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ABSTRACT This study tested the efficacy of permethrin-impregnated mattress liners in reducing
house dust mites in the homes of volunteers with no previous recorded history of asthma, atopic
eczema, or perennial rhinitis, The field trial using permethrin-impregnated (450 mg/m? of pure
permethrin in polyester netting weighing 35 g/m?) mattress liners (n = 9) was conducted for 27 mo.
The permethrin-impregnated bedding significantly reduced house dust mites in mattresses for at least
27 mo. Allergen concentrations were significantly lowered at 15-mo postintervention. No adverse
side-effects were reported. This is a promising development in house dust mite control.
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A RECENT STUDY of 56 countries found that the United
Kingdom had the highest prevalence for both asthma
and atopic eczema in the world, with the United States
not far behind (ISAAC Steering Committee 1998).
Among the suspected reasons for the increasingly high
prevalence and apparent rise in the severity of allergic
diseases is an extended degree of contact with the
allergens that trigger the disease. Worldwide, the sin-
gle most important factor in the development of atopic
diseases is exposure to house dust mites {Platts-Mills
etal. 1991). Although house dust mites can be present
in most areas of the home, they are particularly asso-
ciated with mattresses and bedding because these
remain at an ideal temperature and humidity through-
out the year and contain an abundant supply of shed
human skin fragments. Because patients spend 6-8 h
in close contact with their mattress, pillow, and bed-
ding, the reduction of exposure in the bedroom is
critical (Woodcock and Custovic 1998).

The importance of the house dust mites as a trigger
of asthma has been known for some time. The World
Health Organization published sensitization and ex-
acerbation levels for exposure in 1988 (Platts-Mills and
de Weck 1988). These levels have since been reviewed
but it is still recommended that, to achieve significant
control, a reduction in allergen exposure to <2 ug of
Der p 1, preferably <1 ug/g, or 100 mites/g dust, is
required (Platts-Mills et al. 1997, Dreborg 1998). The
method of patient management preferred by most
practitioners is to rely exclusively on drug prescrip-
tion. Patients are not usually instructed on how to
avoid house dust mite allergens despite evidence that
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American house dust mite, (Chisaka et al. 1985) and
D. pteronyssinus (Trouessart), the European house
dust mite (Jean-Pastor et al. 1986). Topical prepara-
tions of permethrin for the treatment of scabies and
head lice have become the treatment of choice for
infants and small children, rather than other insecti-
cides, because they are effective yet have a lower risk
of side-effects (Taplin et al. 1990, Paller 1993, Bran-
denburg et al. 1986, Bowerman et al. 1987, DiNapoli et
al. 1988). Permethrin-impregnated bedding would be
amore suitable presentation for domestic use because
it would eliminate the problem of direct inhalant ex-
posure to potentially damaging mite-killing sprays and
the need for repeated treatments (Cameron 1997).
Laboratory studies indicate that permethrin-impreg-
nated netting kills mites for at least 2 yr (Hill 1996).

The purpose of the present placebo-controlled
blind trial is to determine whether permethrin-im-
pregnated mattress liners, which are simply placed on
mattresses without further maintenance, can cause a
significant long-term reduction in mite population
densities (and hence mite allergen levels) in mat-
tresses.

Materials and Methods

The field trial was placebo-controlled and blind.
Volunteers were recruited following approval from
the London School of Hygiene and Tropical Medicine
ethics committee. Before the trial, each volunteer
completed a consent form and a questionnaire to es-
tablish: (1) that they were nonsymptomatic to house
dust mite allergen (i.e., had no previous record of
asthma, perennial rhinitis or skin allergies), (2) that
they would be sleeping on the same mattress for at
least 5 d per week over the next 2 yr (excluding short
holidays), and (3) that their mattress was at least
1-yr-old.

A preintervention study was performed (dust sam-
ples collected May-June 1996) to obtain baseline mea-
sur ts of two parameters: (1) mite counts and (2)
mite allergen levels in mattress dust for all prospective
volunteers. The volunteers were provided with a dust-
collection device and filter (ALK-Laboratories, Hgr-
sholm, Denmark), and were given the following in-
structions to collect dust samples from their mattress:
(1) pull back or remove any blankets and covers in-
cluding any fitted sheets until the full surface of the
mattress is exposed; (2) push the plastic collecting
cone onto the hose end of your own vacuum cleaner
(the rubber ring will help it form a good, tight seal);
(3) remove the lid of the plastic filter and place it
paper side up on to the collecting cone; (4) press the
plastic nozzle onto the collecting cone until it clicks
into place (hold the filter firmly); (5) turn on the
vacuum cleaner and press the nozzle down hard on to
the mattress surface for ~3 s, then move the nozzle to
a new position a few centimeters away from the last
position and hold there for =3 s; (6) keep moving the
nozzle a few centimeters after each short collection;
(7) try to sample most of the mattress within the 3 min
collecting period; (8) after 3 min of collecting, turn off




