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ABSTRACT

Objective: To determine levels of indoor allergens in five public hospitals in Thailand.

Methods: A total of 90 dust samples were collected from five public hospitals in Bangkok, Thailand, during March 2002 to
October 2003. These hospitals provide both adult and pediatric care to over 500 patients daily. Each dust sample was collected
at 12.00-13.00 pm during the years 2002-2003. The total amount of dust was weighed and one hundred milligram of fine dust
from each sample was extracted. A commercialized two-site monoclonal antibody-based immunoassay (Indoor Biotechnologies,
Ltd., Manchester, UK) was used to quantify the levels of Der pl, Der fl, Can f1 and Fel dl.

Results: Fifty-one out of 90 dust samples were positive for indoor allergens. Four common groups of allergens were analyzed
and detected; Der p 1 8/90 (8.89%), Der f 1 1/90 (1.11%), Fel d 1 39/90 (43.33%) and Can f 1 3/90 (3.33%)(of total samples).
The arithmetic mean and standard deviation were 0.06 ug/g + 0.26, 0.08 x 107 ug/g £ 0.001, 0.39 ug/g = 0.71 and 0.06 ng/
g £ 0.30 for Der p 1, Der f 1, Fel d 1 and Can f 1, respectively (p =0.004). Fel d 1, the highest density allergen extracted from
dust samples from hospital no. 5 and it showed a statistical difference compared with hospitals no.1,2,3,4 was observed; p <

0.05.*

Conclusion: Our findings indicated that cat allergen can be found in a hospital setting where no cat is present.
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ndoor allergens, i.e., allergens derived from house

dust mites, cockroaches, dogs and cats, are the

main causes of acute asthmatic attacks and allergic
diseases, particularly among people who lived in poorly
ventilated environment and polluted areas. Increasing asthma
morbidity has a major impact on patient s quality of life
and also is one of the major public health problems world-
wide.' Severity of asthma has been found to correlate
with allergen exposure and allergen §ensitization.2'4 Thus,
levels of allergens in the patient s environment has
received much attention and concern in the intervention of
the asthmatic morbidity. Many researchers are working on
monitoring the levels of the indoor allergens, not only in
the patients homes but also else where, i.e., schools,
workplaces, hospitals, and other public places. Example is
a quantitative detection of domestic allergens in a British
hospital in 1998 from which the data indicated that the
levels of dust mite allergen (Der pl) and cockroach aller-
gen (Bla gl), were too low to have any clinical signifi-
cance to the sensitive asthmatic patients who were waiting
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in the waiting area of the hospital for their doctors’
appointments.” The levels of house dust mite allergen
were also determined in the public places in New Zealand.’
In Thailand, several studies have been carried out to in-
vestigate and/or measure the indoor allergens especially
in the homes of the allergic patients. House dust mite
surveys have been carried out in 1995 when dust samples
from 630 mattresses were collected from various houses
in the central and northern parts of Thailand.” The results
showed that dust samples from several surveyed houses
had significantly high levels of group I allergens. Utiliz-
ing a locally produced mite-impermeable membrane to
cover mattresses could significantly reduced the amount
of the mite allergens.” In this study, we determined the
amounts of domestic allergens, i.e., allergens from dust
mites, cats, dogs, in public hospitals in Bangkok.

MATERIALS AND METHODS

Dust sample collection

A total of 90 dust samples were collected from five
public hospitals in Bangkok, Thailand, during March 2002
to October 2003. These hospitals provide both adult and
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TABLE 1. The range and significant levels of indoor allergens in hospitals no. 1-5.

comparison were analyzed using
ANOVA. Allergen levels from five

Hospitals Amounts of the indoor allergens in pg per one gram of dust public hospitals were compared by
Der pl Der f1 Fel d1 Can f1 using least square difference method.
M=0.06 M=0 M=0.28 M=0.09
No. 1 (n=36) SD=0.24 SD=0 SD=0.59 SD=0.37 RESULTS
R=0.17-1.26 R=0 R=0.10-2.67 R=1.21-1.93
M=0 M=0 M=0.07 M=0 Dust samples were collected from
No. 2 (n=12) SD=0 SD=0 SD=0.19 SD=0 the areas in front of the first row of
R=0 R=0 R=0.15-0.64 R=0 chairs in waiting areas of six outpa-
M=0.08 M=0 M=0.29 M=0.07 tient departments, i.e., Obstetrics and
No. 3 (n=19) SD=0.04 SD=0 SD=0.65 SD=0.3 Gynecology, Surgery, Pediatrics, Medi-
R=0-1.14 R=0 R=0.20-2.60 R=0-1.31 cine, Oto-Rhino-Laryngology, and
M=0.02 M=0 M=0.49 M=0 Ophthalmology) of the five studied
No. 4 (n=7) SD=0.05 SD=0 SD=0.89 SD=0 hospitals. A total of 90 samples (36,
R=0-0.13 R=0 R=0.04-2.45 R=0 12, 19, 7 and 16 samples from hospi-
M=0.19 M=0.001 M=0.96%* M=0.08 tal nos.1-5, respectively) were col-
No. 5 (n=16) SD=0.5 SD=0.02 SD=0.9 SD=0.3 lected. Fifty-one dust samples were
R=0.51-1.94 R=0.07 R=0.07-2.99 R=0-1.21 positive including 8/90 samples
M=0.06 M=0 M=0.39 M=0.06 (8.89%) for Der pl, 1/90 (1.11%) for
Total (n=90) SD=0.26 SD=0.02 SD=0.71 SD=0.3 Der f1, 39/90 (43.33%) for Fel dl,
R=0-1.94 R=0.07 R=0.04-2.99 R=0-1.93 and 3/90 (3.33%) for Can fl. The

Level of significance, p =0.004
M=mean

SD=standard deviation
R=range

pediatric care to over 500 patients daily. Each dust sample
from out patient department area was obtained by vacu-
uming with an ALK dust trap (National 2000 W, through
filter paper No. 1). Filters were supported in a plastic dust
trap located behind the cleaner attachment. One square
meter-area in front of the first row of the chairs on rubber
floor where the patients waited for their appointments in
the morning clinic was sampled for two min. The total
amount of dust was weighed and one hundred milligram
of fine dust from each sample was extracted with phos-
phate buffered saline, pH 7.0 containing 0.1% Tween-20
as described previously.” Briefly, the dust sample and the
PBS were mixed at a ratio of 1:10 (w/v) on an orbital
rotator for two hours at 25°C before being centrifuged
at 12,000 x g at 4°C for 20 minutes. Each supernatant
was collected and stored in small aliquots at -20°C until
analyzed."

A two- site monoclonal antibody- based- ELISA

A commercialized two-site monoclonal antibody-based
immunoassay (Indoor Biotechnologies, Ltd., Manchester,
UK) was used to quantify the levels of Der pl, Der f1,
Can f1 and Fel 1, as previously described.”"

Statistical analysis
Allergen concentrations were log-transformed to nor-
malize their distribution in all samples. The results of the

TABLE 2. Statistical test for comparison of the Fel d1 density
in hospitals nos. 1, 2, 3, 4, and 5 was analyzed by the least
square difference method.

Hospital no. P-value
Hospital no 1 and 5 0.001**
Hospital no 2 and 5 0.001**
Hospital no 3 and 5 0.004**
Hospital no 4 and 5 0.12

*Level of significant differentce, p < 0.05%

956

ranges and arithmetic means and stan-
dard deviation of the amounts of in-
dividual allergens are shown in Table
1. Fel dl allergens from five public
hospitals were higher than other aller-
gens. The detail of Fel d1 concentra-
tion showed the highest and lowest concentration of Fel
d1 (2.987 and 0.64 ug/g of dust). Statistic analysis of Fel
dl allergen by least square difference method showed
statistic difference between hospital no. 5 and hospitals
no. 1, no. 2 and no.3. (p < 0.05)* (Table 2). In addition,
Der pl level in hospital no.5 was different from hospital
no.3 even though the value was less than 2ul/gm dust.

DISCUSSION

In this study we measured common environmental
allergens from five public hospitals in Thailand. The
levels of indoor allergens were less than the threshold
levels regarding as risk to acute attacks of asthma in
sensitive asthmatic patients, i.e. 10 ug/g for Der pl, 8
ug/g for Fel dl and 10 ug/g for Can fl. The values of
Der pl, Der fl, and Can f1 were significantly different
from Fel d1 (p=0.004). A number of different factors that
influence the house dust mite population growth are likely
to contribute to the low mite allergen levels in hospital
dust. All public hospitals that took part in this survey
were mechanically ventilated and their floors were mopped
everyday without supplementary humidification. There
were fewer sources of indoor-produced humidity in the
hospitals than domestic households. These environmental
factors were not suitable for the survival of a mite’s life
and growth. Furthermore, factors accounted for the low
response of low mite density was the type of floor con-
struction. Previous reports indicated that the type of floor
construction and floor covering materials affect to the
density of dust mite population. The concentration of Der
pl increased on timber floor construction'”". Further-
more, the floor covering with carpets and rugs also
enhanced the level of mite density. In contrast, the floors
covered with rubber decreased the level of mite allergens;
hence, they are safe for children who are prone to develop
asthma.'* These reasons support the result of our study
because all of the public hospital floors were covered
with rubber. Several reports of previous studies demon-



strated that low levels of Der f1 could be attributed to the
fact that the biological factor that response to dust mites
Dermatophagoides farinae was not different from
Dermatophagoides pteronyssinus.' "

It is well-known that cat allergens can be found through-
out the environment which corresponds with our find-
ings.”',18 Since, cat allergen, Fel d1, is predominantly found
on cat s skin and it is also contained on skin flakes of a
cat, the particles are aerodynamically small and could
remain airborne for hours. In addition, cat allergen is not
only present in houses in which cats reside but also in
schools and public buildings and even in places where
there is no cat.”” The highest level of cat allergen was
measured from public hospital no.5 (Table 2), probably as
a result of patients transferring allergens into the out-
patient area. Recent publications reported that the amount
of the Fel d1 allergen in dust from public buildings was
probably brought from the clothing of cat owners.”
Furthermore, cat allergen, unlike the mite allergen,
remains airborne in an undisturbed home. The airborne
quantity represents less that 0.01% of the allergen con-
tained in the home.”' Although it is as yet impossible to
assess the clinical significance of this finding, there is a
possibility that inhalation of such airborne allergens are
capable of exacerbating asthma in patients highly allergic
to cats.” Further research will continue to investigate Fel
dl allergen and other potential asthmatic triggers in all
parts of Thailand.

CONCLUSION

An investigation of indoor allergen levels: Der pl,
Der f1, Can f1 and Fel 1, were carried out to evaluate the
amount of domestic allergens in public hospitals in Thai-
land. Ninety sets of dust samples were collected from five
hospitals at 12.00-13.00 pm before cleaning time, during
the years 2002-2003. Fel dl1, the highest allergen of the
five allergens showed a statistic difference from mite
allergens group 1 and dog allergens (p=0.004). The com-
parisons of Fel dl level between five hospitals were
observed. The results showed differentiation of hospital
no.5 from no 1, 2, 3 (p< 0.05)*. Our findings indicated
that cat allergen can be found in hospital settings where
no cat is present.
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