivity
in older subjects aged 55 years or more (36.8%).'® In
the same study, men were also found to have a higher
rate of positive skin test than women (55% vs 42%).
The correlation between skin test reactivity and sex
remains controversial, however, as a slight male
predominance has previously been demonstrated by
some'*"7 but not by others."?

There have been few surveys of immediate skin
test reactivity in asthmatics in the Asian Pacific re-
gion (Table 4). Two studies were on children only,
one involved asthmatics of all ages and one study
was on adults only. The overall prevalence rates of
atopy were high for children, affecting more than 90%
of asthmatics.'®! For adults, about two-thirds of asth-
matics were atopic as shown by Tan and Teoh® and
the current study shows a drop-off in immediate skin
reactivity with age. The prevalence rates of skin test
positivity in adult asthmatics in Caucasian
populations are generally lower compared with Asians
and range from 43% to 56%.'%2'22 Atopy rates have
also been found to be higher in Orientals than in Cau-
casians living in the same environment in both the
asthmatic population'® and the general community.?*
A number of chromosome markers that are linked to
asthma and atopy have recently been discovered,**?
but none have been tested in Asian populations.
Whether there is a racial predisposition to allergic
sensitisation in Asians is unknown, but certainly de-
serves further investigation.

We found inhalant allergens to be more commonly
associated with adult asthma than food allergens, which
is consistent with results from other Asian Pacific cit-
ies. Allergic sensitisation to inhalant allergens has been
found to be an important risk factor for acute asthma
exacerbations in adults.”' In Hong Kong, house dust
mite and cockroach were the two allergens that were
responsible for 90% of immediate skin reactivity in
our subjects. In other words, atopic status can be iden-
tified by using a minimum of these two allergens, and
increasing the number of allergens is unlikely to in-
crease the yield much further. This contrasts with a
mere 75% identification rate for atopy when the two
allergens that most frequently gave rise to positive skin
tests in Vancouver, namely house dust mite and mixed
Pacific grass pollen, were used in skin testing.'® Hence,
the number of allergens required to determine imme-
diate skin sensitivity in a population varies between
geographic locations. An increase in atopy rate from



12.1

Shellfish
9.1

Wheat
2.2

Egg
10.1

10.3
10.3*

22
8.1

Food allergens
4.1

Cow's
milk

Grass
1.1
39,7
7.8

Dog
33
8.2
154

Cat
5.4
74
24.0

17.9
46.0
40.7

22.17
54.6
9.8

Mould Cockroach
6.5

House
dust mite
65.2
90.2
614
62.2

Inhalant allergens

Atopy
(%)
>65.2
290.2
93.7
70.7

No.
surveyed
92
1000
350
666

Age
(y)
10-73
1-16
0-12
>15

City
Hong Kong

Singapore
Taipei

Tuchinda, 1987 Bangkok

Leung, 1996
descending order of frequency: shrimp, egg white, cow’s milk, beef, chicken, fish

Aspergillus fumigatus
* average of Aspergillus fumigatus (26.7%), Cladosporium (22.8%), Penicillium (22.3%), Alternaria (16.7%)

Study authors

Tan, 1979
Hsiech, 1984

Table 4. Studies of atopic profiles in asthmatics in the Asian Pacific region

*
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31% to 49% was achieved when the number of aller-
gens tested was increased from eight to 12 in a study
of Finnish adolescents.'”

Among the inhalants, the indoor allergens as a group
more frequently gave rise to positive skin tests than
did outdoor allergens. House dust mite is the most
important indoor allergen and its repeated exposure
has been associated with sensitisation and subsequent
development of asthma symptoms in children* and its
avoidance has led to improved asthma control.”® Al-
though similar longitudinal data in adult asthma is lack-
ing, dust mite exposure has been found to be an
independent risk factor for both asthma symptoms?’#
and bronchial hyper-responsiveness®’ in adults. A sig-
nificant association between dust mite exposure and
adult asthma has been established in areas of high mite
infestation such as Sydney, Australia,”” as well as in
central Sweden,” where dust mite is infrequently found
due to the cool, dry climate. The hot and humid cli-
mate in Hong Kong no doubt facilitates their growth.
A survey of 45 homes unselected for asthma in Hong
Kong showed that 49% contained at least 10 ug/g of
Der p 1 in dust samples recovered from mattresses,
while only 24% of these samples had low levels (less
than 2 pg/g, unpublished data}. In contrast, floors in
the bedroom, lounge room, and kitchen contained
fewer mite allergens.

However, besides Dermatophagoides spp., other
species of dust mites such as the storage mites includ-
ing Bromia tropicalis are prevalent in parts of South-
east Asia, in particular Malaysia and Singapore, and
are important indoor allergens associated with high ex-
posure and bronchial asthma.?”” The association be-
tween mite allergy and childhood asthma in Hong
Kong has previously been reported.’® The same cli-
mate provides an ideal habitat for house mould growth
in Hong Kong and other Southeast Asian countries such
as Thailand and Taiwan and is reflected by the high
prevalence of mould allergy in asthmatics. We have
previously reported that 25% of unselected children
in Hong Kong are allergic to house mould* and the
predominant species collected by settle plates include
Cladosporium spp. (97%), Penicillium spp. (37%) and
Aspergillus spp. (20%)."!

We found cockroach sensitivity in 40% of our sub-
jects, similar to findings in Bangkok." In Taiwan, nearly
50% of the urban atopic population with asthma and
allergic rhinitis had positive skin tests to cockroach ex-
tracts.”® Allergic sensitisation to cockroach is a strong
risk factor for asthma in children of lower socio-
economic class living in multi-family dwellings.***
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Domestic animal allergy is more common in Hong Kong
compared with neighbouring Southeast Asian countries
and may be related to its more Western lifestyle. In
Sweden, more than 50% of homes have pets and the
association between domestic animal allergy and child-
hood asthma has been firmly established there, as with
other Western populations.® The importance of
sensitisation to domestic animals in adult asthma has
not been well studied, although a history of ongoing
exposure and the presence of specific IgE to dog and
cat were found to be substantially more common in adult
emergency room asthmatic patients than in controls in
a recent study.™

Outdoor allergens such as pollens of grasses, weeds,
and trees are frequent causes of seasonal allergies in-
cluding hayfever and asthma. At a population level,
however, the relationship between pollen sensitivity
and asthma remains controversial as some studies show
a positive correlation,? but others fail to demonstrate
an association when acute asthma exacerbation is con-
sidered.”" Hong Kong is densely built, there is little
grassland and grass pollen exposure is likely to be low,
despite the lack of objective pollen data. This is re-
flected by the low prevalence of pollen sensitivity (less
than 10%, in both the asthmatic population and the
general community).®

Our study shows that food allergy is uncommon in
adult asthmatics in Hong Kong and neighbouring coun-
tries. Asian subjects frequently relate asthma symp-
toms to certain foods, which may be a cultural
phenomenon and cannot be explained by the severity
of asthma.”” However, in a study of 40 asthmatics with
suspected food triggers for recurrent attacks in China,
all had specific IgE to at least one suspected foodstuff
and four subjects had positive bronchial challenges
when aerosolised food extracts were tested.™

Besides IgE-related food reactions, food additives
and preservatives have also been associated with
asthma exacerbations, presumably via non-IgE—me-
diated mechanisms. In Hong Kong, fewer than 10%
of adult asthmatics demonstrated allergic sensitisation
to foods such as cow’s milk, eggs, and shellfish. On
the other hand, it s surprising to find that one sixth of
adult asthmatics have IgE antibodies to royal jelly, a
food supplement commonly consumed in Oriental
communities. The major allergenic proteins of royal
jelly are thought to have molecular weights of 47 to
55 kD."” In a recent survey of 1472 hospital employ-
ees, we found that 31.2% admitted taking royal jelly
at some time in the past and 7.4% had a positive skin
test to royal jelly.*” The high prevalence of specific
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IgE to royal jelly indicates the possibility of cross-re-
activity between royal jelly and other commonly oc-
curring environmental allergens. As royal jelly
ingestion has been linked with acute asthma and ana-
phylactic deaths, asthmatic subjects sensitised to royal
jelly proteins should be discouraged from taking sup-
plements containing it.

Natural rubber latex has recently been recognised
as an important source of allergens and latex allergy is
estimated to affect 5% to 10% of health care workers
through contact with rubber gloves.41 We have shown
that 3.3% of hospital employees in Hong Kong have
symptoms suggestive of latex allergy.* Besides
dermatomucosal contact, airborne exposure to latex
allergens adsorbed onto glove powder has been re-
ported to cause acute asthma.* There is also intrigu-
ing evidence to indicate that latex allergens on rubber
tyre fragments of respirable sizes are present in abun-
dance in urban air.** Of the 100 adult asthmatics who
underwent latex skin test in our study, only two had a
positive reaction. It is difficult to interpret the result
with the small number of subjects but further evalua-
tion of the role of airborne latex allergens in adult
asthma at a population level is needed.

Two thirds of adults with asthma in Hong Kong are
atopic and are frequently allergic to indoor inhalants in-
cluding dust mite, cockroach, house mould, and animal
dander. As allergen avoidance has resulted in improved
asthma control in children, preventive strategies to con-
trol adult asthma should also include similar approaches.

References

1. Peat JK, Woolcock Al. Sensitivity to common allergens:
relation to rtespiratory symptoms and bronchial
hyperresponsiveness in children from three different climatic
areas of Australia. Ciin Exp Allergy 1991:21:573-81.

2. Bryant DH, Burns MW, Lazarus L. The correlation between
skin tests, bronchial provocation tests and the serum level of
[gE specific for common allergens in patients with asthma.
Clin Allergy 1975;5:145-57.

3. Omenaas E, Bakke P, Eide GE, Elsayed S, Gulsvik A. Serum
house dust mite antibodies: predictor of increased bronchial
responsiveness in adults of a community. Eur Respir J
1996:9:919-25.

4. Sporik R, Holgate ST, Platts-Mills TA, Cogswell JJ. Exposure
to house-dust mite allergen (Der p I) and the development of
asthma in childhood: a prospective study. N Engl J Med
199(;,323:502-7.

5. Hide DW, Matthews S, Matthews L., Stevens M. Effect of
allergen avoidance in infancy on allergic manifestations at age
two years. J Allergy Clin Immunol 1994;93:842-6.

6. Gelber LE, Seltzer LH, Bouzoukis JK, Pollart SM. Chapman
MDD, Platts-Mills TA. Sensitisation and exposure to indoor
allergens as risk factors for asthma among patients presenting
to hospital. Am Rev Respir Dis 1993:147:573-8.



16.

17.

18.

20.

21.

24.

Chan-Yeung M, Manfreda J, Dimich-Ward H, et al. Mite and
cat allergen levels in homes and severity of asthma. Am J Respir
Crit Care Med 1995;152:1805-11.

Tariq SM, Matthews SM, Stevens M. Hami EA. Sensitisation
to Alternaria and Cladosporium by the age of 4 years. Clin
Exp Allergy 1996;26:794-8.

Sears MR, Herbison GP, Holdaway MD, Hewitt CJ, Flannery
EM. Silva PA. The relative risks of sensitivity to grass pollen,
house dust mite and cat dander in the development of childhood
asthma. Clin Exp Allergy 1989;19:419-24.

. Sandidge DR, Murray 13, Leftwich RB. Correlation of asthma

cxacerbations and environmental factors in middle Tennessee:
the importance of mold [abstract]. J Allergy Clin Immunol
1996:97:378A.

. Pepys L. Skin tests in diagnosis. In: Gell PG, Coombs PP,

Lachmann PJ, editors. Clinical aspects of immunology. 3rd
ed. Oxford: Blackwell Scientific Publications, 1975:55-80.

. Turjanmaa K, Laurila K, Makinen-Kiljunen S, Reunala AT.

Rubber contact urticaria: allergenic properties of 19 brands of
latex gloves. Contact Dermatitis 1988;19:362-7.

. Barbee RA, Lebowitz MD, Thompson HC, Burrows B.

Immediate skin test reactivity in a general population. Ann
Intern Med 1976:84:129-33.

_Freidhoft LR, Meyers DA, Bias WB, et al. A genetic-

epidemiologic study of human immune responsiveness (o
allergens in an industrial population. I. Epidemiology of
reported allergy and skin test positivity. Am J Med Genet
1981:9:323-40.

. Chan-Yeung M, Vedal S, Lam S, et al. Immediate skin reactivity

and its relationship to age, sex, smoking and occupational
exposure. Arch Environ Health 1985:40:53-7.

Lin Fl. Wong D, Chan-Yeung M. [Immediate skin reactivity in
adult asthmatic patients. Ann Allergy Asthma Immunol
1995;74:398-404.

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

Hsieh KH. A study of intracutaneous skin tests and
radicallergosorbent tests on 1000 asthmatic children in Taiwan.
Asian Pac J Allergy Immunol 1984.2:56-60.

. Tuchinda M, Habanananda S, Vareenil I, Srimaruta N, Piromrat

K. Asthma in Thai children: a study of 2000 cases. Ann Allergy
1987:59:207-11.

Tan WC, Teoh PC. An analysis of skin prick test reactions in
asthmatics in Singapore. Ann Allergy 1979:43:44-6.

Pollart SM, Chapman MD, Fiocco GP, Rose G, Platis-Mills
TA. Epidemiology of acute asthma: IgE antibodies to common
inhalant allergens as a risk factor for emergency room visits. J
Altergy Clin Immunol 1989:83:875-82.

. Kalliel J. Goldstein B, Braman S, Settipane G. High frequency

of atopic asthma in a pulmonary clinic population. Chest
1989:96:1336-40.

. Leung R, Carlin J, Burdon J, Czarny D. Asthma, allergy and

atopy in Asian immigrants in Melbourne. Med J Aust
1994:161:418-25.

Cookson WO, Faux JA, Sharp PA, Hopkin JM. Linkage
between immunoglobulin E responses underlying asthma and
rhinitis and chromosome 11q. Lancet 1989;1:1292-4.

25.

26.

27.

28.

29.

30.

32.

34,

35.

36.

40.

41
42.

43.

44,

Allergen sensitisation in Hong Keng asthmatics

Shirakawa T, Li A, Dubowitz M, et al. Association between
atopy and variants of the b-subunit of the high affinity
Immunoglobulin E receptor. Nat Genet 1996:7:125-30.
Owen S, Morganstern M, Hepworth J, Woodcock AA. Control
of house dust mite antigen in bedding. Lancet 1990;335:396-7.
Peat JK, Gray EJ, Meliis CM, Leeder SR, Woolcock Al.
Differences in airway responsiveness between children and adulis
living in the same environment: an epidemiological study in two
regions of New South Wales. Eur Respir J 1994;10:1805-13.
Bjornsson E, Norback D, Janson C, et al. Asthmatic symptoms
and indoor levels of micro-organisms and house dust mites.
Clin Exp Allergy 1993:25:423-31.

Vichyanond P. Mite allergy in the Asia-Pacific region. Prog
Allergy Clin Immunol 1995;3:323-9.

Leung R, Ho P. Asthma, allergy and atopy in three South-East
Asian populations. Thorax 1994;49:1205- 10.

. Vrijmoed LL, Lam CWK, Fung HK, Wong MC, Lit LCW,

Woo JKS. House moulds in domestic dwellings of allergic
rhinitis patients in Hong Kong. Proceedings of the 6th Annual
Meeting of the Australasian Society of Clinical Immunology
and Allergy; 1995 Oct 29-31; Sydney. Sydney: Australasian
Society of Clinical Immunology and Allergy, 1995:16.

Lan JL, Lee DT, Wu CH. Chang CP, Yeh CL. Cockroach
hypersensitivity: preliminary study of allergic cockroach
asthma in Taiwan. J Allergy Clin Immunol 1988;82:736-40,

. Call RS, Smith TF. Morris E, Chapman MD, Platts-Mills TA.

Risk factors for asthma in inner city children. J Pediatr
1992;12(:862-6.

Sarpong S, Hamilton RG, Eggleston PA, Adkinson NF.
Socioeconomic status and race as risk factors for cockroach
allergen exposure and sensitisation in children with asthma. 1
Allergy Clin Immmunol 1996:97:1393-401.

Desjardins A, Benoit C, Ghezzo H, et al. Exposure to domestic
animals and risk of immunologic sensitisation in subjects with
asthma. J Allergy Clin Immunol 1993;91:979-86.

Lin RY, LaFrance J, Sauter D. Hypersensitivity to common
indoor aeroallergens in asthmatic patients. Ann Allergy
1993;71:33-9.

. Wilson NM. Food-related asthma: a difference between two

ethnic groups. Arch Dis Child 1985;60:861-5.

. Ye ST, Fu YX. Food-induced asthma in China: an analysis in

40 cases. J Asthma 1991:;28:415-8.

. Leung R, Thien FCK, Baldo BA, Czarny D. Royal jelly-

induced asthma and anaphylaxis: clinical characteristics and
immunological correlations. J Allergy Clin Immunol
1995;96:1004-7.

Leung R, Chan A, Ho A, Chan I, Choy D, Lai CKW. Royal
jelly consumption and hypersensitivity in the community. Clin
Exp Allergy 1997;27:333-6.

Frankland AW. Latex allergy. Clin Exp Allergy 1995;25:199-201.
Leung R, Ho A, Chan J, Choy D, Lai CKW. Prevalence of
latex allergy in hospital staff in Hong Kong. Clin Exp Allergy
1997:27:167-74.

Lagier F, Badier M, Martigny J, Charpin D, Vervloet D. Latex
as aeroallergen. Lancet 1990;2:516-7.

Williams PB, Buhr MP, Weber RW, Volz MA, Koepke JW,
Selner JC. Air pollution, asthma, latex and tyre fragments
[abstract]. J Allergy Clin Immunol 1994;93:284A.

HKMIJ Vol 3 No 2 June 1997 217



