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Challenges in Paediatric Asthma Today
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Asthma today affects more than 300 million people
worldwide and its prevalence is increasing, particularly
among children. The rise in asthma prevalence has been
likened to an epidemic, and is expected to afflict up to 400
million people by 2025. In Singapore, it is estimated that
1in 5 children suffer from it. It is a chronic condition with
considerable morbidity and mortality, with many asthma
patients having a self-perception of poor health.? The cost
of asthma is also high, and is conservatively thought to
exceed US$33.93 million per annum in Singapore.®

Over the past few decades, significant improvement in
treatment options available and in our understanding of its
pathogenesis have revolutionised the way we manage this
condition. However, there are still significant challenges to
reducing the global burden of asthma, and in preventing its
onset inthe first place. These include a lack of education on
the disease, a lack of infrastructure to manage the condition
onawide scale, underdiagnosis because of misconceptions
and fear of long-term effects of asthma medication.

Inview of the pressing need to improve asthmaawareness
and education, the Global Initiative for Asthma (GINA)
inaugurated the first World Asthma Day in 1998. Since
then, it has been observed every first Tuesday in May and
celebrated its 10" anniversary on May 1 this year. The
primary goal of this day is to improve awareness about the
disease among healthcare professionals, the general public
and patients affected by it. In Singapore, this event has been
marked by public talks, road shows and media activities.
Still, more needs to be done to achieve control of asthma so
astoenableevery childwithitto lead anormal, unrestricted
life. Some of the challenges faced by doctors will be
discussed here.

The New Goal in Asthma Care is Control

Previous asthma guidelines emphasised treatment based
on disease severity. However, asthma severity involves
both the severity of disease at diagnosis and response to
treatment. Also, it is well known that asthma is a dynamic
disease and severity changeswith time. Despite the presence
of guidelines stressing treatment based on disease severity,
studies have demonstrated a lack of control of asthma in
countries that have adopted them.*

In view of these, updated guidelines have recently been
published by GINA that emphasise control as the goal in
asthma care, de-emphasising the previously held central
role of severity.® These new guidelines still rely on a step-
up and step-down approach based on the presence or
absence of 7 parameters that are key to control (symptoms,
exacerbations, use of rescue bronchodilator, physical
activity, peak flow variability, emergency visitsand adverse
events from treatment). This allows the clinician to focus
on level of control during each clinic visit instead of
theoretical severity classifications. Treatment can then be
tailored accordingly for the individual patient.

Asthma, Whatever its Form and Severity, is an
Inflammatory Disorder

Asthma has long been recognised as a chronic
inflammatory disorder of the airways in which eosinophils,
mast cells and other cellular elements play a major role.®
The evidence that inflammation plays a significant role is
multiple. Examination of bronchial biopsy specimens in
asthmatics consistently demonstrates inflammation, even
in patients with mild disease.” Inflammatory cytokines
contribute toairway oedema, mucus plug formation, airflow
limitation and airway hyper-responsiveness. Inflammatory
markers, such as serum and sputum eosinophilic cationic
protein, have been shown to be reliable surrogate markers
of airway hyperresponsiveness.® Treatment strategies aimed
atreducing airway inflammation have been found to reduce
exacerbations, admissions and the need for more anti-
inflammatory treatment. °

The inflammation in asthma is driven by a variety of
factors including exposure to environmental tobacco
smoke. Cigarette smoke enhances airway inflammation
by recruiting neutrophils, increasing the release of cytokines
including TNF-o and interleukin-8. Allergen exposure is
another key trigger in initiating and maintaining the
inflammation in asthmatic airways. There is good evidence
that chronic exposure to allergens such as house dust mite,
pollen or animal dander can increase airway inflammation
and precipitate exacerbations.'*2 Finally, viral respiratory
infections are also common causes of airway hyper-
responsiveness and loss of asthma control.
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In view of the central role of inflammation in asthma
pathogenesis, one of the most important management
goals in asthma treatment is the reduction of airway
inflammation and its long-term sequelae. All international
guidelines state thatinhaled corticosteroids (ICS), powerful
suppressors of airway inflammation, are the cornerstone of
treatment for uncontrolled asthma. ICS monotherapy
achieves control of asthma in the vast majority of patients,
resulting inimproved clinical symptomsand lung function.
It also results in decreased airway hyperresponsiveness,
frequency of exacerbations and reduced mortality.t®
Patients with poor control of asthma on ICS alone have the
option of stepping-up therapy with other “add-on”
medicines such as long-acting B2-agonist (LABA) or
leukotriene receptor antagonists. However, this should be
doneonly if ICS monotherapy has proved to be insufficient.
This is an important point to note as we often see
inappropriate treatment of patients, even the very young,
with combination therapy when ICS monotherapy would
probably suffice for these children. LABAS have not been
well studied in children, and there are no published,
systematic studies in children less than 6 years of age. Its
efficacy and safety in paediatric patients is therefore unclear,
and care needs to be taken if these medicines are prescribed
for young children.

Early Treatment May Not Make a Difference

It is well known that the highest incidence of wheezing
disease occurs in the preschool years. Many of these
children continue to have asthma symptoms and airway
inflammation for many years after. Childhood is therefore
potentially an important window of opportunity for early
therapeutic intervention with the objective of halting the
decline in lung function. The hope was that asthma would
be more amenable to therapy if treatment was initiated
soon after onset of disease to offer a greater chance of
preserving lung function and normalising airways.

There was initially some evidence for this as seen in the
Childhood Asthma Management Program (CAMP) study.
In that study, the longer the duration of asthma, the worse
the decline in pulmonary function. Delay in onset of
therapy resulted in blunting of lung function improvement,
greater methacholine responsiveness, more asthma
symptoms and greater use of as-needed rescue therapy. In
another study, children who started budesonide more than
5 years after asthma diagnosis had poorer lung function
compared to those who started ICS within 2 years of
diagnosis.®

However, 2 recent studies have challenged this
assumption. Martinez’sgroup in Arizonarecruited children
aged 2to 3yearsathighrisk for development of asthmaand
randomised them into treatment with fluticasone propionate
or placebo for 2 years, followed by a 1-year period without
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study medication. Children on ICS did better during the
treatment period. However, no significant differences were
seen between the 2 groups in episode-free days, the number
of exacerbations, or lung function during the observation
period. This suggests that there is no long-term disease-
modifying effect of ICS after treatment is discontinued.'’

In the Manchester study, children were also randomised
to treatment with fluticasone propionate or to placebo. The
authors found no difference in lung function or airway
reactivity between both arms during follow-up. They
concluded that the early use of ICS for wheezing in
preschool children had no effect on the natural history of
asthma or wheeze later in childhood, and did not prevent
lung function decline or reduce airway reactivity.'® Based
on these 2 well-designed, randomised, controlled studies,
itis currently not possible to recommend early treatment of
asthma with ICS as a means to preserve lung function in
asthmatic children.

Achieving Optimal Outcomes — A Multifaceted
Approach

Many factors influence outcome in the successful
management of asthma. Treatment has to be tailored to the
patient’s age, concomitant medical conditions, lifestyle,
patient’s preferencesand caregivers’ expectations. Previous
reviews have demonstrated that relying on medication
alone is not enough.*® Many patients underuse controller
medicine and over-rely on relievers. Also, the repertoire of
medicines available to children is limited compared to
adults. Many medications are used “off-label”, having little
age-specific data, particularly inyoung children. Thisis not
unexpected because ethically, it is difficult to perform
clinical studies in the paediatric population. Doctors must
therefore exercise caution when using these medicines in
children as one cannot always extrapolate adult data to the
treatment of children.?

Treating asthma in children is more than just prescribing
medication. It is offering a whole individualised package
(holistic approach) to the parent that includes education,
which improves compliance. It is about monitoring of
asthma, assessment of severity (lung function testing) and
assessment of allergic triggers. It is about treating
concomitant allergic disease (rhinitis and eczema) and
instituting appropriate immunomodulatory treatment
(immunotherapy, probiotics) as necessary. As asthma
patients are on long-term medications, monitoring is
important to assess the continued efficacy, safety and need
for such treatment. The medication regimen should be
reviewed for compliance, appropriate technique of
administration and possible drug interactions. In all this, it
is important to involve the parents, as the biggest advocate
a child can have in gaining control of his disease is his
parent or caregiver. Parental involvement and guidance is
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vitaltokeepachildactively taking medicationand following
prescribed control measures. Asthma disease management
programmes implementing these have been shown to be
cost-effective and to reduce morbidity.?

At the National University Hospital, we have adopted a
comprehensive approach through an asthma and allergy
management programme known as the Children’s Asthma
and Allergy Network (also known as “I CAN!”). This
programme utilises a tailored strategy to address all the
needs of the child to optimise asthma control and improve
quality of life. Patients with asthma seen by our
paediatricians are automatically enroled in the programme,
while children not under our care are enrolled as associate
members. All patientsinthe programme receive counselling
by atrained nurse, have assess to her through the “I CAN!”
hotline, have a written asthma action plan and have their
drugdelivery technique reviewed regularly. The programme
also provides printed educational material and management
aids, regular newsletters for the public and doctors,
information through our website (www.ican.com.sg),
workshops for medical professionals and outdoor activities
for our patients. This is done in partnership with primary
healthcare providers. Since the implementation of this
programme, there have been improvements in the quality
of life for the children and the parents, with less loss of
schooldays and workdays respectively.

Conclusion: The Way Ahead

Even though many advances have been made in the
understanding of asthma and in asthma research, our
knowledge and understanding of this common disease
remains incomplete. Deficiencies include understanding
the role of genes versus environment? (including the
prenatal environment), the role of infectious agents and
allergens, and the inability to prevent or cure it. The Holy
Grail for all of us involved in asthma care would be to
prevent its onset, but as of today, we can only attempt to
prevent the development of allergy, which is an important,
but not the only, risk factor for the development of asthma.
Much more research needs to be done in this field. At the
same time, all stakeholders (doctors, parents and patients)
need to remember that with vigilance and better
understanding of the disease, we can minimise the morbidity
of asthmatic children and improve the long-term course of
asthma.
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