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ABSTRACT

Background

Although pet removal has been recommended in guidelines on the management of allergic asthma, pet ownership remains high in families
where one or more members have an allergy to pet dander. Allergen control measures such as air filtration units placed in the homes of
pet-allergic asthmatics have been used as a means of reducing allergen exposure.

Objectives

To determine the clinical efficacy of pet allergen control measures in the homes of people with pet-allergic asthma.

Search methods

We carried out an electronic search of the Cochrane Airways Group Specialised Register of Trials. No restriction was placed on language
of publication. Searches are current as of September 2008.

Selection criteria

Randomised controlled trials comparing an active allergen reduction measure with control were considered for analysis. Participants had
stable pet-allergic asthma.

Data collection and analysis

Two reviewers extracted data independently. Only a limited amount of data could be analysed and no meta-analysis was possible.

Main results

Two studies met the inclusion criteria for the analysis. Both examined the effectiveness of air filtration units. Both trials were small (n =
22 and n = 35). No significant differences were detected between active intervention and control on the primary and secondary outcome
measures reported in the studies. Data on absence from school or work were not reported in either study. No meta-analysis could be
performed due to lack of common outcomes. An update search conducted in September 2006 did not identify any further trials.

Authors' conclusions

The available trials are too small to provide evidence for or against the use of air filtration units to reduce allergen levels in the management
of pet-allergic asthma. Adequately powered trials are needed. There are no trials of other allergen reduction measures, such as pet washing
or possibly pet removal.

Pet allergen control measures for allergic asthma in children and adults (Review) 1
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PLAIN LANGUAGE SUMMARY

Pet allergen control measures for allergic asthma in children and adults

Some people with asthma who own pets can be allergic to the dander that accumulates in and around the home. Certain guidelines
recommend the removal of pets as the most effective way of reducing exposure to the allergens emanating from their hair and skin. Other
measures have been proposed as an alternative to pet removal, such as pet washing, sprays and air filtration units. The aim of these
interventions is to lower the amount of allergen in the air and on the floor of the home, and so limit the risk of asthma symptoms worsening.
Very little research of a high quality has been published on this topic, and the current evidence is not sufficiently reliable to draw firm
conclusions. Further research should consider the effectiveness of pet washing, sprays and possibly pet removal from the home.
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BACKGROUND

Asthma can be defined by its major clinical symptoms, variable
airflow obstruction and reversibility (BTS 1997). The etiology of
the disease is complex and is attributable to both genetic and
environmental influences. It is widely recognised that in Western
countries atopy is associated with asthma with just over 50% of
asthmatic adults and children having at least one positive skin prick
test to a common allergen (Balfour Lynn 1999). There is evidence
that atopy is a predictor of asthma in children (ATS 1962), but its
role has yet to be fully elucidated (Pearce 1999; von Mutius 2001).

In Western countries up to 40% of adults or children (two to
four years) with atopy and asthma may be sensitised to cat (ATS
1962; Eriksson 1996). Inhalation challenge studies in the laboratory
setting demonstrate that contact with cat allergen can induce
respiratory symptoms in those with cat allergy and asthma (Wanger
1999).

It would appear that the allergenic components of cat dander are
relatively stable in house dust and are difficult to remove with
regular cleaning (ATS 1962). Cat allergenis also found in unexpected
places such as dust in schools (ATS 1962). It would seem that cat
allergen is ubiquitous in societies where cat ownership is common,
and indeed the community prevalence of cat shows a correlation
with the community prevalence of respiratory symptoms and
sensitisation prevalence (Roost 1999). However, the contribution
that the real life 'challenge' of pet ownership has on respiratory
symptoms compared to what is present in the community, is
unclear.

Some guidelines for asthma indicate that pets especially cats
should be removed from the homes of those with specific allergies
and asthma (BTS 1997), but others do not (SIGN 1998; Prodigy).
Anecdotally compliance with pet removal is reported to be poor.
"Rather than dictatorial, it is best for the families to come to
decisions about removing pets themselves. This may be helped by
providing objective evidence." (Balfour Lynn 1999).

In those families that choose to keep the pet some techniques
aimed at reducing indoor allergen load are available. Methods
focused on the source include washing or wiping the pet with
and without chemical agents and those focused on airborne and
dust allergen reservoirs include air filtration and chemical cleaning
agents (Avner 1997; Custovic 1998; Wood 1998; Hodson 1999).

This review attempts to summarise the evidence for the
effectiveness of any measures to reduce pet allergen exposure on
reducing the symptoms of asthma associated with pet allergy.

OBJECTIVES

To assess whether measures to reduce pet allergen are effective in
the treatment of people with pet-allergic asthma.

METHODS

Criteria for considering studies for this review
Types of studies

All randomised trials or quasi- randomised trials comparing
measures to reduce pet allergen in the home with placebo
whenever practical. Controls with no placebo were acceptable only

if it was not possible to use a placebo, such as removal of the family
pet from the home.

Types of participants

The participants were diagnosed as having bronchial asthma by an
appropriately qualified physician. Allergy to pet was demonstrated
by positive skin prick test greater or equal to histamine control, or
positive pet specific RAST or ELISA, or positive bronchial challenge
to pet allergen. The relevant pet was in the home at the start of
study. Participantsincluded children or adults of any age and either
gender.

Types of interventions

The types of allergen reduction measures considered were:

1. Removal of pet from the home with or without cleaning of the
house compared to keeping the pet

2. Keeping the pet & High Efficiency Particulate Air (HEPA) filter
compared to keeping the pet and placebo filtration unit

3. Keeping the pet & any air filter compared to keeping the pet &
placebo filtration unit

4. Keeping the pet & chemical cleaning agents (of home or pet)
compared to keeping the pet & placebo chemical cleaning
agents

Types of outcome measures
Primary outcomes

Lung function

Secondary outcomes

1. Night time &/or day time coughing

2. Changes in asthma medication use (both reliever and preventer
therapy)

3. School/work absenteeism
4. Quality of life score
5. Symptom scores.

Biochemical markers of inflammation such as change in
eosinophilic peroxidase (EPO) and eosinophil protein X (EPX)
(Bjornsson 1996; Lonnkvist 1999) and of allergen contact such as
reduction in serum IgG or IgE specific for cat proteins were also
recorded. Changes in allergen levels within the home such as
airborne or dust concentration of Fel d 1 (cat dander) or other cat
allergen and dust concentration of Fel d 1 or other cat allergen were
also recorded.

We considered studies provided they reported the primary
outcome.

Search methods for identification of studies
Electronic searches

Trials were identified using the Cochrane Airways Group
Specialised Register of trials, which is derived from systematic
searches of bibliographic databasesincluding the Cochrane Central
Register of Controlled Trials (CENTRAL), MEDLINE, EMBASE and
CINAHL, and handsearching of respiratory journals and meeting
abstracts. All records in the Specialised Register coded as 'asthma’
were searched using the following terms:

Pet allergen control measures for allergic asthma in children and adults (Review) 3
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(cat* or "fel d 1" or feline* or dog* or canine* or pet* or animal*)
and (((air*) and filt* or cleaner*) or hepa* or wash* or chemical* or
(allergen* and (avoid* or reduc*)))

We did not impose any restrictions on the language of publication.
The searches were up to date as of September 2008.

Searching other resources

We checked the bibliography of each paper and other published
reviews for further references. We also contacted the primary
authors of each study, together with experts in the field, and the
manufacturers of allergen reduction materials/appliances in order
to identify additional trials, whether published or unpublished.

Data collection and analysis
Selection of studies

Two independent reviewers (SK and TL) assessed all reports of
studies identified as potentially eligible. SK and TL extracted data
following the Airways Group procedure.

Data extraction and management

Data were entered into RevMan software package for analysis.

Assessment of risk of bias in included studies

We assessed the risk of bias for each study in terms of allocation,
blinding and other sources of bias relating to treatment or
population recruited. The domains we used as the basis for
this assessment (allocation generation, allocation concealment,
blinding and other sources of bias) were judged to be at low, high
or unclear risk of bias.

Data synthesis

Data will be combined with WMD (weighted mean difference) for
continuous outcomes measured on the same metric, or SMD for
continuous outcomes measured on different metrics. Fixed Effect
modelling will be used to combine data unless heterogeneity is
identified (P =/<.01) in which case a Random Effects model will be
used to determine the extent to which variation in the data affect
the pooled treatment effect estimate.

For dichotomous variables, event rate data will be pooled using a
Peto Odds Ratio (POR).

In the event of further randomised trials being identified, there
will be a sensitivity analysis of high- and low-quality trials, and
subgroups planned in the following way:

1. Adults or children with asthma with a clinical history and
positive skin prick test (SPT) or elevated serum specific IgE to cat
allergen.

2. Children will be analysed as a sub group as this population is
most at risk of allergen induced symptoms.

3. Patients who are mono-allergic or have a seasonal allergy and
are studied out of that season will be analysed as a sub group.

RESULTS

Description of studies
Results of the search

From searches run from all years to September 2008 we have
identified a total of 227 references. A total of 16 of these have been
retrieved as full-text articles. Thirteen studies were excluded, oneis
ongoing (Rolfsjord 2005), and two met the eligibility criteria of the
review.

An archive of previous search results is given in Appendix 1.

Included studies

Two studies met the eligibility criteria of the review.

Study design

Both van der Heide 1999 and Wood 1998 were randomised,
double blind placebo controlled studies. Wood 1998 was a parallel
designed study and van der Heide 1999 was designed as a cross-
over study. However, in the van der Heide 1999 study parallel
group data from the first arm of the study were presented due to
uneven distribution. The study duration in the Wood 1998 study
was four months in total. Following a one-month run in, patients
were treated with active or placebo filters for three months with
no follow-up. van der Heide 1999 had a one week run in and a
treatment period of six months with cross-over at three months.
No follow-up or washout was apparent. The duration of the Wood
1998 study was four months in total. Following a one- month runin,
patients were treated with active or placebo filters for three months
with no follow-up. van der Heide 1999 had a one week run in and
a treatment period of six months with cross-over at three months.
No follow-up or washout periods were reported.

Populations

Wood 1998 recruited 38 adult patients with allergic asthma and/or
rhinitis associated with cats. Thirty five patients were randomised
to the two treatment groups, three having been excluded during the
one month run-in. Asthma was defined as respiratory symptoms
(either asthma or rhinitis) requiring regular medication use on more
than 50% days. Severe asthmatics were excluded but no definition
of severe was cited as these data were obtained by questionnaire.
Sensitisation to pet allergen was established by cat specific skin
prick test and a history of developing symptoms on exposure to
cat. A skin prick test was undertaken which consisted of several
allergens (dust mite, cat, dog, cockroach, molds, grass, tree and
ragweed pollen), and this was used to determine other coexistent
allergies. Participants were enrolled outside of the pollen season
for which they had had an allergic reaction, or were not enrolled
if part of the study period included part of the pollen season.
Participants who planned to be away from their domicile for more
than one week during the study period were excluded. A subgroup
of asthmatics were defined as methacholine reactive (N = 23).
Participants were recruited from the community via a newspaper
advertisement.

van der Heide 1999 recruited 22 children with mild asthma
(mean FEV1 90.2 +/-11.2 % predicted) who were allergic to cat
or dog. There were two drop outs, both due to changes in
inhaled steroid medication. Asthma was defined as 'moderate’
although participants had minimal symptoms on inhaled steroids

Pet allergen control measures for allergic asthma in children and adults (Review) 4
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and all participants were responsive to adenosine monophosphate.
Particpants were enrolled provided they were sensitised to cat
or dog allergen (RAST class > or = two units). The study period
was out of the pollen season (September to April), and this study
also included participants with perennial allergies. Participants
were excluded from the study if they changed their medication.
No patients had viral upper respiratory tract infections during the
study period, but it is unclear if this was an inclusion criterion.
Participants were recruited from an outpatient paediatric chest
clinic.

Neither study gave data for the total eligible population or the
number that declined to consent.

Interventions

Wood 1998 used a Honeywell envirocare HEPA filter used in the
bedroom alone, with the capacity for 15 changes of air per hour
in an average bedroom (350 cubic feet per minute). In both
treatment groups, participants' pillow and mattress were encased
with impervious covers, and they were instructed to wash bedding
once a week and keep the cats from entering the bedroom at all
times by keeping the door shut. Compliance was closely monitored,
with a timing device inserted into the HEPA filter and a regular
visit by a study investigator to ensure that the device was used.
Participants were excluded from the trial if they failed to comply
with any of the environmental allergen control measures. The
control intervention consisted of an identical HEPA unit with the
filter removed. This sounded and looked identical to the active
HEPA unit.

van der Heide 1999 used a Phillips air cleaner in the living room
and the bedroom and no additional control measures were used.

Active and placebo units were identical, other than the absence of
the active filter in the placebo unit.

Outcomes

Wood 1998 reported lung function (peak flow and monthly
spirometry), bronchial hyperresponsiveness, medication change
(rescue and maintenance), symptom scores, sleep disturbance,
airborne and settled dust Fel d 1 concentration.

van der Heide 1999 reported lung function (peak flow, peak flow
variability, FEV1), bronchial hyperresponsiveness, symptom scores,
and settled dust Fel d 1 and Can f 1 (dog dander) and EDN
(eosinophil-derived neurotoxin).

Excluded studies

We have retrieved the following studies from searches conducted
to September 2008 that have not met the inclusion criteria of the
review: Francis 2003 (randomised study comparing HEPA filter with
vacuum cleaner); De Blay 2003 (randomised study comparing mite
allergen exposure reduction advice - multiple intervention study);
Carter 2001(pet ownership not stipulated and interventions not
covered by this review); Bjornsdottir 2003 (participants had allergic
rhinitis); Gore 2003 (before and after study of air filtration units in
the home); Karlsson 2004 (school-based study).

Risk of bias in included studies

The overall quality of reporting in the studies was high. Our
judgements for each of the four domains are detailed in Figure 1. We
were able to establish that allocation procedures were adequate for
both studies. We did not have sufficient information to determine
how adequately concealed allocation was performed in the studies.

Pet allergen control measures for allergic asthma in children and adults (Review) 5
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Figure 1. Methodological quality summary: review authors' judgements about each methodological quality item

for each included study.
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Placebo filter units were used in both studies, stated to be
indistinguishable from active in van der Heide 1999. It was not
stated that the units were prepared by an independent party or how
they were dispensed to participants.

Both studies were at risk of bias in terms of either the intervention
offered to study participants (Wood 1998), or the characteristic of
the population studied (van der Heide 1999). Wood 1998 offered
participants additional mattress covers to intervention and control
groups, potentially confounding treatment effect. van der Heide

1999 recruited participants with particularly mild asthma, therefore
limiting the potential for improving symptoms and lung function.

Effects of interventions

The published data did not enable us to conduct a meta-analysis.
This was duein part to one study population including rhinitics and
asthmatics (Wood 1998), and limited data being provided as means
and standard deviations in the van der Heide 1999 study. Following
correspondence with Dr Robert Wood, unpublished means have
been reported in this review. No distributional data were made
available to us. There were 14 asthma sufferers in the placebo

Pet allergen control measures for allergic asthma in children and adults (Review) 6
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group, and nine asthma sufferers in the active treatment group.
Unless otherwise stated, the values reported here for Wood 1998
refer to unpublished data.

Lung function

Wood 1998 reported peak flow as litres/min and adjusted for
baseline, comparing the treatment group means. Measurements
were taken for both morning and evening flow rates. No statistically
significant change between control and active therapy was
detected (p =0.173 for am PEFR and p = 0.409 for pm PEFR).

van der Heide 1999 reported no change in peak flow values. No data
were supplied as means, and no p values were reported for change
scores.

van derHeide 1999 reported no effect on FEV1. Peak flow amplitude
was presented in graphical format, and values were imputed by SK
and TL independently. Means and standard deviations were then
entered into MetaView, but the confidence intervals generated by
these data should be regarded with caution. van der Heide 1999
reported a significant change from baseline in the group treated
with the active filter (p = 0.045). However, this was not compared
with the change in the control group.

Bronchial Hyperresponsiveness (BHR)

Wood 1998 found no significant difference between the active and
control arms of the study after adjusting for baseline.

van der Heide 1999 reported that BHR was significantly decreased
after intervention but not after control. Direct comparison between
active and control groups was not calculated. Change from baseline
may have been a fairer comparison for such a small heterogeneous
population, but such data were not reported. Data were log
transformed due to uneven distribution.

Symptom Scores

Wood 1998 reported no significant changes in symptom scores in
either the placebo or active groups. Mean values were provided
by Dr Wood for chest and nasal symptom scores in the asthmatic
participants. The p values provided with these data did not reach
significance.

Sleeping difficulty data were also provided for asthmatic
participants. Twelve and four asthma sufferers in the placebo and
active group respectively, reported difficulty with sleeping during
the study.

van der Heide 1999 did not present numerical values for changes
in symptom scores in either treatment group. In the narrative of
the published study, no effects on wheezing or shortness of breath
were reported for active and placebo therapies. A baseline median
symptom score revealed that most participants had few or no
symptoms at all at the beginning of the trial.

Medication usage

Wood 1998 did not detect any significant difference in either
maintenance or as-needed medication usage in the active or
placebo groups. Maintenance and as-needed therapies generated
non-significant p values (p = 0.228 and p = 0.552 respectively).

van der Heide 1999 withdrew the data contributed by participants
who embarked new therapies or who came off existing therapies

during the study. No medication usage scores were reported in the
study.

Allergen Concentrations

Concentration of settled allergens captured by the units were
reported in the original studies.

No change was reported in allergen concentration for settled dust
at any stage during the Wood 1998 study (p = 0.407).

van der Heide 1999 reported allergen in settled dust for both active
and sham filters. No change in allergen concentration was reported.
No numerical data were presented.

Wood 1998 compared airborne allergen levels between the two
types of filter. Original published data for this outcome showed
a statistically significant difference in the levels of airborne Fel
d 1 allergen in the actively treated group after three months
(1.7+/-1.7ng per m3 in the active filter group and 2.8+/-1.8ng per
m3 in the sham filter group p = 0.045). However, these results
exclude data contributed by non-compliant participants, and when
all homes were included in the analysis mean levels of allergen
were not significantly different (2 ng per m3 and 2.7 ng per m3
for the active and sham filters respectively). These data include
levels of allergen captured from non-asthmatic participants, and as
such cannot be correlated with any treatment effect detected in the
participants with asthma.

Biochemical Markers

van der Heide 1999 reported that urinary EDN did not alter after
intervention with either active or placebo filter for either group.

DISCUSSION

This review has not found sufficient objective evidence to support
or refute the use of measures for allergen control, which aim to
benefit patients with pet allergic asthma. The studies had some
methodological limitations but extensive efforts were made in both
instances to blind the patients to whether the treatment they
received was active or placebo.

The studies were small with no sample size calculations shown,
and as such they may have been underpowered. The authors were
unable to conduct a meta-analysis with the two studies included,
and so any overall treatment effect may not be detected until
further studies are conducted with similar outcomes to those
measured in these studies. In the Cochrane review on house dust
mite reduction (Gotzsche 2008), one subgroup analysis detected
a significant effect (asthma symptom scores - parallel group
trials) and whilst this significant effect may have occurred by
chance, meta-analysis can overcome inadequately powered trials
by combining data from more than one trial (Jones 2003). This is
possible with regard to the interventions analysed in this review,
but impossible to prove without further adequately powered
studies.

The presence of co-interventions aimed at reducing contact with
allergens in the Wood 1998 study may also have compromised the
detection of a clear treatment effect in favour of the filter. Further
research in the area of allergen avoidance measures should take
into account the possibility that concomitant 'active' measures
may confound the overall efficacy of the intervention in question.
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The design of the excluded van der Heide 1999 study did account
for this to a certain degree, with three groups allocated to: active
filter, impermeable mattress covers plus placebo filter; and active
filters plus impermeable mattress covers. In that study participants
with an allergic reaction to house dust mite allergen were included,
among whom there were several pet allergic participants. Pet
ownership was not a specified entry criteria, and it is difficult to
conclude whether air filter and mattress covers used in that study
would improve symptoms of pet allergic asthmatics where pets
were present. Four cat-owning pet-allergic participants whose PC
20 improved following the introduction of the filter and mattress
covers were also highly sensitised to house dust mite and grass
pollen. Reducing exposure to any of these allergens may therefore
induce a positive response.

The populations chosen for van der Heide 1999 were mild and
stable on current medication, the baseline symptom scores were
minimal and the FEV% predicted averaged at 90.2% at baseline.
The implications for a clear demonstration of treatment efficacy
may be more difficult in this population of asthmatics, given their
relatively healthy status at the start of the trial. In Wood 1998
the population was considered to be symptomatic, and subgroup
analysis was performed groups on for high and low maintenance
therapy groups. In Wood 1998 changes in medication use were
based on outcome measure but there is no indication that patient
medication was regularly reviewed in a systematic manner. In the
van der Heide 1999 study, patients whose medication altered over
the course of the study were withdrawn from the final analysis, and
so the effect on medication usage could not be measured in this
review.

This review does not attempt to summarise the evidence
on the effectiveness of control measures to reduce allergen
concentrations in the air or dust of homes housing pets. Indeed
as little is known about what allergen concentration would be
'safe' for a typical asthmatic that aim would be futile. The included
studies did compare settled dust concentration of Feld 1, but found
no significant difference between homes with placebo or active
filters. Even airborne allergen concentrations were not significantly
different in placebo or active filter groups.

Non-compliance with treatment protocol was taken into account
by Wood 1998 and a subgroup analysis for compliant participants
was subsequently conducted. Even in this group the reduction
in mean allergen concentration only just reaches significance.
Compliance was assessed by a home visit to determine if cats
were excluded from the bedrooms and mattress and pillow covers
maintained. Timer devices were also installed in the filters to
determine for how long they had been left to run. This population
had been screened for poor compliance during the one month
baseline period and had consented to participate in the study.
Consequently, compliance would be expected to be higher than in
the normal clinical setting. Further studies of adequate sample size
may give a clearer answer to this question. In Gotzsche 2008, one
study (Huss 1992) examined the additional benefit of a computer
assisted education programme to instruct the participants in the
study on allergen avoidance. However, this was not found to
improve asthma symptoms at all timepoints. In this review the
possible role of an education programme has not been evaluated,
but could be considered by future studies.

Other interventions that were represented in the literature that
we reviewed included pet washing. Pre- and post-treatment
comparisons of washing cats (Avner 1997) or dogs (Hodson 1999)
by immersion in water or shampooing showed a reduction in the
shedding of allergen in the short term, but this is not maintained
and would need repeating twice weekly (Hodson 1999). Chemical
wipes are perhaps even less effective (Perzanowski 1997), although
presumably easier to use. The impact upon asthma needs to be
measured in future studies.

Until a rigorous study of successful allergen concentration
reduction has been conducted, the impact of such devices as a
HEPA filtration unit on health status remain unclear. Pollution
may also have an affect on asthma in patients who experience
exacerbations or a worsening of symptoms when exposed to
environmental triggers. Some research on the impact of traffic
pollution on the respiratory system, has described a hypothesis
that diesel particles may have an impact on allergic respiratory
reactions (Sabbah 2000). This may in turn have a bearing on people
with allergic asthma living in large urbanised areas. However,
this hypothesis has not been proven in the published literature
considered in this review.

There is little objective evidence of the benefit of pet removal on
asthma symptoms. It is impossible to determine whether such a
strategy may be more effective than using a HEPA filter, or other pet
allergen avoidance measures such as washing or chemical sprays.

AUTHORS' CONCLUSIONS

Implications for practice

On the strength of the current body of evidence, HEPA filtration
units have not been shown to reduce asthma symptoms
significantly in people with pet allergic asthma. This may be due
to the small number and size of the studies to date. If a pet is kept
in the same residence as a pet allergic asthmatic, there seems to
be no evidence to support or refute the effectiveness of allergen
avoidance measures in the management of symptomes.

Implications for research

The impact of pet removal on patients with pet allergic asthma
should be evaluated, using patient centered outcomes such as
quality of life symptom scales, medication reduction in addition
to lung function tests. Clinical trials with sample size calculations,
rigorous methodology and appropriate patient populations are
required to determine what role allergen reduction measures may
play in the treatment of asthma.
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van der Heide 1999 (continued)

Participants

Children (N =22, M = 8) were recruited but two withdrew from the study. Moderate asthmatics with a
cat or dog at home, all were responsive to adenosine monophosphate, no URTIs during the course of
the study.

Interventions

Active versus sham (placebo) air filtration units. Phillips air cleaner in the living room and bedroom,
over a 6 month period (3 month treatment arm, no wash out period).

Outcomes Airways hyperresponsiveness to adenosine, FEV1 % predicted value, peak flow, medication and symp-
toms.

Notes

Risk of bias

Bias Authors' judgement  Support for judgement

Adequate sequence gener-  Low risk Minimisation method

ation?

Allocation concealment? Unclear risk Information not available

Blinding? Low risk Sham filter unit used.

All outcomes

Free of other bias? High risk The participants were described as having minimal symptoms when using in-

haled steroids, and a high an FEV1, implying that they were well controlled
and suffering from only very mild asthma. It was felt that this may inhibit the
demonstration of a clear treatment effect. The exclusion of participants who
changed medication during the study also made it impossible to detect an ef-
fect on medication usage.

Wood 1998

Methods

Randomised, double-blind, placebo controlled trial. Participants were recruited following an advertis-
ing campaign.

Participants

Adults, 7 rhinitic and 28 asthmatic rhinitics. Inclusion criteria: adult (16 to 60yrs); clinical history of
symptoms of asthma or rhinitis on contact with cats; sharing a home with one or more cats; IgE sensi-
tised to cat. 35 (age range 23 to 60, 10 M).

Interventions

Active: Envirocare HEPA filter plus environmental control. Placebo: filter unit with no filter plus envi-
ronmental control

Outcomes Symptoms (morning and night), peak flow (morning and night), sleep disturbance, medication usage
and Fel d 1in air and dust.

Notes Asthma: 5 by clinical history alone and 23 also methacholine reactive.
Compliance: monitored by home visits and timers in units

Risk of bias

Bias Authors' judgement  Support for judgement

Adequate sequence gener-  Low risk Computer-generated randomised schedule.

ation?
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Wood 1998 (continued)

Allocation concealment? Unclear risk Information not available

Blinding? Low risk Placebo unit identical in appearance to active.
All outcomes

Free of other bias? High risk Participants were given additional measures to control allergen levels, name-
ly pillow covers and mattresses. Because both groups received these inter-
ventions, any reduction in house dust mite levels could conceivably have con-
founded the effect of active air filtration units from reducing cat allergen lev-
els.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Antonicelli 1991 Randomised study examining air filter in patients sensitive to house dust mite.

Bjornsdottir 2003 Study conducted in participants with rhinitis

Boquete 1997 Non-randomised study.

Carter 2001 Randomised study on allergen avoidance. Excluded as pet ownership not specified as criterion for

study entry. No skin prick tests were undertaken until completion of the study.

De Blay 2003 Randomised study assessing the effects of advice on mite allergen exposure reduction. This was ex-
cluded as it was a multiple treatment intervention.

Francis 2003 Randomised study assessing the effects of HEPA filter when compared with vacuum cleaner. This
study was excluded as no placebo HEPA filter was included in the study.

Gore 2003 Before and after study.

Karlsson 2004 Scholl-based study.

Reisman 1990 This randomised trial was conducted with patients who had an allergy to house dust mite.

Sabbah 2000 Review article.

van der Heide 1997 This randomised double-blind study focused on participants with an allergic reaction to house dust

mite allergen. Pet ownership was not an inclusion criteria, although in one third of the homes of
participants, pets were resident. Pet allergic participants were included but only if they had an al-
lergic reaction to house dust mite allergen.

Villaveces 1977 Double-blind non-randomised crossover study.

Characteristics of ongoing studies [ordered by study ID]

Rolfsjord 2005
Trial name or title Air cleaners for children and adolescents with asthma and dog allergy
Methods
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Rolfsjord 2005 (Continued)

Participants Children/adolescents
Interventions Air cleaners
Outcomes Not reported

Starting date

Contact information

Notes www.clinicaltrials.gov

DATA AND ANALYSES

Comparison 1. HEPA air filter versus sham filter

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants
1 Bronchial hyperresponsive- 1 Mean Difference (IV, Fixed, 95% Cl)  Totals not selected
ness (PC20)
2 Morning peak flow 1 Mean Difference (IV, Fixed, 95% Cl)  Totals not selected
3 Evening peak flow 1 Mean Difference (IV, Fixed, 95% ClI)  Totals not selected
4 Peak flow variability 1 Mean Difference (IV, Fixed, 95% Cl)  Totals not selected
5 Sleeping difficulty at 3 1 Peto Odds Ratio (Peto, Fixed, 95% Totals not selected
months Cl)

Analysis 1.1. Comparison 1 HEPA air filter versus sham filter, Outcome 1 Bronchial hyperresponsiveness (PC20).

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
van der Heide 1999 10 3.7(19) 10 22(2.7) -’—.— 1.47[-0.56,3.5]
Favours control  -10 5 0 5 10 Favours treatment

Analysis 1.2. Comparison 1 HEPA air filter versus sham filter, Outcome 2 Morning peak flow.

Study or subgroup Control Treatment Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% Cl Fixed, 95% Cl
Wood 1998 14 483 (0) 9 460 (0) Not estimable
Favours control ~ -10 5 0 5 10 Favours treatment
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Analysis 1.3. Comparison 1 HEPA air filter versus sham filter, Outcome 3 Evening peak flow.

Study or subgroup Control Treatment Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
Wood 1998 14 486 (0) 9 471 (0) Not estimable
Favours control  -10 S 0 5 10 Favours treatment

Analysis 1.4. Comparison 1 HEPA air filter versus sham filter, Outcome 4 Peak flow variability.

Study or subgroup Treatment Control Mean Difference Mean Difference
N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% Cl
van der Heide 1999 10 6.8 (2.7) 10 8.3(3.6) —0—’— -1.5[-4.26,1.26]
Favours treatment ~ -10 5 0 5 10 Favours control

Analysis 1.5. Comparison 1 HEPA air filter versus sham filter, Outcome 5 Sleeping difficulty at 3 months.

Study or subgroup Treatment Control Peto Odds Ratio Peto Odds Ratio
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Wood 1998 4/9 12/14 —_— 0.15[0.03,0.92]
Favours treatment ~ 0-01 0.1 1 10 100 Favours control

APPENDICES

Appendix 1. Archive of search results

Electronic searches yielded a total of 34 references. Of these, two met the inclusion criteria for the review (Wood 1998; van der Heide
1999). One further randomised study did not meet the inclusion criteria, because pet ownership was not stipulated at study entry (van der
Heide 1997 - see Excluded Studies). Upon searching the bibliography of these studies, five further reports were identified and retrieved
for possible inclusion in this review. None met the inclusion criteria (see Excluded Studies). The principal reason for exclusion was no
randomisation (Villaveces 1977; Reisman 1990; Boquete 1997). Two other references identified were a review article (Sabbah 2000) and a
randomised study which recruited participants sensitive to house dust mites (Antonicelli 1991).

FEEDBACK

Incorrect Quotation
Summary

Note: This comment was based on the previous version of the review which has since been amended as a consequence.

The authors suggest that we should have found a treatment effect in our review of house dust mite control measures for asthma (1). We
did not. We reported two significant subgroup results and noted that because of the large number of significance tests we performed, two
significant results would be expected to occur by chance.

The authors furthermore refer to a study by Huss et al. (2) which was included in our review and claim that the intervention was found
to improve asthma symptoms. This is not correct. As we have reported, there was no significant improvement in asthma symptoms. The
study ran for 12 weeks but Huss et alinappropriately did multiple analyses and found a significant difference after 9-10 weeks, but not after
12 weeks (or after 1 week, 3 weeks, 5 weeks or 7 weeks), and reported only the significant result in the abstract.

Peter C. Gotzsche

Helle Krogh Johansen
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asthma who are allergic to dust mites. J Allergy Clin Immunol 1992;89:836-43.

| certify that | have no affiliations with or involvement in any organisation or entity with a direct financial interest in the subject matter
of my criticisms

Reply

We thank Gotzsche et al for their useful comments about our review and for drawing attention to some important methodological issues
we raise in the Discussion section. The Discussion section of our review refers to the fact that individually some studies are under-powered
to detect asignificant treatment effect, and that in combination a significant effect can be detected, and not in fact as Gotzsche et al believe,
that they should have found a significant treatment effect. Indeed, combining data from studies in a meta-analysis is useful in deriving
global assessments of treatment efficacyl. Our review may not have explained that the outcome measure to which we referred from the
House-dust mite review was 'asthma symptom scores' and that the subgroup analysis referred to was 'physical interventions' (parallel
group trials). We have amended the Discussion to indicate this explicitly. We felt that it would be inappropriate to take the summary statistic
for the pooled analysis for this outcome measure as it combined the results not only from different types of interventions (chemical and
physical) but this was pooled data from parallel and crossover studies.

We accept the comment regarding the study by Huss et al and the Discussion section has been amended accordingly.
1. Jones PW. An introduction to systematic reviews in respiratory medicine. Respiratory Medicine vol 97 (2003) 97-103
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WHAT'S NEW

Date Event Description
26 September 2008 New search has been performed Literature search re-run; no new studies identified.
HISTORY

Protocol first published: Issue 1,2001
Review first published: Issue 1, 2003

Date Event Description

15 August 2008 Amended Converted to new review format.

3 September 2007 New search has been performed Literature search re-run; no new studies identified.
1 September 2006 New search has been performed Literature searches re-run; no new studies found
24 October 2000 New citation required and conclusions Substantive amendment

have changed
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