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Environmental interventions for mite-induced
asthma: a journey between systematic reviews,
contrasting evidence and clinical practice

Summary
House dust mites (HDM) are one of the most important sources of indoor allergens world-
wide. Exposure to high environmental levels of dust mite allergen is associated with an
increased risk of sensitization, asthma and deterioration of lung function. On the basis of
these data, it would be logical to assume that asthmatic patients with mite allergy could
benefit from a reduction of exposure to these allergens. Several environmental prophylactic
actions against HDM, either physical or chemical have been tried, alone or in different
combinations. However, a recent Cochrane Systematic Review did not detect specific clin-
ical benefits from the use of prophylactic environmental measures in asthmatic patients
sensitive to HDM and concluded that such measures can no longer be recommended as
they are ineffective.This paper presents the results of a web-based questionnaire, adminis-
tered to more than 200 Italian paediatricians, and shows that physicians' behaviour in re-
al life is very far from SR conclusions. It also summarizes the indications of the most au-
thoritative guidelines, highlighting some contrasting evidence and some significant
weaknesses of the SR, that could make the final conclusions at least uncertain. In the light
of these findings, it seems that the recent Cochrane SR cannot be considered the definitive
document on the uselessness of environmental prevention of mite-related asthma.
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Introduction

House dust mites (Dermatophagoides genus, family Py-
roglyphidae) are one of the most important sources of in-
door allergens worldwide (1). HDM allergens are widely
distributed in homes, but are particularly present in beds
and beddings (2), which represent an ideal environment
for their growth due both to the microclimatic conditions
of temperature and humidity, and to the presence of
abundant food, represented by the desquamation of hu-
man skin.
Exposure to high environmental levels of dust mite aller-
gen in early life is associated with an increased risk of sen-
sitization to mites at 3-7 years of age (3). Recent data
show that a relevant proportion of high risk children are

already sensitized in preschool years (4) and that sensiti-
zation to mites is an important risk factor for developing
asthma (5,6). Exposure to high environmental levels of
mite allergens in sensitized subjects is associated with an
increased prevalence of bronchial hyper-responsiveness,
asthma, and deterioration of lung function (7,8). Up to
85% of asthmatics are HDM allergic (9).
On the basis of these data, it would be logical to assume
that asthmatic patients with mite allergy would benefit
from a reduction of exposure to these allergens. In fact
periods spent at high altitude, where the environmental
concentration of mites is low, are associated with an im-
provement in lung function (10). Over the past 30 years,
several environmental prophylactic actions against HDM,
either physical (air, freezing, heating, washing, barrier
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methods, air filters and ionizers, etc..), or chemical (use of
acaricide substances), have been tried, alone or in differ-
ent combinations.
Is there sufficient evidence to suggest that such preventive
measures are effective for asthmatic patients? If one looks
at the conclusions of the recent Cochrane Systematic Re-
view (11) the answer appears to be no. The authors con-
sidered 55 trials (3121 patients).Thirty-seven of these tri-
als studied physical methods, mainly by covering mat-
tresses with waterproof fabrics (26 trials), 10 investigated
chemical methods and 8 a combination of the two. In
general, the quality of the studies concerned was not con-
sidered good, as the authors believed that potential bias
might have led to an overestimate of the effects of the in-
tervention (12).
By considering the morning peak flow (the most fre-
quently used outcome measure, n= 1665 patients)
Gotzsche et al. did not detect specific clinical benefits in
asthmatic patients sensitive to house dust mites deriving
from the use of prophylactic environmental measures in
terms of the number of patients showing improvement
(risk ratio 1.01, 95% CI 0.80-1.27), asthma symptom
scores (SMD -0.06, 95% CI - 0:16 to 0:05) and drugs in-
take (SMD -0.05, 95% CI -0.17-0.07); in fact, the stan-
dardized mean difference (SMD) was 0.01 (95% CI -
0.08-0.11). They conclude that such measures can no
longer be recommended as they are ineffective.

How is current medical practice?

In order to get a picture of what happens in real life, we
invited paediatric allergists subscribing to two popular
discussion forums (www.apalweb.it and www.siaip.it) to
answer some questions regarding their attitudes regarding
environmental prevention measures in cases of asthma
and sensitization to mites. Two questionnaires were sent
out: one concerning the most common physical methods
and the other concerning the use of acaricide substances.
The results, unpublished, are visible on the website of the
Italian Society of Pediatric Allergology (SIAIP).
Two-hundred-fourteen allergists responded to the first
questionnaire, the sample being represented mainly by
family paediatricians and Hospital doctors, most of them
involved in clinical allergy. Nearly ¾ of the sample rou-
tinely recommend the use of physical tissue barriers to
asthmatic patients allergic to HDM, and 80% suggest
washing the barriers regularly at high temperatures (60
degrees Celsius or more). Sixty per cent of them also rec-

ommend washing bedding weekly, at the same tempera-
tures, together with the use, if possible, of a vacuum
cleaner with high efficiency filters (HEPA).
The majority (92%) recommend removing carpets and
carpeting from the bedroom, and < 50% advised ventilat-
ing the home and controlling the sources of humidity.
When this was unfeasible, about one half of the sample
advised patients to purchase a dehumidifier, while hardly
anyone recommend purchasing an air cleaner.
One-hundred-eleven doctors responded to the second
survey (use of acaricides): over 90% did not recommend
the use of chemical acaricides on mattresses and pillows,
or on carpet and chairs.

What do the guidelines say?

The U.S. guidelines for the diagnosis and management of
asthma (EPR3, 2007) suggests for patients with asthma
and mite allergy, covering the mattress and pillows with
waterproof tissue specific for dust mites, washing sheets
and blankets weekly with hot water (> 54 °C) and, possi-
bly, reducing the humidity of the environment, removing
carpets and felt animals (13).
The British Thoracic Society guidelines on asthma (14)
consider the conclusions of the Cochrane Systemic Re-
view (SR), but underline that the great heterogeneity of
the studies included in the review, in terms of action tak-
en and outcomes measured, makes the interpretation of
the SR difficult, considering also the fact that some good
quality trials using waterproof coatings included in the
SR, detected both clinical and functional benefits in asth-
matic patients (15, 16). The BTS Guidelines conclude
that mite prevention measures cannot be presently con-
sidered a cost-effective beneficial intervention, but the
fact that many families are strongly motivated to put into
practice interventions aiming to reduce the contact with
allergens has to be considered. In such cases, a complete
system of barrier fabrics for the bed, removing carpets, re-
moving stuffed toys from the bed, high-temperature
washing of bed linen, acaricides on sofas and armchairs,
and a good ventilation with or without dehumidification
should be suggested.
The GINA guidelines (updated to 2011) point out that
the HDM allergy is a universal health problem (17) and
that, due to the fact that HDM live and breed in homes,
it is difficult to reduce their concentration and impossible
to eradicate them. Thus a single preventive intervention
has little chance of being effective, at least in adults.
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There is some evidence of efficacy of a single preventive
intervention (waterproof covers) in children (15), but the
Guidelines repeatedly underline the concept of an inte-
grated approach between the various methods that have
been most able to reduce the concentration of allergen,
such as waterproof covers, washing bedding at high tem-
perature (55-60 °C), carpet removal, air purifiers with
HEPA filters.

A critical review of the systematic review

The Systemic Review of Gotzsche et al. (11) shows sig-
nificant “weaknesses” that could make the final conclu-
sions at least uncertain, due to a remarkable heterogeneity
of approach and methodological flaws. In fact, only 26 of
the 55 studies included used waterproof covers for mat-
tresses, and only in 11 case trials the intervention led to a
significant reduction of the concentration of allergen.
Small numbers of patients were enrolled in 50% of the
studies considered. The majority of studies measured
changes in peak flow as the primary events, a parameter
that does not appear particularly helpful in asthma self-
management programs or directly correlated with the
severity of symptoms because of its extreme variability
(18).
The choice of including some studies (19) and excluding
others (20, 21) seems questionable.
In particular, the negative study by Woodcock et al (19)
enrolled a significant number of subjects, thus lending
greater weight to the results of the meta-analysis. This
study was included despite relevant methodological prob-
lems (skin testing not performed before recruitment, cov-
ers definitely not waterproof, no educational intervention,
no reduction in the concentration of mites in the course
of one year).
On the other hand, the controlled trial by Murray et al
(20), showing an effect of preventive measures, was ex-
cluded because randomisation was not clearly described, a
characteristic shared by other studies which instead were
included (22, 23).
Likewise the study by Morgan et al (21), reporting a sig-
nificant clinical benefit, was excluded from the analysis
despite the large sample size and excellent methodology,
because it included avoidance measures for allergens
(cockroach) other than HDM.
If this was an admission criterion, the meta-analysis
might have included only studies in which all patients
were monosensitized to mites, which is not the case.

A previous SR by Gotzsche et al (24), reaching negative
conclusions about the benefits of environmental measures
for asthmatic HDM sensitized patients, was questioned
on the BMJ.
In summary, the main critical points of the SR are:
the effectiveness of prophylactic measures may also de-
pend on the duration of disease, being reduced in patients
whose asthma began a long time before (25);
studies that were not able to obtain a decrease in the con-
centration of mites should not be included in the SR; it is
clear that in these cases the clinical improvement could
not be achieved (26);
almost all trials had low statistical power, due to the small
number of patients enrolled, which makes the results un-
reliable (27);
the SR included mainly studies in which the primary out-
come was a modification in PEF values and excluded
those considering bronchial hyper-responsiveness (BHR)
as a more reliable marker of the efficacy of preventive
measures (20, 28-30).
Platts-Mills (31) points out that a further meta-analysis
published by the same authors in 2001 (32), reported a
significant benefit from physical measures in asthmatic
mite-allergic patients (p = 0.02), thus amending some
problems of the meta-analysis published the previous
year, but despite this, the authors curiously continued to
report negative findings.

Conclusions

In the light of these findings, it seems that the recent
Cochrane SR cannot be considered the definitive docu-
ment on the uselessness of environmental prevention of
mite-related asthma. We believe, however, that interven-
tions aimed at reducing the level of environmental aller-
gens can be insufficient singularly but show a greater
chance of success in combined form (21). As pointed out
by the GINA guidelines, mites are present throughout the
home and it is virtually impossible to eradicate them if, as
evidenced by a study conducted in Denmark on the life
cycle and the developmental stages of mites, there is the
possibility of contamination from the outside environ-
ment (33).
In conclusion, in keeping with the main guidelines and
with the usual behaviour of the vast majority of special-
ists, the best strategy is to reduce the level of exposure of
asthmatic patients sensitized to mites by implementing all
the preventive measures (tissue barrier, periodic cleaning
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of mattress covers at high temperatures and weekly
cleaning of bedding, frequent ventilation of environments,
removal of carpets and stuffed animals, reducing sources
of moisture and possible use of HEPA vacuum-cleaners.
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