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Conventional cleaning methods have been recom-
mended for decades to avoid or decrease the
numbers of house-dust mite: thorough vacuum
cleaning, replacement of feather bedding by syn-
thetic materials, frequent washing of bedclothes,
reduction of textile objects in living and sleeping
areas (rugs, upholstered furniture), good airing,
and less humidity in homes (1, 2). Studies on the
clinical efficacy of conventional cleaning proce-
dures to reduce mite exposure have provided dif-
ferent results. Some authors report a favorable
effect (3—-7); other studies (8, 9) did not find such
positive results. Furthermore, bed encasings have
been tested, found to show positive effects on the
clinical course of atopic diseases, and could reduce
mite-allergen levels in beds (10-12). In addition
to conventional mite avoidance, various acaricide
measures have been tested for years to combat the
settling of house-dust mites in home living areas.
Ten different acaricide substances have been pre-
sented and tested in Euroge over the last few years.

The product Acarosan® (containing benzyl ben-
zoate) has aroused considerable interest. It has
been shown that benzyl benzoate can reduce mite
allergen levels (13-14). Since 1986, several studies
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have reported on the clinical efficacy of Acarosan.
In most of these, however, the authors usually
referred to a very small number of cases examined
in uncontrolled studies. Hide et al. (15) showed an
effect on atopic eczema, but no effect on asthma.
Some studies found only a short-term effect (16,
17), and it was suggested that more cleaning time
was necessary than recommended in the manu-
facturer’s instructions (18, 19).

In a double-blind clinical study on 20 patients
with allergic rhinitis (matched pairs) (20), the
efficacy of Acarosan was reported to be high. In
another double-blind study on 12 patients, the
acaricide failed to prove its effect (21). Sette et al.
(22) also showed that benzyl benzoate spray was
no more effective than placebo in reducing the
level of house-dust mite in patients’ mattresses, or
in reducing bronchial hyperreactivity.

This multicenter study by the Wissenschaftliche
Arbeitsgemeinschaft fiir die Therapie von
Lungenkrankheiten e.V. (WATL) (Scientific Study
Group for the Therapy of Lung Diseases) aimed
to investigate the possible clinical benefit of using
Acarosan on house-dust-mite asthmatics in a pros-
pective, double-blind method.
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Material and methods
Patients

A total of 118 patients, aged 8-50 years, participated
in the study. All patients had bronchial asthma with
or without clinical symptoms, but required regular
antiasthmatic therapy. Sensitization to Dermatopha-
goides pteronyssinus (D. pt.) had been shown by skin
test and RAST. The clinical relevance was proven
by bronchial challenge tests. Patients with other
relevant allergies were excluded. Only nonsmokers
or ex-smokers for at least 5 years were included. The
patients were randomized individually in each par-
ticipating center. Biographic background data did
not differ significantly between the placebo and the
verum group (Table 1).

Diagnostic procedures

Uniform batches of D. pt. were used for skin tests,
RAST, and provocation tests. At the beginning and
the end of the study, we used the same batch
(specially manufactured and supplied by Allergo-
pharma, Joachim Ganzer KG, Reinbek, Germany).
For the skin prick tests, we used the Allergy
Pricker, according to @sterballe. The skin titration
was made with 30, 100, 300, and 1000 PNU twice
on both arms in counterrotatory design (Kjell Aas
method) at the beginning of the study and after 12
months. The test reaction was documented with
tape and planimetering of the area with a Digicon.
The allergen concentration causing a wheal of the
size of the histamine control or greater HEP
(histamine equivalent prick) was calculated. The
specific IgE against D. pt. was measured by the
Phadezym method (Pharmacia, Uppsala, Sweden).
The RAST was done at the beginning and after
12 months. Only patients with RAST class 3 or 4
were included. Bronchial provocation tests with
histamine and D. pr. were done at the start and
after 12 months. Histamine provocations were per-
formed to determine the bronchial hyperreactivity.
The following histamine concentrations were used
in increasing doses: 0.03, 0.3, 3.0, 6.0, and (in some
cases) 15.0 mg/ml. Bronchial challenge tests were
carried out with D. pt. extract (Allergopharma,
Joachim Ganzer KG, Reinbek, Germany) in the
following concentrations: 1:1000, 1:100, 1:10, 1:2,
and (in some cases) 1:1. The PC,, histamine/D. pr.
value was gained by linear regression to the
decreasing FEV, values.

Cleaning procedures

The cleaning products were used according to the
manufacturer’s precise written instructions: admini-
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Table 1. Biographic background data from randomized patients. Column at
right shows results of chi-square tests (NS: no significant difference)

Control Verum Chi-square test

Sex

M 33 34 0.7158

F 30 21 NS
FH' positive for atopy

No 32 29 0.0006

Yes 31 26 NS
Asthma grade?

2 48 0.1748

3 15 10 NS
Rhinitis

No 23 25 0.6385

Yes 40 30 NS
Atopic dermatitis

No 53 50 0.6828

Yes 10 8 NS
IT

Never 36 3 0.3681

Formerly 17 12 NS

Now 9 7

'FH: family history.

*Asthma grade 2: regular antiasthmatic therapy without symptoms; asthma
grade 3: regular antiasthmatic therapy with symptoms.

IT: immunotherapy.

stration, respectively, of the placebo and the verum
preparation at the start and after 6 months. The
control group received a placebo cleaning product
without the acaricide, but which was otherwise iden-
tical to the verum product. Patients were also
instructed by their doctors on how to perform clean-
ing procedures in their homes. It was decided not to
have professional health workers do the cleaning in
order to gain a realistic view of practical allergology.

Statistical methods

The statistical evaluation was carried out with the
SPSS software package. The chi-square test and
nonparametric tests were used. The significance
level was 0.05.

Results

A total of 118 patients participated in the study. Data
from 78 patients were available for final analysis.
The dropouts were based on patient or medical
decision. Dropouts also occurred because of proto-
col violation and loss to follow-up. There was no
difference between the two groups (control/verum)
in incidence of and reason for dropout.

Side-effects

None of the users mentioned significant side-effects.
Three patients reported a subjective “strange smell”.
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Fig. 1. Clinical outcome: assessment of symptoms.

The spotty bleaching of upholstery was reported in
one case. Both the use of the preparations and the
cleaning instructions were regarded favorably.

Clinical assessment by the patient and attending
physician

At the end of the study, both the patient and the
attending physician assessed the patient’s clinical
well-being as compared to the beginning of the study.
The patients’ assessment and that of their doctors
corresponded in 84% of the cases. A high percentage
of improvement became apparent in these clinical
parameters. Neither the patient’s assessment
(P=0.098) nor the doctor’s assessment (P=0.696)
revealed any significant differences between con-
trol group and verum group (Fig. 1). (The assess-
ments “worse’’ and “same’’ were grouped together
to form one category in the statistical analysis.)

RAST examination

The changes of the RAST data from the beginning
to the end of the study showed no differences
between the control and the verum group.

Skin titration (skin prick test)

Changes in skin titration (HEP) values from the
beginning to the end of study are shown in Fig. 2.

No difference existed between the control and
verum group.

PCyy-histamine and PC,, D. pt.

Fig. 3 shows the PC,, data for challenge tests with
histamine and D. pt. There was no difference
between the two groups in the histamine and the
D. pt. provocation, either at the beginning or at the
end of the study.

Discussion

This study showed subjective improvement of
symptoms as assessed by the patients and by the
doctors, at the end of the cleaning period, with no
difference between the verum and the placebo
group. There was no change in allergologic data
(skin end-point titration, RAST, bronchial challenge
with histamine, and D. pt. PC,) during the study.

Clinical assessment by the attending physician and
self-assessment by the patient

The opinion on general well-being by both the
patient and the attending physician revealed a
roughly 50% improvement in both the verum and
the control group - a highly satisfactory statement
of clinical importance. The breakdown between the
control and the verum group did not reveal any
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Fig. 2. Changes in skin titration (HEP) values from start to end of study.

significant difference. Morrow-Brown & Merrett
(23) evaluated the clinical course of 12 asthmatics
after the application of Acarosan, without using a
control group. An improvement was noted in four
(out of five) asthmatic patients under 30 years of
age on the basis of symptom score and drug intake.
The condition of four (out of seven) asthmatic
patients over 30 years remained unchanged after
cleaning with Acarosan. The authors explained this
by the fact that hyperreactivity and inflammatory
changes may be irreversible in older patients. Our
study does not confirm this assumption, as we did
not find an age-related difference in subjective
improvement. Kniest (20) studied a small group of
patients (10 patients each in the control and test
group). Of the patients using the verum prepara-
tion, 80% improved according to clinical para-
meters, compared to only 40% in the control group.
The same was found by Wirthmiiller & Pichler (24)
(11 patients in the test group; eight patients in the
control group). There was a significant improve-
ment in the symptom scores of rhinopathy and
asthma and a reduction in drug intake.

We were unable to determine a similar difference
in favor of the acaricide therapy. Our results are
comparable to those of Huss et al. (21), who also
found no significant changes in lung function or
medication score in a randomized, double-blind,
placebo-controlled study (six patients each in the
control and test groups). When comparing the
clinical outcome, one must take into consideration
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that Kniest conducted his study on patients with
rhinopathy, and Wirthmiiller & Pichler (24) had
patients with rhinopathy and/or asthma, whereas
our group consisted exclusively of patients with
clinically manifested bronchial asthma. Morrow-
Brown & Merrett refer to the considerable influ-
ences of competing antigens, which are not
affected by mite-reducing procedures. Wirthmiiller
& Pichler included 16 patients (total 31) with
animal-related allergic symptoms. In our study, we
accepted only patients with mite allergy and mite
allergen as the only relevant allergen. However,
such competing factors as viral infection and psycho-
genic influence can never be totally excluded.

Allergologic data (prick tests, RAST, bronchial
provocation with D. pt.)

A positive skin prick test confirms the presence of
specific IgE antibodies against the corresponding
allergen in the skin. For asssessment of the clinical
relevance of this sensitization, additional diagnostic
criteria are needed. Reports have been made on
fluctuations in allergic reactions to house-dust-mite
allergens during the course of a year. Therefore,
we tested the hypothesis that avoidance of house-
dust mite - if possible — would also lead to a
decrease in skin sensitivity (and RAST results) to
D. pt. The results of the skin titrations and RAST
determinations in our study did not confirm this
assumption.
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Fig. 3. PC,, histamine/D. pt. values after provocation. Comparison of data at start and end of study year.

In our study, the PC,, values in the bronchial
provocation test with histamine and D. pt. showed
no significant improvement after 1 year and no
difference between verum and control group. This
statement is comparable to the findings of Huss
et al. (21), who found no changes in lung function,
and Wirthmiiller & Pichler (24), who did find an
improvement in the patients’ self-assessment after
Acarosan without statistically significant effect on
bronchial hyperreactivity. Sette et al. (22) also
found no reduction of bronchial hyperreactivity
after spraying benzyl benzoate foam on mattresses.

In conclusion:

1) This study showed no difference between the
verum and control group, either in the patients’
or physicians’ assessment of the clinical score or
in the allergologic data and the PC,, histamine.

2) Whereas the clinical score improved in about
half of the cases in both groups, the PC,,
histamine and the allergologic data (skin end-
point titration, RAST, and PC,, D. pt.) did not
change during the study.

3) Several studies provide good evidence that
benzyl benzoate is effective in killing mites in a
laboratory setting. Our study shows that this does
not hold true under practical conditions over the
course of 12 months. An acaricidal preparation
has to prove its efficacy in the daily life of a
patient’s family rather than under the guidance
of acarologists and professional health workers.

4) Further studies would be necessary to determine
whether a favorable result with an acaricide could
be obtained if applied more frequently and over
longer periods.
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