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Introduction

Pharmacotherapy has become the mainstay of
management of established allergic disease. While
allergen avoidance is clearly important and
occasionally allergen immunotherapy can be of
value, for the majority of patients it is necessary
to employ pharmacotherapeutic approaches.
Unfortunately none of these treatments have
any impact on the progression of the allergic
march. Furthermore, there is no evidence that
any pharmacological intervention modifies the
natural history of allergic disease. Nevertheless,
pharmacotherapy has been highly effective in
suppressing symptoms and improving the quality
of life, lung function and bronchial hyperrespon-
siveness. Hitherto, such therapy has only been
employed after the onset of symptoms. The
question, therefore, arises as to whether any
form of pharmacotherapy, if it is employed early
enough, can modify the evolution of the disease
process and have an impact on the allergic march.
However, very few studies have actually been
conducted and published.

Asthma

Asthma constitutes the most common, severe and
sometimes life-threatening manifestation of aller-
gic disease which has increased in prevalence
at an alarming rate in affluent communities
throughout the world. Despite highly effective
pharmacotherapy to control asthma, no cure has

been identified and the natural history progresses
irrespective of treatment. Children with in-
frequent episodic asthma do not have any
abnormality of lung function compared with
non-asthmatic controls after 28 years’ follow-up
irrespective of the use of prophylaxis (1.).
However, the converse is also true, that the
degree of lung function abnormality and bron-
chial hyperresponsiveness at presentation with
wheezing are the main predictors of ongoing
disease with abnormal lung function and persis-
tent hyperresponsiveness as an adult, irrespective
of therapy even with inhaled steroids (2.).

Studies of airway immunohistopathology in
established asthma have shown that inflamma-
tion, particularly involving eosinophils and mast
cells, is present even during relatively asympto-
matic periods (3.). A paradigm has evolved that
continuing inflammation contributes to a remo-
delling process in which collagen is laid down
below the epithelial basement membrane and in
the lamina propria together with hypertrophy of
smooth muscle which produces an irreversible
component of airflow limitation (4.). However, a
number of studies in early childhood have
suggested that much, if not all, of the immuno-
pathology of asthma is established very early in
the evolution of disease and is very likely to be
present even before the first symptoms are
manifest (5.). Studies in adults have shown that
the inflammation indices in the airways of
asthmatics correlate reasonably well with the
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degree of bronchial hyperresponsiveness (6.). It
has been shown that bronchial hyperresponsive-
ness can develop as early as 4 weeks of age in
those born to atopic asthmatic parents, long
before there are any symptoms (7.). As bronchial
hyperresponsiveness is a risk factor for later
asthma (8.), the implication of this is that the
airway inflammation of asthma is established a
long time before this disease produces symptoms.

My own group have shown that there is no
correlation between the degree of either eosino-
philic infiltration of the lamina propria nor the
thickness of the lamina reticularis as a component
of remodelling with either the severity of disease
or its duration (5.). This would be consistent with
the concept that the airway immunopathology is
established before symptoms are manifest. Under
such circumstances, it is then likely that conven-
tional pharmacotherapeutic approaches to treat-
ment will not modify natural history even if
introduced early after the onset of symptoms.
Thus attention must now focus on presympto-
matic intervention to try and halt the allergic
march. While environmental modification and
immunomodulation are likely to be the most
effective long-term strategy in this respect,
consideration of the use of currently available
pharmacotherapeutic approaches is certainly
appropriate, as these will be more acceptable
interventions in the short term with an estab-
lished track record in relation to efficacy and
safety considerations.

Potential targets

Atopic dermatitis

Many studies have shown that atopic dermatitis
is a common precursor to the development of
asthma (9.). This is perhaps, therefore, the most
obvious target for presymptomatic anti-asthma
preventive strategies. In infants with mild to
moderate atopic dermatitis, between 40% and
50% will eventually develop some degree of
asthma. In those with a more severe dermatolo-
gical problem, the overwhelming majority will
have asthma and this probability increases if
there is a first-degree relative with atopic disease.
If the atopic dermatitis is associated with
persistent egg sensitivity, then the specificity for
subsequent asthma is extremely high (10.). More
recently, it has been shown that atopic dermatitis
associated with either grass pollen, house dust
mite or cat sensitivity also confers a very
considerably increased risk of asthma develop-
ment (11.). However, only 50% or less of the

ultimate asthmatics will have had previous atopic
dermatitis.

Allergic rhinitis

It is generally believed that allergic rhinitis is a
problem that follows rather than precedes
asthma. However, this is not always the case
and certainly in children beginning to develop
signs of seasonal rhinoconjunctivitis there is a
significant risk of the subsequent development of
seasonal asthma, which might form a second
target for therapeutic intervention (12.).

IgE and IgE antibodies

While a raised total IgE in the cord blood is
highly specific for the early development of atopic
disease, it is unfortunately not very sensitive (13.).
Indeed, long-term follow-up studies would sug-
gest that the sensitivity is so low that this is an
inappropriate screening test. Whether or not the
use of IgE antibody measurements and also,
indeed, skin prick testing will have any greater
value in prediction remains to be established.
Nevertheless, subgroups of infants sensitised to
aeroallergens such as house dust mite do have a
high risk of developing asthma (14.).

Family history

It has been well shown that while a first-degree
relative with atopy confers a high risk for
developing atopic disease and asthma, the vast
majority of the future asthmatics will not come
from families with a positive history (15.). This
focuses on the need to identify accurate pre-
dictors of disease which are hitherto not avail-
able.

Bronchial hyperresponsiveness

The implication from studies of bronchial
hyperresponsiveness is that this is yet another
index indicating an increased risk of subsequent
asthma (8.). However, this is neither highly
specific nor necessarily particularly sensitive.
Intercurrent viral infection may have a transient
effect on hyperresponsiveness which will con-
found the discriminatory capacity of this test
which furthermore, in infancy is extremely
difficult to measure without highly sophisticated
lung function testing equipment.

Summary of targets

For the present, it is inevitable that trials
conducted to identify pharmacotherapeutic inter-
ventions as prophylaxis in halting the allergic
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march will focus on high-risk groups using a
combination of the markers identified to have
some degree of specificity, which will include the
presence of atopic dermatitis and/or allergic
rhinitis and/or evidence of sensitisation to
inhalants or egg. However, in the longer term,
better markers of future asthma will facilitate
wider application of preventive strategies.

Ketotifen

There are two published trials showing a
significant beneficial effect of ketotifen in the
prevention of asthma. One study recruited 121
infants with atopic dermatitis and treated them in
a double-blind parallel group study with either
ketotifen or placebo for 1 year. After 1 year, only
13% of the actively treated infants had developed
asthma, where the figure in the placebo treated
patients was 42%. This was a highly significant
difference but was only apparent in those infants
who not only had atopic dermatitis but also a
raised total IgE level (16.).

There is one other trial of ketotifen which was
employed in a double-blind trial in 95 infants
with a family history of asthma, and a raised total
IgE level. After 3 years’ treatment, 9% of the
actively treated patients had three or more
respiratory illnesses suggesting a diagnosis of
asthma, compared with 35% in the placebo group
(17.).

Despite these two encouraging trials, little
attempt was made to follow up on these
observations. In part, this was because there
were concerns that ketotifen had some adverse
effects in increasing appetite and weight gain, and
causing some degree of somnolence and irrit-
ability in small children. More recently, however,
with the advent of newer non-sedating antihista-
mines, the concept has again been raised and
trials are now in progress using both cetirizine
and loratidine. Results using the former drug
have now been published (11.).

Cetirizine

Early Treatment of the Atopic Child (ETAC) has
been a multi-centre double-blind randomised
placebo-controlled trial of the use of cetirizine
at a dose of 0.25 mg/kg administered twice daily
compared with matching placebo to prevent the
onset of asthma in infants with atopic dermatitis.
Infants were recruited between 1 and 2 years of
age and were maintained on the treatment for 18
months. While there were no differences between
active and placebo therapy in the intention to

treat population, subgroup analysis of those with
evidence of sensitivity to either house dust mite or
grass pollen at recruitment showed a significantly
lower cumulative prevalence of asthma over 18
months of active treatment compared with
placebo. This was a very considerably significant
effect, with a reduction of asthma by 50% in the
grass pollen sensitised group and 40% in the
house mite sensitive group (11.).

There were also some potential benefits of
cetirizine in the treatment of the primary condi-
tion, namely the atopic dermatitis. Patients on
active treatment required significantly less other
antihistamines which were primarily prescribed
to reduce pruritis. Furthermore, the active
treatment significantly reduced the frequency of
acute urticaria and reduced the requirement for
high potency topical steroids in those children
with more severe eczema. This provided some
justification for the use of the treatment even for
the primary problem, notwithstanding its poten-
tial to prevent or halt further development of the
atopic march (18.).

Unlike the ketotifen study, ETAC have
continued follow-up of the children beyond
the treatment period. Preliminary analysis of
18-month post-treatment shows that there was no
rebound in asthma prevalence when the treat-
ment was stopped in the active group and after a
full 3 years (18 months of treatment), there was
still a significant difference in asthma prevalence
in the grass pollen sensitised group. Most
importantly, this trial has also shown that the
intervention is extremely safe (18.). Indeed, the
trial has provided information which is quite
unique in relation to assessment of safety of any
pharmacotherapy in infancy.

Potential mechanisms of action of antihistamine

It is difficult to conceive how a simple H1
receptor antagonist would have an effect in
preventing or inhibiting the allergic march from
atopic dermatitis to asthma. However latterly,
studies have shown that a number of antihista-
mines best exemplified with cetirizine have
additional properties which might explain their
efficacy.

A number of antihistamines have been shown
to prevent the upregulation of the intercellular
adhesion molecule 1 (ICAM-1) after stimulation
with allergen (19.). This has been demonstrated
specifically in the eye. Cetirizine has also been
shown to inhibit the upregulation of VCAM-1
and to inhibit eosinophil migration into allergen
challenged tissues either in the skin, nose or eyes.
Probably as a consequence of prevention of
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upregulation of ICAM-1. Antihistamines have
been shown to reduce the susceptibility of cells to
infection with rhinovirus which, of course, gains
access to cell by ligation with ICAM-1 (20.). It is,
therefore, tempting to speculate that inhibiting
upregulation of adhesion molecules would pre-
vent migration of inflammatory cells into the
airway and thereby retard or even prevent the
development of asthma. While the eosinophil
continues to be the main focus of attention,
ICAM-1 is also important in relation to neu-
trophil adhesion. Our own studies have shown
that the neutrophil may well be an important
initiator of inflammation in the asthmatic airway
of young children (21.). Thus inhibition of
trafficking of both cells may well be important.
However, the adhesion molecules are also
important in facilitating cell-to-cell communica-
tion which, therefore, might have a more
fundamental effect on the sensitisation process.

Other drugs

There are no published trials of the use of other
pharmacotherapeutic approaches for the primary
prevention of allergic disease. However, it is
interesting to speculate on which pharmacothera-
pies might have some value given their properties.

Sodium cromoglycate

Sodium cromoglycate was developed for the
treatment of asthma. Its mechanism of action
has always been in doubt. However, among other
properties, it inhibits IgE-dependent mast cell
release of pro-inflammatory mediators, to a
certain extent, it interferes with inflammatory
cell trafficking in allergen challenge tissue, and
has an inhibitory effect on certain neuronal
reflexes which may be important in triggering
bronchospasm in asthma (22.). Perhaps the
property of sodium cromoglycate which would
be most valuable in considering preventive
strategies is its effect on IgE production. It has
been shown that it will inhibit the gene deletional
switching from IgM to IgE production which, of
course, is triggered by IL-4 and IL-13 and clearly
is an important component of the development of
allergic sensitisation and subsequent disease (23.).

The key issue in relation to sodium cromogly-
cate, however, is to achieve adequate concentra-
tions in the relevant target tissues. Whether or not
it will be possible in vivo remains to be established
by study. Certainly it is worthy of further
investigation. Clearly, in consideration of
employment of any pharmacotherapeutic inter-
vention in early infancy, the primary considera-

tion is safety. Sodium cromoglycate has an
unparalleled record of safety by comparison
with any other drug used for any other disease.

Leukotriene receptor antagonists

The cysteinyl leukotrienes are an important
group of mediators in asthma. They not only
trigger bronchospasm but also are chemotactic
for eosinophils. Since the advent of cysteinyl
leukotriene receptor antagonists, it has become
clear that the lipoxygenase pathway is very
important in the pathogenesis of asthma, at
least in some patients (24.). Hitherto, the safety
record for the receptor antagonists has been good
in childhood and studies are under way to
establish their safety and efficacy even in infant
wheezers (25.). There will, therefore, be the
potential to study this group of drugs as a
preventive strategy. Given that they may well
have some benefit for the treatment of allergic
rhinitis and atopic dermatitis, there is little doubt
that trials will evolve in the near future. There is
some evidence that there is at least an additive
effect of the leukotriene receptor antagonists with
potent H1 receptor antagonists (26.) and perhaps
the best first trial should combine the two
medications.

Inhaled steroids

Given the highly efficacious and relatively safe
pharmacotherapeutic profile for inhaled corticos-
teroids in the treatment of children with asthma,
it is tempting to consider the use of such agents in
a preventive strategy. Indeed, it has been
suggested that the earlier inhaled steroids are
introduced after the onset of symptoms, the less
the adverse effect of the disease on lung growth
and, therefore, increase in lung function (27.).
However, the very much longer-term follow-up
studies would suggest that hitherto inhaled
steroids have not had a major impact on long-
term outcomes (2.). This may, of course, be
because the treatment has been used too late.

However, some have expressed considerable
concern about potential adverse effects of early
use of inhaled corticosteroid (28.). There are at
least theoretical reasons to believe that steroids
could have an effect on lung growth when used
under 2 years of age, while new alveolus
formation is still proceeding at a rapid rate. At
least one animal study has indicated that this is a
potential adverse effect (29.). Furthermore, at
least, in vitro, steroids can be shown to increase
rather than decrease IL-4 dependent gene dele-
tional switching in B cell IgE production (30.).
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Thus for the present, consideration of the use of
inhaled corticosteroids in the inhibition of the
atopic march should be shelved. The only
published trial of asthma prevention that has
attempted very early use of ICS (and indeed
SCG) after the first wheeze in infancy observed
no effect compared with placebo, but the
treatment period was very short (31.). Later use
of either ICS or nedocromil sodium in childhood
asthma even for 4–6 years has no impact on post-
bronchodilator lung function compared with
placebo, despite appreciable improvements in
symptom control (32.). This again highlights
the need for earlier interventional preventive
strategies.

Summary

Hitherto, most trials investigating strategies to
inhibit the atopic march have focused on allergen
avoidance. In the long-term, it is likely that
immunomodulatory approaches will have the
best chance of success. However, in the interim
there is every justification for investigating
pharmacotherapeutic approaches. Many drugs
currently available for the treatment of atopic
disease have properties which might render them
valuable in preventive strategies. The newer
generation antihistamines are the only group
that have been investigated and shown to have
some effects in preventing the development of
asthma in infants with atopic dermatitis. Future
studies will need to focus on other combinations
of drugs including the leukotriene receptor
antagonists and perhaps cromones.
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