Allergen avoidance and prevention of atopy
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Purpose of review

Recent increases in the prevalence of atopic disease argue
strongly that environmental factors operating primarily in early
life play a significant role. Exposure to food and inhalant
allergens early in life may constitute a risk factor amenable to
manipulation.

Recent findings

Recent observational and interventional studies have produced
conflicting data regarding the effectiveness of allergen
avoidance in primary and secondary prevention of atopic
diseases.

Summary

Exclusive breast feeding for 4-6 months may protect against the
development of allergic diseases in early childhood and remains
good advice. Convincing proof for the preventive effects of the
delayed introduction of solid foods and hydrolyzed formula in
formula-fed infants is lacking. There is some evidence to
support a preventive effect of house dust mite allergen
avoidance before sensitization occurs. The effect of exposure to
animal allergen is uncertain, with some studies showing an
increase in sensitization while others suggest a protective
effect. Therefore, no evidence-based advice can be given at this
stage regarding allergen avoidance measures to be adopted by
families with infants at high risk of atopy, except perhaps to
breast feed exclusively for at least 4 months. Data regarding the
secondary prevention of allergic disease by allergen avoidance
were more secure until the publication this year of two
randomized controlled trials which suggest that mattress
impermeable covers, the main dust mite allergen avoidance
measure, may not work. Allergen avoidance, however, should
remain an essential part of the management of allergic diseases,
even if the benefit of mattress covers is in doubt.
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Introduction

Atopy is defined as the genetic propensity to develop
IgE following allergen exposure (sensitization) and
manifests clinically as allergic asthma, allergic rhinitis,
atopic dermatitis and IgE-mediated food allergy. The
exponential rise in the prevalence of asthma and related
allergic disorders in the last few decades has put an
enormous burden on health care resources and adversely
affected the quality of life of millions of children and
adults. A recent population-based study showed that
nearly 14% of children suffer from asthma and 20% from
rhinitis at the age of 10 years [1-3]. This emphasizes the
need for devising effective methods for primary preven-
tion in children at high risk of atopy. Allergen avoidance,
both food and aeroallergens (particularly house dust
mite), has been the subject of several recent studies.
This review focuses on the role of allergen avoidance in
the primary and secondary prevention of atopic dis-
orders.

Primary prevention

Development of atopic disease depends on an interac-
tion between genetic and environmental factors. Hence
manipulation of environmental risk factors may lead to a
reversal of this trend. Exposure to allergen is one such
factor that has received considerable attention in recent
years.

Allergen exposure and development of atopy

A dose-dependent relationship between allergen expo-
sure and sensitization [4,5] and between sensitization
and the development of allergic disease [6] is well
established. There is also some evidence to support the
fact that early exposure to cow’s milk and house dust
mite may be risk factors for the development of asthma
[7,8]. Some investigators, however, have not found a
direct relationship between allergen exposure and the
development of asthma [9]. Overall, the evidence weighs
in favour of early allergen exposure and sensitization as a
significant risk factor for later development of asthma
and thus prevention of atopy by early allergen avoidance
seems a logical step in high-risk children.

Allergens

Food allergens are important in early life and include,
among others, cow’s milk, egg and peanut. Aeroallergens
may differ according to the geographical location. For
example, house dust mite is critical in humid climates,
whereas in some acrid climates in the USA and Australia,
the fungus Alternaria assumes primary importance, and
in inner city areas the most significant allergen may be
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cockroach. The role of allergen dose involved in the
onset of atopy is controversial. For food allergens, the
minimal sensitization and provocation doses have not
been determined. For house dust mite allergen, the
minimal sensitization and provocation doses have been
suggested at 2 and 10 pg/g dust. This presumes,
however, that higher doses are more harmful. Indeed,
some investigators suggest that smaller doses are more
likely to lead to sensitization and higher doses may
induce tolerance, particularly so for allergens of animal
origin [10]. This challenges the very basis of the strategy
to prevent atopy by avoidance of allergens.

Time of contact with allergen

The significance of in-utero exposure to allergens is not
entirely clear [11-13], primarily because of the lack of
prospective studies. There is evidence, however, that
exposure to dust mite allergen during infancy is
important for the development of asthma in later
childhood [14]. Animal experiments provide further
support for this hypothesis. In an elaborate experiment,
Schiessl ez al. [15°] showed that early sensitized dogs
developed significantly higher OVA-specific serum IgE
levels than late sensitized dogs. Moreover, in early
sensitized dogs, allergic responses, in terms of produc-
tion of IgE antibodies, were more intense when a new
allergen was injected later in life for the first time.
Dynamic pulmonary compliance and resistance, both
parameters for bronchoconstriction induced by OVA
acrosol challenge, were also significantly higher in early
sensitized dogs. This study clearly shows that, at least in
dogs, early sensitization results in a higher level of IgE
production, influences the direction of immune re-
sponses such that response to allergen exposure later
in life is also more intense and leads to bronchial
hyperreactivity —a common manifestation of asthma.

Food allergens avoidance

Maternal dietary allergen avoidance during pregnancy
does not prevent atopic disease in children and may
even be harmful to the foetus [16]. A recent World
Health Organization report [17°] states that exclusive
breast feeding and avoidance of solid food for 4 months
seems to be effective for allergy prevention. However,
the debate regarding the preventive effect of breast
feeding on the development of atopy and allergic
diseases continues. Observational studies have consis-
tently shown a preventive effect on infantile wheeze but
a less consistent effect on other allergic disorders during
the first few years of life and later development of
asthma [18-20]. The inconsistent results of observational
studies and the presence of confounders differentiating
breast-fed from formula-fed infants make it difficult to
assess the true preventive effect of breast feeding. This
is partly due to the lack of randomized controlled trials
(RCT's), which would be considered unethical today.

Two recent large observational studies support the view
that breast feeding protects against allergic diseases in
early childhood. Kull ¢z 4/. [21] followed a birth cohort up
to the age of 2 years and reported less wheeze, atopic
dermatitis and rhinitis in those who were exclusively
breast fed. Data from the third National Health and
Nutrition Examination Survey in the USA indicate that
ever breast-fed children, compared with never breast-
fed, had less asthma diagnosis during the first 2 years of
life and in children who were exposed to tobacco smoke
the protective effect can be shown up to the age of 6
years [22]. It should be kept in mind that the effect of
breast feeding is more than the simple avoidance of
allergenic food proteins during early infancy, as food,
including cow’s milk, protein can be shown to be present
in breast milk. Maternal dietary avoidance of food
allergens during lactation may have an added protective
effect [23]. A recent study claims that there is a
differential effect of breast feeding on the development
of atopy, such that, in children (aged 4 years) with atopic
heredity, breast feeding reduced the risk of atopy
(allergic rhinoconjunctivitis and sensitization to furred
pets) while it increased the risk in those without atopic
heredity. A significant interaction was found between
heredity and breast feeding [24]. This is interesting and
may help to explain why large unselected cohorts have
failed to find a significant protective effect of exclusive
breast feeding on atopy.

Cow’s milk protein is an important food allergen in early
life. In children with atopic heredity who are not breast
fed, hypoallergenic formulas are often recommended in
an attempt to avoid early exposure to cow’s milk protein
[25]. The benefit has not been conclusively demon-
strated, however, and there is also controversy regarding
the use of extensively versus partially hydrolyzed
formulas in this context. A recent large RCT (German
Infant Nutritional Intervention Study) [26°] compared
the preventive effect of differently hydrolyzed formulas
with cow’s milk formula. Three hypoallergenic formulas
(partially hydrolyzed whey formula, extensively hydro-
lyzed whey formula, and extensively hydrolyzed casein
formula) were compared for their preventive effect. The
incidence of allergic manifestations, such as atopic
dermatitis, food allergy or allergic urticaria, was signifi-
cantly reduced by using an extensively hydrolyzed
casein formula compared with a cow’s milk formula.
Use of partially hydrolyzed whey formula reduced the
incidence of atopic dermatitis.

Avoidance of aeroallergens

To prevent the development of atopy (primary preven-
tion), allergen avoidance has to be instituted before
sensitization occurs. Keeping in mind the importance of
allergen exposure in early life and allergic diseases being
common in infancy, it was presumed that allergen



avoidance measures would have to be applied from birth
(or even during pregnancy). A large multicentre study
(Study on the Prevention of Allergy in Children in
Europe) took an innovative approach of using three
childhood cohorts (newborns, toddlers and school
children) at high risk of developing sensitization to dust
mite, and assessed the role of dust mite allergen
avoidance in prevention of sensitization to house dust
mite and the development of allergic diseases. The
primary prevention measure was dust mite impermeable
covers with an educational package as the main
intervention measure. Three reports have appeared in
the last 2 years from each of the three cohorts, 1 year
after preventive measures were instituted [27,28°,29]. In
each cohort, sensitization to dust mite was significantly
reduced, but reduction in clinical allergic manifestations
was modest and nonsignificant. It would be interesting
to ascertain if atopy and asthma can be prevented with
these relatively simple measures with further follow-up
of these children.

In a recent RC'T [30°] house dust mite avoidance (use of
impermeable mattress covers and an acaricide) during
pregnancy and infancy did not reduce the development
of atopy or clinical manifestations such as wheeze.
Interestingly, supplementation with w3 fatty acids did
have an effect, by the age of 18 months, in reducing the
prevalence of wheeze, although not atopy (skin prick
test and serum IgE) or asthma.

In the Prevention and Incidence of Asthma and Mite
Allergy study [31], allergen-impermeable and placebo
mattress encasings were applied to the beds of children
and parents before birth. House dust mite allergen levels
were modestly reduced in those with allergen-imperme-
able mattress encasings. However, this reduction does
not seem to have had a beneficial effect on the
development of atopy, at least in early childhood [32].

The effect of exposure to animal allergen during early
life on the development of atopy and asthma remains
controversial. A large survey revealed a differential effect
of pet keeping in early childhood on the risk of allergic
diseases [33]. Having a cat in the household during early
childhood increased the risk of allergic asthma in adult
life in those communities where exposure to cat outside
the house was low. Keeping a dog in childhood reduced
the risk of hay fever in adult life but increased that of
nonallergic asthma. This was a retrospective survey,
however, and recall bias is likely. In large retrospective
surveys of this kind, there is a real possibility of
unearthing spurious relationships.

Combined approach
The Isle of Wight allergy prevention study was the first
to show that a combination of strict avoidance of food
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and reduction in house dust mite allergens during
infancy could have a profound effect on the develop-
ment of atopy in genetically at risk children. There was a
reduction in the incidence of asthma, atopic dermatitis
and food allergy in early childhood [34], although this
effect lost statistical significance in later follow-up at 4
years [35]. However, atopy, as defined by positive skin
prick test responses, was consistently reduced. Recently,
Arshad er al. [36°°] published the 8-year follow-up of
their cohort, showing a reduction in asthma and
bronchial hyperresponsiveness as well as atopy in the
intervention group. This study supports the hypothesis
that allergen avoidance in infancy in high-risk children
may reduce the development of allergic sensitization
leading to less atopic dermatitis in infancy and asthma in
later childhood.

Secondary prevention

Environmental allergen control is recommended as an
essential part of most asthma management guidelines.
Patients with asthma and acroallergen sensitivities are
given appropriate advice on allergen avoidance and such
measures can indeed reduce asthma symptoms, the need
for medication, and airway hyperresponsiveness [37]. A
number of studies have confirmed the effectiveness of
house dust mite avoidance measures and specifically the
use of mattress impermeable covers in reducing the
levels of house dust mite allergens [38,39°°]. The
compliance to allergen avoidance methods can be
enhanced by the provision of mattress covers [40] and
advice on allergen avoidance being reinforced by a
medical indoor environment counsellor [38].

"T'wo double-blind RCTs published during 2003 pro-
duced conflicting results regarding the effectiveness of
mite impermeable bed coverings on asthma. In a small
study of 60 children with house dust mite sensitive
asthma [41], mattress and pillow encasings resulted in a
significant reduction in mite allergen levels and conse-
quently a reduction in the need for inhaled steroids to
control asthma after 9 and 12 months. Another double-
blind RCT, however, has challenged the established
view that reduction in house dust mite allergen levels is
associated with improvement in asthma. Woodcock ¢z a/.
[39°°] failed to show any effect of allergen-impermeable
bed covers and a reduction in house dust mite allergen
levels in the secondary prevention of asthma.

In perennial allergic rhinitis due to dust mite allergy, a
double-blind RCT of mattress impermeable covers
showed a reduction in mite allergen levels but no effect
on symptoms [42]. In allergic rhinitis, a systematic
review of published RCTs concluded that although
it was possible to reduce house dust mite allergen
levels with current avoidance methods, there is little
evidence at present that these reductions translate into
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improvements in clinical outcomes such as symptoms
and medication requirement [43].

A small RCT from Iceland [44] shows that it is possible
to reduce the level of major cat allergen (Fel d 1) with
environmental measures (without removing the cat).
"This had a beneficial effect on patients with cat-induced
nasal allergy in terms of improvement in symptoms and
nasal inspiratory flow rate.

With intensive intervention measures it is possible to
achieve a significant (80-90%) reduction in the level of
cockroach allergen in inner city homes [45] where
exposure to cockroach allergen is said to be the major
cause of asthma morbidity. However, it has not been
shown conclusively if this reduction leads to improve-
ment in relevant asthma outcomes.

Conclusion

Prevention of atopy remains in its infancy. Food allergen
avoidance during early childhood with exclusive breast
feeding and perhaps, in addition, a maternal exclusion
diet during lactation and delayed introduction of solid
foods may prevent the development of atopic dermatitis
and infantile wheeze. A combined approach of food and
dust mite allergen avoidance seems promising in
preventing childhood asthma. Further RC'T's are needed
with long-term follow-up before definitive advice can be
given.
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