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House Dust Mite and Cockroach Exposure:
Risk Factors for Asthma

ROBERT A. WOOD, M.D.

INTRODUCTION

THE INCIDENCE AND PREVALENCE of asthma have
risen sharply in the past 20-30 years. This rise
in asthma has been particularly prominent in chil-
dren and even more so in those living in urban
environments. This is not unique to the United
States but has in fact occurred in developed coun-
tries around the world. Current estimates in the
United States indicate that the number of children
with asthma has increased by at least 100% in the
past 20 years. In fact, between 1980 and 1995, the
number of children with asthma in the United
States rose from 2.3 to 5.5 million.}=3 The increase
has occurred in both sexes and all ethnic groups,
with the sharpest increases occurring in children
under the age of 5 years and in urban, predomi-
nantly minority populations.*

The reasons for this dramatic increase in
asthma are not known and there are likely to be
multiple contributing factors. Atopy, defined as
the tendency to become allergic, is the most im-
portant predictor for the development of asthma,
so anything that contributes to the development
of atopy is also likely to be important to the de-
velopment of asthma. While atopy is to a large
extent genetically determined, genetic changes in
a population occur slowly and therefore cannot
explain the increases in asthma and atopy. There
is evidence that exposure to both allergens and
irritants, especially environmental tobacco smoke
(ETS), early in life may play a pivotal role in the
development of allergy and asthma.

In addition, there is also substantial evidence
that other exposures, particularly to infectious

agents, may stimulate the immune system away
from the development of allergy and asthma.>”
This critical role of exposure to infectious agents
in early life, or more importantly the lack
thereof, has been termed the “hygiene hypothe-
sis.” Simply stated, this hypothesis proposes
that the less the immune system is exposed to
infectious agents in early life (the first 6-12
months appear to be most important), the more
it will (can) focus on allergic responses. The im-
munologic basis for this hypothesis is that the
developing immune system can be directed to-
ward either TH1 lymphocyte predominance,
which focuses on response to infections, or a
TH2 lymphocyte predominance, which focuses
primarily on allergic responses, and that early
exposure to infectious agents largely dictates the
direction that the immune system will take. This
is now widely accepted as a possible explana-
tion for the increases in asthma and allergy in
developed countries, where improved hygiene
and smaller family size appear to predispose to
the development of both allergy and asthma.
Whether this is sufficient by itself or whether the
immune system is simultaneously driven in the
opposite direction (i.e., towards atopy) by ex-
posure to allergens and other factors, will take
many years to sort out.

In this delicate balance of genetic predisposi-
tion and environmental exposures, several spe-
cific allergens appear to be of particular impor-
tance. This review will focus on the potential
contribution of two of these allergens, dust mites
and cockroach, to the development and clinical
course of asthma.
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ROLE OF ALLERGEN EXPOSURE
IN ASTHMA

Dust mites

Dust mites are recognized as the most impor-
tant indoor allergen on a worldwide basis.810
Dust mites are microscopic organisms which live
in the dust that is found in all dwellings and
workplaces. Contrary to popular belief, house
dust mites do not bite or sting. They feed on shed
human skin scales that collect in the dust on fur-
niture, particularly mattresses, and on carpeting
below beds. House dust mites are important med-
ically because they produce allergens in their se-
cretions and excrement. Inhalation of dust con-
taining mite feces and cast skins is a common
cause of asthma symptoms in both children and
adults. Exposure is virtually ubiquitous, except in
areas of the world that are too dry to support their
growth.!!

There is convincing evidence that dust mite ex-
posure increases the risk of dust mite sensitivity
as well as the development of asthma.!?717 While
the data supporting this relationship are most
convincing in early childhood, there is also evi-
dence that mite exposure in adults, especially in
populations without significant childhood expo-
sure, can lead to the development of asthma.!® In
addition, there is limited evidence to suggest that
measures to reduce mite exposure in early child-
hood may lead to a reduction in the development
of mite sensitivity and asthma.!

There is also extensive evidence that dust mite
exposure contributes to asthma disease activity,
asthma medication requirements, and asthma ex-
acerbations.?%-2 Just as importantly, there is con-
vincing evidence that dust mite exposure can be
reduced with a variety of physical and chemical
measures, and that dust mite avoidance can re-
duce asthma symptoms and disease activity.?+2?
It should be noted that a meta-analysis on this
question published in 1998 concluded that there
was not adequate evidence to support this posi-
tion.3® However, this meta-analysis has come un-
der broad criticism, and its conclusions are not
felt to be valid by most experts in this field.!°

There have been no long-term studies on the
relationship of allergen exposure or allergen
avoidance and the persistence of asthma (for any
allergen). While significant improvements in
asthma have been demonstrated in some studies
of dust mite avoidance, it is not known whether
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these improvements might eventually translate
into a long-term asthma remission. It is known
that the improvements that occur with mite
avoidance are lost when dust mite-sensitive asth-
matics are returned to a mite-infested environ-
ment, which suggests that nothing short of sus-
tained avoidance would be capable of inducing a
long-term remission.?8

Cockroach allergens

Although the cockroach was first recognized as
an allergen capable of causing asthma in the
1970s,31-32 it was not until the 1990s that it
became recognized as a major indoor aller-
gen.1333-35 It is in fact now recognized as the pre-
dominant indoor allergen in inner city environ-
ments in the United States. While there is
convincing evidence that cockroach exposure is
related to the development of cockroach sensi-
tivity,¢ there is currently no evidence that cock-
roach allergen exposure in early life is a risk fac-
tor for the development of asthma. However,
there is strong biological plausibility that this
may be the case, especially considering the dra-
matic rise in asthma prevalence in children in in-
ner-city environments, and final conclusions
should be possible with further study.

There is convincing evidence that cockroach al-
lergen exposure is a risk factor for asthma exac-
erbations.!33% In fact, in a comprehensive study
on the factors that contribute to the enormous
problem of asthma in inner-city children, the
combination of cockroach sensitivity and cock-
roach exposure was the single greatest risk factor
for asthma exacerbations.> While it has been
shown that cockroach allergen levels can be re-
duced with a combination of cleaning and exter-
mination,?-® there is currently no data on the
clinical effects of cockroach avoidance. At least
one large study is currently underway that will
provide more information on this important
question.

CONCLUSION

The relationship of asthma to environmental
factors is an area of tremendous importance. Dust
mites and cockroaches are widespread indoor al-
lergens that may significantly impact the clinical
course of asthma. Most importantly, exposure to
these allergens in sensitized patients has been
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shown to increase asthma morbidity. Whether
these allergens may contribute to the develop-
ment of asthma is an area of great interest, as is
the possibility that allergen avoidance could im-
prove the long-term course of asthma.

However, in addition to allergens, environ-
mental factors need to be considered in a broader
sense, including exposure to infectious agents in
early life, as well as biologic agents and chemical
substances. In the United States, childhood
asthma rates increased dramatically over the last
20 years, and a variety of environmental expo-
sures, both alone and in combination, have
clearly played a key role in this alarming rise. The
picture is extraordinarily complicated, with a va-
riety of environmental exposures interacting with
genetically susceptible hosts to induce the disease
we call asthma. It is also clear however, that
asthma can itself have many faces, ranging from
a transient condition of early childhood, related
primarily to viral infections, to a life-long disease
characterized by chronic airway inflammation
and frequent exacerbations. It is clear that envi-
ronmental factors play a central role in this per-
sistent form of asthma, although it is not clear
whether any are truly responsible for this disease,
or rather, whether these individuals followed this
path for other reasons. Research is clearly needed
to sort out these issues.

Asthma is the most common chronic disease of
childhood and with it come enormous costs in
terms of both monetary expenditures and human
suffering. Fortunately, however, the means are
now available to control virtually all childhood
asthma with treatments that are safe and even
convenient. Our preeminent goal now should be
to ensure that these therapies are made available
to all children with asthma so that the recent in-
creases in asthma morbidity and mortality can be
stopped and eventually reversed.
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