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EDITORIAL

Pillow talk: have we made the wrong beds for our patients to
lie in?

For many years patients with asthma and perennial rhinitisnediated sensitivity to feathers themselves was rare.
have been advised to avoid feather pillows and duvets andAlthough 9% of the group (14% of those with other inhalant

in recent decades, to replace these with ‘hypo-allergenicsensitivities) reacted to commercial feather extracts, these
synthetic-filled pillows and bedding. Is it possible that the extracts were shown to contain house dust mite allergens
advice to avoid feathers in bedding is unnecessary, incorreend it seemed probable that most of the positive skin
or even harmful? Recent studies suggest that it is timely ateactions to feather extracts were caused by the mite

least to review relevant evidence. allergens present in feathers [5]. Earlier studies had also
suggested this likely contamination [6]. Whether this con-
Allergy to feathers tamination is primarily withD. pteronyssinusor with

) ) ) . feather mites showing cross-reactivity with. ptero-
Advice to avoid the use of feather pillows and bedding,yssinus is less clear. Although mite contamination of

seems likely to have arisen from clinical experience Wherehnprocessed feather was found to be common. manufac-

patients may have complained of allergic or asthma.ticturers processing (washing and hot drying) appeared to
symptoms related to exposure to dust from feather beddingemoye this allergen from feathers [7]. It seems, therefore

and also from the early recognition that many patients Withthat, in mite-sensitive individuals, many IgE-mediated

symptoms associated with house dust exposure showedyynioms associated with exposure to feathers may result
positive skuj tests to feather extracts _[1]. ‘Fgather allergy’srom mite exposure.
has been, in the past, a common diagnosis. It has been a thirg type of ‘feather-related’ allergens, in addition to
known for some time, however, that allergy to feathersyose from feathers themselves and from their biological
themselves might be only one of the causes of symptomg, ;n, are allergens which have accumulated in feathers
related to feather bedding, and that the content of othefich are in use in a domestic setting, most commonly in
allergens might be important [2]. _ bedding. These could potentially include all domestic aller-
For those exposed to birds such as pigeons anflens including those derived from house dust and storage
budgerigars, allergens from feathers are derived, poteriiies cats, dogs, other domestic pets and animals including
tially, from two sources: those produced by the bird itself,,qents and cockroaches, moulds and pollens. Contamina-

— its secretions and excretions — and those derived frong,, of the feathers could occur by direct infestation, by
the living inhabitants of the feathers. Feather mites, for.,niact or by airborne particle deposition.

example, make up 0.1-10% of the weight of each feather
[3]. .

Extrinsic allergic alveolitis is associated with IgG anti- Bedding
bodies against avian serum/faecal globulin and albumiwhile there are large numbers of studies from many
and/or other components of faeces. Other patients haveountries of indoor allergen levels in mattress dust there
IgE-mediated asthma or rhinitis with exposure to birds.are surprisingly few studies which have examined allergen
IgE antibodies reactive with extracts of budgerigar and/oflevels in different types of bedding, or even in bedding
canary feathers have been demonstrated in about 20% cdther than mattress dust. Dust from pillows and upper
budgerigar and canary fanciers with symptoms of atopidedding might be expected to be more representative of
disease [4]. In some of these patients with high exposures tpatient exposure, given the more intimate, prolonged and
feathers, it seems likely that feather mites are an importantegular relationship between pillows and upper bedding, and
source of clinically relevant allergens [3]. RAST inhibition the airway.
data strongly suggested that while some feather mite aller- There is increasing evidence that the bedroom is the
gens showed species specificity, others were cross-reactivaajor site of mite exposure. Sakaguchi and colleagues, for
with Dermatophagoides pteronyssinderived allergens. example, identified by air sampling that the bedroom is the
Thus existing sensitivity to house dust mites (HDMs) major site of exposure to house dust mite allergens [8]. In
could potentially sensitize an individual for symptoms that study it was reported that airborne mite allergen levels
related to feather mite exposure. during sleep were about 10-fold higher than during usual

A recent study of patients with allergic cutaneous ordomestic life in the living rooms of the same houses. The
respiratory symptoms from Finland confirmed that IgE-same group have shown, with the use of personal air
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samplers in the domestic environment, and an extremeldust, taken as a mixed sample from floor and bed. This study
sensitive allergen assay, that the introduction of new mitealso confirmed an independent effect of atopy on sensitization.
free bedding (futons) resulted in a substantial reduction ifThe authors discuss the possibility that these results may
personal mite exposure [9]. While air sampling was used irsuggest a dynamic process in relation to sensitization [13].
these studies, the majority of domestic allergen-related studies
have sampled settled reservoir dust as a surrogate. Mite al
cockroach allergens, in particular, are present on relativel
large particles and settle quickly. This is less true of the majoft has been more difficult to elucidate the relationships
cat allergen Fel d 1, which is also present on fine particlebetween current mite exposure and the development of
which remain airborne for much longer periods of time. allergic disease, and also between current mite exposure
and allergic symptom severity. However, several cross-
sectional and longitudinal studies provide support for recog-
nition of a relationship between mite concentrations in the
The relationships between allergen exposure and specifitome and asthma symptom severity. Once again, the
allergen sensitization, the development of allergic sympimportance of the bed and bedroom as a source of mites is
toms, and the severity of such symptoms are distincsuggested by several of these studies. A cross-sectional
relationships, all subject to ongoing study. There is nowstudies in mite-sensitized adult asthmatics found a modest
increasingly strong epidemiological evidence for an assobut significant relationship between the concentrations of
ciation between allergen exposure and specific allerge®er p 1 and Der p 2 in the bed and several indices of asthma
sensitization, with longitudinal studies showing a clearseverity, including nonspecific bronchial hyperreactivity
dose—response relationship for both mite and cat allergen8HR), FEV; and peak expiratory flow rate variability
[10,11], with an additional positive effect from the family [14]. Interestingly, in this study, in which Der p 1 and Der p
history of atopy. The large prospective study by Wahn and® were measured in the mattress, upper bedding and bedroom
colleagues [10] in Germany, for example, using mixed floorcarpet, the relationship of exposure level to symptom severity
dust from childs bedroom, parents bedroom and livingwas most strong with bed allergen levels, optimally with
room, showed clear dose—response relationships for sensihichever was highest of mattress or bedding. Overall geo-
tization to both HDM and cat allergens, during the first threemetric means were upper bedding dgdg, mattresses 38/
years of life. This study also demonstrated higher perceng, bedroom floor 1.2g/g. There was no significant relation-
tage sensitization, at any exposure concentration, foship of symptom activity with floor allergen levels.
those with a positive family history of atopic disease. No In children, a relationship of HDM exposure with BHR
threshold value was identified below which sensitization didhas been shown in cross-sectional [15] and longitudinal [16]
not occur. A similar result, with no minimum threshold studies. The Australian study revealed a dose-response
identifiable, and sensitization occurring at low exposurerelationship between Der p 1 exposure and increased risk
levels, has also been reported from Sweden [12], althougbf current asthma in mite-sensitized children. Risk doubled
this smaller study did not identify a direct relationship for every doubling of Der p 1 level. A modest correlation
between exposure and sensitization. An earlier report fronbetween airway responsiveness and Der p 1 levels was identi-
German and Austrian centres [11] examined the incidencéed for beds, but not for the bedroom or living room floors.
of sensitization taD. pteronyssinusn over 1000 primary These results have been extended with a further Australian
school children (mean age: 7.3years). An increasedtudy showing a significant association between minimum
risk for sensitization was identified for bed Der p 1 levelsmorning peak flow rate and bed Der p 1 (a composite sample
of >2ug/g dust, in those with pre-existing sensitization to from mattress and upper bedding), in mite-sensitive children
other inhalant allergens, while for other children, without[17]. Results suggested that an increase of one natural log
pre-existing sensitization, the level associated with risk wagoncentration of Der p 1 would lead to aa 15L/min
substantially higher {80ug/g). Thus for these primary decrease in peak expiratory flow rate, approximately equiva-
school children the risk of new sensitization remains predent to a 6% fall from baseline. These results show some
sent, and is related both to the level of exposure of Der p 1 isimilarity to those of Chan-Yeung and colleagues [18] who
the bed, and to the atopic diathesis. identified mite allergen levels in the mattress to be a more
Recently a similar relationship between exposure andmportant determinant of asthma severity in children with
sensitization has now been shown for the cockroach allergenouse dust mite allergy, than levels in floor samples.
Bla g 1, in inner-city children with asthma, aged 4—9 years, in Thus there is an increasing body of evidence suggesting
the USA. Interestingly, although the highest concentrations ofhe importance of the bed as major site of exposure of mite
this allergen are found in kitchens, the strongest relationshipllergens, and, possibly, also of cockroach allergens. High
between exposure and sensitization was seen for bedrooooncentrations of cat allergen have also been identified in

;/édymptom severity

Sensitization
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the beds of infants [19] and adults [20], although living these two studies, thus pet ownership did not appear to
room floor and furnishings often show higher concentra-explain the 20% increase in the population prevalence odds
tions, and it is likely that both living room and bedroom are of wheeze. In a comparative study of asthma and allergies
important exposure sources for cat allergen. among children in West and East Germany, feather bedding
was also negatively associated with asthma, allergic rhinitis
and eczema, an effect which persisted after attempts to control
for parental atopy and for indicators of allergen avoidance [28].
There are few studies of allergen within the different In thisissue Frosch and colleagues [29] report a survey of
components of the bed (mattress, sheets, duvets, blankets|arge group of friends and relatives accompanying persons
etc.) or of bedding made of different materials, althoughattending an outpatient department at a large London
different mite allergen concentrations have been identifiedhospital. A strong association was found between non-
in different types of mattress. Different types of clothing feather pillow use and both seasonal and perennial rhinitis,
have been shown to contain different concentrations andn association which remained significant for perennial
total quantities of mite [21] and cat [22] allergens. Theserhinitis after exclusion of all those who had changed
amounts may result from different frequency of laundrypillow type. Adjusting the data to the extreme situation
since both allergens are readily removed by washing, owhere all previous pillow use had been feather, the apparent
may, in part, reflect other differences between the materialgisk fell to approximately one, thus giving no support for
A surprising difference has been identified betweenany risk associated with feather pillow use. While the
synthetic and feather pillows, in terms of their mite allergenmethodology of this study can be criticized, it provides
content [23]. This initial finding showed, to our considerablesome further evidence that feather bedding does not, in fact,
surprise, that the Der p 1 content of synthetic pillows wasconstitute a risk for atopic disease.
approximately eightfold greater than that in feather pillows. If the increased risk of severe wheeze, and of rhinitis,
This finding was extended in a subsequent study of nevassociated with synthetic pillows is caused by the higher
synthetic and feather pillows, with Der p 1 accumulation onhouse dust mite allergen content, rather than volatile chemi-
new synthetic pillows being substantially greater than thatals, then it is likely that this increased risk is largely an
on feather pillows, during a one-year study [24]. effect of the pillow covering material, rather than the filling,
Recent studies have identified the use of nonfeathealthough this has yet to be proven experimentally [24].
pillows as a possible risk factor in both prevalence ofAdvice to patients should probably be to cover the mattress,
wheeze, and the presence of severe wheeze, data whidavets and pillows with mite-impermeable covers, whatever
was also discussed in a recent editorial in this journal [25]the filler material. Unfortunately covers are expensive
In a questionnaire-based case control study of 11-16-yeaand many patients are unable to purchase them. Large,
old children in Sheffield [26], an increased risk of severecontrolled trial results are needed, to clarify the clinical-
wheeze associated with nonfeather pillows was identifiedand cost-effectiveness of effective mite control measures.
with the estimation that if the association with nonfeatherlf such studies showed cost-effectiveness, then allergen-
pillows was causal, it would account for 53% of the severecontrol bedding could possibly be subsidized within health
asthma in this population. While the authors attempted teervice provisions. The inadequacy of many mite avoidance
control for deliberate bedding changes, made because of tletudies was suggested in a recent meta-analysis, with
presence of asthma, it is difficult to totally exclude this many studies failing to show efficacy in actual mite
possible explanation for the findings. It was suggested thallergen reduction [30]. Given the epidemiological data, it
synthetic bedding may be the source of volatile chemicalsis important to further clarify the role of individual bedding
which might influence the airways and play a role in thematerials and asthma risk, and to encourage manufacturers
causation of asthma. Further evidence for this hypothesis i® review their products and their labelling. It seems
awaited. Ownership of furred pets, either at birth or cur-unlikely that feather beddinger serepresents a risk to
rently, was also found to be an independent risk factor fothe atopic, while synthetic pillows and bedding may do so,
the more severe forms of wheeze in adolescence. perhaps related to their higher mite allergen content.
In a comparison of two population-based case-controResponsible manufacturers have the opportunity to produce
studies in eight-year-old Croydon (UK) children, carried outgenuinely ‘hypo-allergenic’ bedding, with integral mite
in 1978/9 and 1991/2 the use of nonfeather pillows was thémpermeable coverings.
only domestic indoor exposure which appeared to explain a
modest rise in prevalence of wheeze [27]. Again, it was not
possible to completely exclude a bias arising from lifelongRéferences
avoidance of feather bedding in atopic families. There had1 Berens L. On the composition of feather extracts used in
been a small reduction in furred pet ownership between allergy practice. Int Arch Allergy Immunol 1968; 34:81-94.

Bedding materials
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