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ALLERGY REVIEW SERIES—–I

Allergen avoidance in the secondary and tertiary
prevention of allergic diseases: does it work?

Susana Marinho ∗, Angela Simpson, Adnan Custovic

North West Lung Centre, Wythenshawe Hospital, Manchester M23 9LT, UK

Received 2 February 2006; accepted 18 February 2006

KEYWORDS
Allergy;
Allergic disease;
Asthma;
Rhinitis;
Eczema;
Secondary prevention;
Tertiary prevention;
Allergen avoidance;
Mite;
Pets;
Foods

Summary Although allergen avoidance is widely recommended as part of a
secondary and tertiary prevention strategy for allergic diseases, a clear-cut
demonstration of its effectiveness is still lacking. Ongoing observational secondary
prevention cohorts show that sensitisation to mite can be prevented in the short
term by allergen avoidance measures, but further follow-up of these children is
needed to show if this effect can be sustained, as well as to ascertain its impact on
allergic disease. More well-designed trials are still required before we can give any
conclusive advice to our patients. Considering the management of allergy, current
evidence suggests that interventions in children (either single or multifaceted) may
be associated with some beneficial effect on asthma control, but no conclusive
evidence exists regarding rhinitis or eczema. Conversely, there is little evidence to
support the recommendation of allergen avoidance methods in adults with asthma
and rhinitis. There is a need for an adequately designed trial assessing the effects
of a multifaceted intervention in this age group.
© 2006 General Practice Airways Group. Published by Elsevier Ltd. All rights
reserved.
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Introduction

Allergic diseases have a substantial socioeconomic
impact [1]. Asthma may be severe and sometimes
fatal; rhinitis and eczema, although not usually
severe, significantly impair the quality of life of
patients [2—4]. Furthermore, asthma and rhinitis
are common co-morbidities [2,5], and eczema
is frequently associated with these respiratory
allergic conditions. In light of this, several
secondary and tertiary preventive measures have
been tested in studies of different design,
often with conflicting results. Amongst the many
strategies, allergen avoidance is one of the most
frequently investigated. The rationale for the use
of environmental control in this context is based on
the following:

• sensitisation to inhalant allergens is a major risk
factor for asthma, rhinitis and eczema [6]

• exposure to sensitising allergens in allergic
individuals causes disease exacerbation [7—9]

• complete cessation of exposure leads to an
improvement in symptoms (for example,
in patients with hay fever, the absence of
exposure to grass is associated with a dramatic
improvement in symptoms[10]; patients
sensitised to cats or dogs only report symptoms
when in contact with the pet).

However, observations in occupational asthma
suggest that only early cessation of exposure to
the offending allergen may lead to a resolution of
symptoms; if the exposure continues for a longer
period, removal from exposure may not result in
symptomatic improvement [3].

Allergen avoidance measures

Mite allergen avoidance

Reduction of mites and mite allergens in the home
can be attempted in a number of ways, according
to the site of contamination. The most effective
measure to reduce allergens in bed is to cover the
mattress, duvet and pillows with encasings that
are impermeable to mite allergens. Nevertheless,
since mites can accumulate in exposed bedding -
as well as in soft toys - these should be washed in

a hot cycle (above 55 ◦C) in order to kill the mites.
Carpets should be removed and replaced by hard
flooring. Other measures that may reduce personal
exposure to mites include regular vacuuming of
floors and carpets/rugs, replacement of fabric
covered upholstered furniture with leather or
vinyl coverings, and replacement of curtains with
blinds. Chemical methods, such as acaricides,
are effective in reducing mite allergen levels in
the laboratory setting but difficult to use in the
home as their effectiveness depends on repeated
application. Since mites require high levels of
humidity to survive, another approach to reduce
mite population and growth is to control humidity
in the home. However, detailed models of the
humidity profile of domestic microclimates (e.g.
bed, upholstered furniture) are not available,
and reducing central humidity may be ineffective
in reducing humidity in mite microhabitats like
mattress or carpets. Furthermore, this approach
critically depends on the type of climate and
housing design—–for example, central mechanical
ventilation heat recovery units can reduce indoor
humidity in Scandinavian houses where outdoor
humidity is low and home insulation is good, but are
considerably less effective in the UK where outdoor
humidity is high and homes are relatively poorly
insulated.

Pet allergen avoidance

The only way to reduce effectively exposure to cat
or dog allergen is not to have one in the home.
It is worth emphasising that even after permanent
removal of an animal from a home it can take many
months for the allergen reservoir levels to fall.

Short-term and modest reductions in the
airborne allergen achieved by high-efficiency
particulate air (HEPA) filter cleaners or regular
pet washing are too small to reduce significantly
personal inhaled allergen exposure when the pet is
kept in the home.

Food allergen avoidance

Exclusion diets are usually very difficult and
complicated to undertake, although this complexity
depends on the food and on the age of the patient
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in question. It is generally simpler to exclude some
food from the diet of very small breastfed children,
but it is extraordinarily complex to attempt the
same in an older child or adult. Furthermore, many
of the most commonly implicated food allergens
are present in a variety of different foods, and
frequently only in vestigial ‘‘hidden’’ amounts,
which makes the identification of these foods an
almost impossible task for patients. Fortunately,
the recent awareness of this problem with
improvement in labelling of all foods, along with
comprehensive dietary advice by an experienced
dietician, has begun to simplify this problem.

Secondary prevention

Secondary preventive measures are designed to
halt the progression of disease in individuals who
are at high risk for the development of clinical
allergy, but who have not yet developed specific
symptoms—–for example, the prevention of asthma
in individuals with eczema, rhinitis, or evidence of
allergen sensitisation. The evidence for effective
secondary prevention measures is scarce and only
a small number of secondary prevention trials using
allergen avoidance measures have been conducted.
Most research to date has focused on primary and
tertiary prevention.

A multicentre study (Study of Prevention of
Allergy in Children of Europe—–SPACE) investigated
the protective effect of mite avoidance in high-
risk allergic children (with a family history of
atopy, asthma, rhinitis, eczema, but not sensitised
to mite) [11,12]. In one study [11], 636 young
children aged 1.5—5 years were randomised to
mite-impermeable mattress covers and specific
mite avoidance advice vs. general advice only. The
rate of sensitisation to mite after one year was
reduced in the active group. A similar study and
intervention including 242 children aged 5—7 years
was reported by another group [12]. After one year,
fewer children were newly sensitised to mite in
the active group, with a trend for fewer wheezing
symptoms. These studies show that sensitisation to
mite can be prevented in the short term. However,
further follow-up of these children is essential to
show if this effect can be sustained, as well as
to ascertain its impact on the natural history of
allergic disease.

Tertiary prevention

The objective of tertiary prevention is to prevent
exacerbations, thereby improving disease control
and reducing medication needs.

Exposure to different allergens can trigger
asthma attacks and exacerbate rhinitis and eczema
in sensitised individuals [7,9,13,14]. Consequently,
avoiding allergens which cause symptoms in those
who are sensitised seems logical, and should
lead to an improvement in disease control. This
type of intervention works for patients with
occupational asthma, where identification and
complete avoidance of the culprit trigger is feasible
and associated with a dramatic improvement in
symptoms, having even been shown to induce a
reduction in sensitisation in latex-allergic health
care workers [15]. However, only cessation of
exposure early in the natural history of the disease
will result in the resolution of symptoms.

Several studies (mostly carried out at high
altitude or hospitals) have suggested clinical
benefits from allergen avoidance [16,17]. However,
attempts to replicate these findings in the patients’
homes have provided conflicting results.

Mite allergen avoidance

A set of measures mentioned in the previous section
can be used to reduce mite allergens in the home
[18]. However, these interventions are costly, and
the critical question is whether their use has any
impact on disease in real life.

Systematic reviews
A recent update of the Cochrane meta-analysis
comprising 49 studies including 2733 patients
(literature search until June 2004), reported no
effect of the interventions and concluded that
current methods of mite allergen avoidance should
not be recommended for mite-sensitive asthmatics
[19]. Similarly, a Cochrane systematic review of
mite avoidance measures for perennial allergic
rhinitis published in 2001 reported no beneficial
effect of physical or chemical intervention,
concluding that there is little evidence that a
reduction in mite exposure will lead to a sustained
improvement in patient’s outcomes (however, only
four small trials satisfied the inclusion criteria,
all of which were judged to be of poor quality)
[20,21]. There are no systematic reviews assessing
the effect of mite avoidance in eczema.

Asthma
Studies in adults. Three studies investigating mite
avoidance in the treatment of asthma in adults
(each of very different design and including in
total results on only 98 mite-allergic patients) have
been much cited as showing a beneficial effect. In
1986, Walshaw and Evans [22] reported the results
of a multifaceted intervention which successfully
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reduced mite exposure (involving plastic mattress
encasings, linoleum bedroom floor coverings, or
regular vacuuming and a washing and cleaning
regime over a one-year period). The active group
showed a small improvement in peak expiratory
flow rate (PEFR) and bronchial hyperreactivity
(BHR). Van der Heide et al. published in 1997 the
findings of a three-way study of air cleaners and
encasings in allergic adults with asthma, where they
found a small improvement in BHR in the group
randomised to receive both the active air cleaners
and covers at 6 months [23]. In 2001, Htut et al. [24]
published a study investigating the use of active
heat-steam treatment in homes with or without the
use of a special home ventilation system, reporting
a sustained reduction in allergen levels in all the
study participants and a significant improvement in
BHR.

Considering more recent studies, the largest
randomised double-blind, placebo-controlled
(RDBPC) trial assessing the effect of mite-
impermeable bed covers as a single intervention
has been performed in the UK, involving over 1000
adults with physician-diagnosed asthma and on
inhaled corticosteroids (ICS) [25]. The patients
were selected irrespective of allergen sensitisation
(two-thirds had positive mite-specific IgE) and
allergen exposure status (approximately one in
four beds had mite allergen levels greater than
10 �g/g). The study comprised two periods, each
lasting six months: the first, with patients on stable
ICS treatment; and the second with a controlled
ICS step-down regime (steroid reduction continued
until either all ICS had been discontinued or asthma
control had deteriorated according to predefined
criteria). The primary outcomes were morning
PEFR over a four-week period during month
6 in comparison to run-in, and the proportion
discontinuing ICS during months 7—12. There was
no difference in either of the primary outcomes for
the whole group or the mite-sensitive subgroup,
or in any of the secondary outcomes. Further
analysis of the subgroup of 130 patients with high
mite-specific IgE (≥10kUA/l) and high baseline
mite allergen exposure (>10 �g/g of mattress
dust) did not demonstrate any differences in
any of the outcomes between the active and
placebo groups. One other RDBPC study carried
out in the UK but selecting adult patients with
asthma on ICS (n = 55) only if sensitised to mite
(mite-specific IgE > 0.7 kUA/l) and exposed to high
levels of this allergen in their mattresses (Der p
1 > 2 �g/g), did not identify any effect of mite-
proof encasings in any of the measured outcomes
(PEFR, asthma symptoms and medication)
[26].

These two trials showed convincingly that
a single intervention with mite-proof encasings
involving the mattress, duvet and pillows is
ineffective in the long-term treatment of asthma
in adults, even in highly mite-allergic individuals
exposed to high levels of mite allergen in whom
this type of intervention is most likely to have an
effect.

Another RDBPC trial published in 2005,
investigating the effect of mite-proof encasings
on the quality of life (QoL) of mite-sensitised
patients (n = 224) with asthma and/or rhinitis
and/or eczema, failed to prove a significant
effect of this intervention between the active and
control groups regarding the quality of life scores,
although these were significantly lower in both
groups in comparison to the general population
[27]. Several other recent studies investigating
the same intervention failed to prove a beneficial
effect [19,28,29].

A recent RDBPC trial also investigating the
effectiveness of mite-impermeable bed covers
performed in the Netherlands included 52 mite-
sensitised asthmatic patients (aged 12—60 years)
and had a 9-week intervention period. The authors
demonstrated an improvement in PEFR in the active
compared with the placebo group, but not in any of
the other outcome measures [30]. Unfortunately,
long-term follow-up of this population has not
been performed.

Studies in children. A recent large study in 937
children (aged 5—11 years) from seven US inner-city
areas with high levels of poverty, investigated the
effectiveness of a comprehensive environmental
control regime [31]. Participants had physician-
diagnosed poorly controlled moderate to severe
asthma (despite this, less than half of the
subjects were receiving appropriate controller
treatments) and at least one positive skin test.
The intervention (lasting one year) was tailored
to the child’s sensitization and exposure status,
included advice on reduction in passive smoke
exposure when appropriate, and focussed on
the education of the parent/caregiver. Allergen-
impermeable mattress and pillow encasings and
high filtration vacuum cleaners were supplied to
homes of cases, but no attempt was made to
introduce placebo devices into control homes. This
wide-range intervention significantly reduced mite
and cat allergen levels and was also associated with
significantly more symptom-free days over a two-
year period in the active compared to the control
group. The increase in symptom-free days was
seen predominantly in those children with larger
(>50%) reductions in allergen (mite and cockroach)
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levels. The number of emergency room visits was
also reduced during the intervention year, and
many of the secondary outcome measures showed
a significant improvement, or a trend towards
improvement in the active compared with the
control group.

In another recent publication, Halken et al.
[32] reported the results of a RDBPC trial on the
effect of a single intervention (lasting one year)
with mite-proof mattress and pillow encasings in
52 mite-allergic children with physician-diagnosed
asthma exposed to mattress Der p 1 levels >2 �g/g.
There was a significant decrease in the dose of ICS
(approximately 50%), observed only in the active
group.

Several other previous studies have indicated
that an intervention including mattress encasings,
combined or not with other mite avoidance
measures (such as the use of acaricides and washing
instructions), is associated with an improvement in
BHR in mite-sensitised asthmatic children [33] or in
forced expiratory volume in one second (FEV1) [34],
or a reduction in acute visits due to asthma [35].

Rhinitis
A recent RDBPC trial investigated the effectiveness
of mite-impermeable encasings in 279 mite-allergic
patients (sensitised and with a positive nasal
challenge to mite) with perennial allergic rhinitis,
aged 8—50 years [36]. There was a marked and
significant reduction in the level of mattress Der
p 1 in the active compared to the placebo group.
Nevertheless, both groups reported a decrease
in symptom scores (primary outcome measure)
during the 12-month follow-up period, with no
difference between groups; similarly there was
no difference between the groups in any of the
secondary outcome measures. This is the first
RDBPC trial on the effect of mite-proof encasings
on the treatment of rhinitis and, similarly to the
most recent publication cited previously [27], it
failed to demonstrate a beneficial effect. Other
studies on mite avoidance measures in rhinitis
have either been open or have used HEPA filters
[37] or acaricides [38], showing minimal clinical
benefit.

Eczema
Besides the previously quoted study investigating
the effect of mite-impermeable encasings on
the QoL of patients with asthma and/or rhinitis
and/or eczema [27], the most recent study on mite
avoidance in the management of patients with
eczema was published in 2002 [39]. This RDBPC
trial, which included 86 mite-allergic patients
with eczema (aged 8—50 years), failed to show

any significant differences in clinical parameters
between the active (using mite-proof encasings for
1 year) and control groups, despite the reduction
in mite exposure. Another study with a similar
design in 20 adults (intervention comprising mite-
impermeable encasings and acaricides), also failed
to show an improvement in overall disease activity
[40]. An earlier study in which half the patients
were children, using a combination of encasings,
acaricides and high filtration vacuum cleaners for
six months, demonstrated a significantly greater
improvement in the severity score and area
affected in the active compared to the control
group [41].

To summarize, most of the published studies
in adults demonstrate that the use of allergen-
impermeable covers as a single intervention is
clinically ineffective in asthma management. While
it remains possible that a multifaceted intervention
combining this strategy with other mite control
measures in carefully selected patients could have
some effect, this has not as yet been addressed in
an adequately designed study. In contrast, several
small trials of allergen-impermeable bed encasings
as a single intervention in asthmatic children have
reported benefits, as did more comprehensive
interventions in children living in poor quality
housing; the applicability of these findings to more
affluent children remains to be investigated.
Regarding rhinitis and eczema, the most
recent well-designed studies on mite avoidance
measures have failed to demonstrate a clinical
benefit.

Pet allergen avoidance

Although it is accepted that there is a significant
clinical improvement associated with the absence
of contact with the sensitizing pet in cat- or
dog-allergic patients—–based on clinical experience
and observational studies [42]—–it is also known
that these allergens are very difficult to eradicate
from the home, and even then exposure may be
maintained as cat and dog allergens are ubiquitous
[43].

Three studies have addressed the effects of
pet allergen control measures in pet-sensitised
pet owners. Two showed small improvements in
asthma-related outcomes [44,45], but one did not
[46]. However, the number of subjects was small
and larger studies would be needed before public
health recommendations can be made. A Cochrane
review reported no beneficial effect of pet allergen
control measures for allergic asthma in children and
adults—–however, only two small studies met the
inclusion criteria [47].
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Food allergen avoidance

It is difficult to get patients to comply with food
allergen avoidance. The beneficial effects of food
avoidance in food-allergic patients without other
allergic disorders are unambiguous, this approach
being indeed the mainstay of their treatment. Some
controversy still exists, however, regarding the
role of exclusion diets in patients with combined
eczema and food sensitivity. The few small studies
on this issue, most investigating the impact of
an elemental diet, showed no or limited benefit
[48—50].

Conclusions

Although allergen avoidance is widely
recommended as part of a secondary and tertiary
prevention strategy for allergic diseases, a clear-
cut demonstration of its effectiveness is lacking.
Considering the management of allergy, there is
little evidence to support the use of simple indoor
allergen avoidance methods in adults with allergic
disease. As for the effects of a multifaceted
intervention there are, as yet, no adequately
powered studies upon which to make an informed
decision in this age group. In contrast, the majority
of studies in children suggest that environmental
control measures may be of some benefit. The
reasons for this are not clear, but the situation
may be analogous to that of occupational asthma,
when prompt removal from a sensitizing allergen is
associated with a better long-term outcome than
after prolonged exposure.
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