Abstract

Comparison between the Acarex Rtestanda Derp 1
ELISA for the detection of house-dust mites in the

homes of asthma sufferers

A. MANJRA, D.BERMAN, E.G. WEINBERG, E.GOUS, P.C.POTTER

Exposure to house-dust mite allergens in early
childhood is an important determinant of the sub-
sequent development of asthma. The Acarex R
semi-quantitative test (Noristan) is marketed for
use in patients’ homes to assess mite levels in
house dust. In order to evaluate the reliability of
the test in a coastal area where house-dust mites
are known to be prevalent, house-dust mite levels
were estimated in 119 dust samples obtained from
the homes of asthmatic children in a comparative
study, by means of the Acarex Rtestand a Derp 1
enzyme-linked immunosorbent assay (ELISA). A
linear regression of the 4 Acarex classes against
log Der p 1 revealed a significant correlation (P =
0,0001) but there was a poor correlation between
low Acarex R scores and the Der p 1 allergen levels
determined by ELISA. Acarex R scores of 2 and 3
were usually associated with Der p 1 levels greater
than 10 pg/g dust.
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Our studies indicate that the Acarex R test will
identify high levels of mite allergens. Although its
application may be limited in coastal areas such as
the Cape Peninsula, it may be more useful inland,
in climates where house-dust mites are not com-
monly encountered in all homes.

S Afr Med J 1994; 84: 220-222.

ouse-dust mites are important allergens in the
H pathogenesis of eczema, asthma and allergic
rhinitis.”? Determination of mite allergen levels
within the patient’s home is important in the assessment
of both exposure to allergens and the efficacy of mite
avoidance measures employed by mite-sensitve indivi-
duals. Since exposure to house-dust mite allergens in
early infancy is an important determinant of the deve-
lopment of asthma,’ it is important to initiate mite
avoidance measures early. Until recently, the only
method of assessing mite infestation was to count the
mites obtained from a dust sample with a light micro-
scope. This method is laborious and time-consuming, it
requires acarological expertise and does not give an
accurate estumation of the allergen load.

The development of enzyme-linked immunosorbent
assays (ELISAs) that make use of monoclonal anii-
bodies directed against the major mite allergens has
enabled accurate determination of allergen exposure,
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and the expression of results as micrograms of group 1
mite allergen per gram of dust is regarded as the best-
validated index of exposure. These assays are not com-
mercially available as yet and are used mainly by
research laboratories.* The Acarex R test is a simple
semi-quantitative dipstick test for guanine and can be
used by the patient at home.>” Since guanine is the
major component of the nitrogenous excreta of mites, its
measurement is an indirect esimation of mite allergen
level. The mite allergen content of dust is esumarted on
the basis of the colour change of the guanine azodye
formed by an aromatic diazonium compound in the
presence of guanine. In order to validate this test in
Cape Town, where we have previously observed high
levels of mite allergens with the Der p 1 ELISA,®* we
compared the Acarex R test (Noristan) with measure-
ments of Der p 1 antigen (group 1 antigen of Dermato-
phagoides preronyssinus).

Methods

Dust samples from the homes of children attending Red
Cross Children’s Hospital Allergy Clinic were studied.
Dust was collected from carpets, and the upper surfaces
of the mattresses of asthmatic children whose sensitivity
to house-dust mites had been confirmed via skin tests or
radio-allergosorbent tests (RASTSs). Areas of 1 m? of the
carpet and 2 m’ of the upper surface of the mattress
were vacuumed for 2 minutes each and the dust sample
sieved through an 0,3 mm mesh to obtain fine dust.
Dust samples were stored at —20°C until assayed with a
Der p 1 ELISA.* The Acarex R test was performed on
the dust samples according to the manufacturer’s
instructons. Colour reactions obtained with the Acarex
R test were classified by means of a scoring system pro-
posed by the manufacrurers:

Score 0 — negative (= 0,01 mg guanine) — no reac-

ton

Score 1 — slightly positive (= 0,6 mg guanine) —

yellow

Score 2 — moderately positive (£ 2,5 mg guanine)

— orange

Score 3 — strongly positive (= 10 mg guanine) —

red.

Differences in the levels of Der p 1 allergen obtained
in the Acarex score categories were evaluated by means
of analysis of variance, and Acarex scores and Der p 1
levels were correlated by means of linear regression. The
ability of the Acarex test to identfy Der p 1 levels above
and below 10 pg/1 g dust (the published threshold level
for the development of asthma attacks®) was analysed.

Permission to collect dust samples was obtained
from the parents of the children. The study was re-
viewed and passed by the Ethics Review Committee of
the University of Cape Town Medical School.

Results

One hundred and nineteen dust samples were analysed.
The mean values of Der p 1, standard deviations and
95% confidence intervals are shown in Table I. Com-
parison of the mean Der p 1 level (pg/g) for each
Acarex R score (for guanine) demonstrates a four-fold
difference between scores 0 and 1, a 2-fold difference
between scores 1 and 2 and an almost 2,5-fold differ-
ence between scores 1 and 3 (Fig. 1). Although the
data for all categories varied widely and were not nor-
mally distributed (Table I), high Der p 1 levels were
generally associated with a score of 3. The confidence
intervals were fairly large with minimal overlapping
between scores 2 and 3. Analyses of variance demon-
strated significant differences between the four scores

(f=16,6; P = 0,0001). Pairwise comparisons by means
of Duncan’s multiple range testing demonstrated signifi-
cant differences between scores 1 and 3, scores 0 and 3
and scores 0 and 2 but not between scores 2 and 3.
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FIG. 1.

Mean Der p 1 levels (ug/g) in dust sample scoring 0 -3
on the Acarex test.

TABLE L
Results — mean Der p 1 levels v. Acarex scores

Der p 1 (n.g/g of dust)

Acarex No. Mean (£SD) 95% ClI

0 3 3,83+ 2,86 0,18-7,04

1 57 14,96 £ 14,07 11,31 - 18,61
2 27 25,73+ 15,92 19,725 - 31,74
3 32 36,06 = 14,36 31,082 — 41,04

The linear regression of the 4 classes against log Der
p 1 revealed a significant correlation (P = 0,0001).

Three dust samples contained less than 2 pg/Der p
1/g of dust on ELISA. Three dust samples scored 0 on
the Acarex R test, and these contained less than 10
pg/Der p 1/g of dust on ELISA. The frequency of sam-
ples with Acarex scores 1 - 3, with high (> 10 pg Der p
1/g) and moderate (between 2 and 1 pg Der p 1/g) Der
p 1 levels, is shown in Table II. Differences between
scores 1 and 3 (¥*> = 20,3; P < 0,0001) and between
scores 1 and 2 (y* = 9,62; P = 0,002) were significant
but there was no significant difference between scores 2
and 3. With an Acarex score of 1, the frequency of sam-
ples with moderate levels and high levels of Der p 1
allergens was not significantly different (Table II).

TABLE II.
Frequency (%) of threshold values for different Acarex
scores

Der p 1 (pg/g of dust)

Acarex scores <10 >10
q 54,39 45,61
2 18,52 81,48
3 6,25 93,75
Discussion

The relationship between exposure to house-dust mites
and clinical disease is now well recognised in sophisti-
cated and developing countries. In the highlands of
Papua New Guinea, Dowse'’ showed that exposure to
house-dust mites increased with the introduction of
blankets and that exposure correlated with an increase
in symptoms of asthma. In South Africa we have also
observed an increase in the incidence of asthma when
rural people move to coastal areas where house-dust
mites thrive in the warm humid environment. Prolonged
exposure to house-dust mite allergens is associated with
an increase in bronchial hyperreactvity and renders the
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asthmatic more susceptible to the spasmogenic effects of
other triggers such as cold air, exercise and viral infec-
tion. Since mite-allergic asthmartic subjects experience a
significant reduction in their nonspecific bronchial
hyperreactivity and in their symptoms when placed in a
mite-free environment," the use of techniques for mea-
suring the level of exposure of the patent to mite aller-
gens in his home and work environment have become
an essential part of the patient’s management.

The Acarex test is a semi-quanttative test and there-
fore cannot be used to measure precise levels of mite
allergens. The greatest value of the test lies in its sim-
plicity. Mite-sensitive asthmatics can use the test to
assess exposure at home or at work. The patient can
also use the test to evaluate mite control measures and
the application of acaricides. The ELISA is the gold
standard for quantfying Der p 1 levels and, at present,
is only available to research laboratories. Since threshold
levels of mite exposure have been determined for Der p
1 allergens, we considered it important to investigate the
degree of correlation between Acarex scores and Der p 1
levels. We encountered a wide variation in Der p 1 lev-
els for the different Acarex scores. There were insuffi-
cient low levels of Der p 1 and few samples with scores
of 0 to analyse the significance of an Acarex score of 0.
Our results also indicate that a score of 1 is inconclusive
and cannot be used to differentiate between high or low
values. However, scores of 2 and 3 were frequently and
significantly associated with Der p 1 levels greater than
10 pg/g of dust (81,48% and 93,75% respectively).
Scores of 2 and 3 can therefore be used to identify the
homes of asthmatics with very high mite contamination
in whom rigorous house-dust mite control measures are
indicated. We have studied the data in relation to the
published threshold values of Der p 1 allergen that
result in sensitisation or the development of acute
asthma attacks.’ It has been proposed that levels above
2 pg Der p 1/g of dust constitute a risk factor for allergic
sensitisation and that Der p 1 levels of more than
10 pg/g of dust constitute a major risk factor for the
development of acute attacks in mite-sensitive asthma-
tics. The Acarex R test will therefore also identify work
environments which are likely to be unsuitable for mite-
sensitive asthmatics and may be used to evaluate the
efficacy of dust mite control measures in the work envi-
ronment as well.

With ELISA technology it is now possible to quantfy
the efficacy of house-dust mite control measures and as
a result, certain previously recommended techniques,
such as vacuuming, are now known to be ineffective.
Even with the enthusiastic use of vacuum cleaners, live
mites are not eliminated from carpets and bedding
because they generally live deep in fabric, well away
from the surface.

Acaricidal cleaning has resulted in a significant im-
provement in the management of mite-allergy diseases.
Compared with the replacement of home textles, this
form of treatment has recently been shown by Kniest
et al.”* to be less expensive and more effective. In view of

the fact that the Acarex R test is not reliable at low Der
p 1 levels, it will not be useful in monitoring the efficacy
of house-dust mite elimination strategies.

A number of acaricides are now being marketed
in South Africa but some are expensive to apply.
Cumulative data from our studies in the Cape Peninsula
suggest that in the western Cape, the homes of most
asthmarics will require intensive mite avoidance strate-
gies. Although one would expect a similar level of Der p
1 along coastal areas, recent measurements of samples
from the Durban area (unpublished data) show that not
all homes are infested with house-dust mites. Inland,
where it is drier, and mite infestation is much lower
actual mite exposure in the patient’s home should be
quantified for sensitive asthmatics, prior to the under-
taking of rigorous and expensive mite control protocols.
Our studies have shown that the Acarex R test will iden-
tfy high levels in the homes in which mite control mea-
sures are required, but that the test is more likely to be
useful in areas where house-dust mite infestation is not
present in every home. However, since actual levels of
Der p 1 in different parts of South Africa have only been
determined in a few areas, further studies are required
in the major climatic regions.

The authors acknowledge the technical assistance of Mr
Tony Cawood of Vorwerk, who collected the dust samples.
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