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The definition of asthma contains within it a 
clear indication that asthma is a variable disease.
‘Asthma is a chronic inflammatory disorder of the
airways in which many cells and cellular elements
play a role. The chronic inflammation causes an
associated increase in airway hyperresponsiveness
that leads to recurrent episodes of wheezing,
breathlessness, chest tightness, and coughing, par-
ticularly at night or in the early morning. These
episodes are usually associated with widespread
but variable airflow obstruction that is often
reversible either spontaneously or with treatment.’1

This and other definitions refer to several
domains in which variability occurs in people with
asthma, including:
• variable symptoms
• variability over time
• variable airflow obstruction
• variable response to treatment
• variable triggers causing asthma.

To this I would add:
• variable prognosis
• variable patterns of asthma, particularly 

in children.

Unfortunately the variability of asthma makes
it a particularly challenging disease to manage for
both patients and clinicians.

Variable symptoms
A cardinal feature of asthma is the variability of
symptoms. Typically these occur in response to
triggers – either nonspecific irritants (such as par-
ticulate dusts, cold air, aerosols or strong smells)
or, in atopic people, common inhaled allergens
(such as house dust, animal furs and moulds).
Exercise is another classic trigger, either through
exercise-induced asthma or ventilatory limitation
due to airway obstruction.

Asthma symptoms are also variable through the
day, peak flow readings typically being lowest in the
mornings on first waking but also dipping during
the night. This diurnal variability relates to changes
in air temperature, activity levels, medication effects
and circadian rhythm.

Asthma exacerbations represent an extreme end
of the spectrum of symptom variability, but are
probably qualitatively as well as quantitatively dif-
ferent from within-day and day-to-day symptoms.
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The variability of asthma
and how to respond to it

Asthma, by its very nature, is a variable disease, and this makes it particularly challenging

to manage for both patients and clinicians.

• Asthma is associated with variability in several domains, including symptoms
experienced, disease pattern over time, degree of airway obstruction, response to
treatment, triggers causing symptoms, and prognosis.

• The variability of asthma makes it a particularly challenging disease to manage for both
patients and clinicians.

• It is essential that patients recognise that typically asthma has a variable pattern and
long symptom-free intervals usually do not mean the disease is cured.

• The use of standard questions and a peak flow record can help clinicians understand the
degree to which patients are sensitive to, or apparently unaware of, the variability of asthma.

• Optimal asthma control takes months or even years to achieve in some patients. Fine
tuning of medications, identification of triggers, provision of a written action plan and
facilitation of self-management education are all crucial in achieving this.
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It is important, therefore, to consider asthma con-
trol in relation to both within-day and day-to-day
symptom variability, and to review separately t h e
frequency of exacerbations.

Variability over time
The pattern of asthma varies throughout life. The
classification of childhood asthma into infrequent
episodic, frequent episodic and persistent describes
a pattern that contrasts with that of asthma in
a d u l t s .

Children with episodic asthma tend to have
symptom variability specifically related to upper
respiratory tract infections and often have long
symptom-free intervals between these episodes.2 , 3

Children with persistent asthma may have abnor-
mal lung function and variable symptoms to a
range of triggers in addition to viral infections.
Although this is the least common pattern of
a s t h m a in childhood, it is very important to recog-
nise because it necessitates regular preventer m e d-
ication and carries a worse prognosis.4

As children grow older, the pattern of their
asthma may change and the severity of their dis-
ease may progressively improve. Hence, the
inhaled corticosteroid (ICS) dose should be care-
fully back titrated and asthma control reviewed
regularly. Regular review is essential so that chil-
dren do not remain on higher ICS doses or are not
treated for longer than needed. Acknowledgment
that the pattern of childhood asthma invariably
changes over time is crucial to prevent overtreat-
ment and enable patients to finally cease medica-
tion altogether.

In contrast to the majority of children who
have episodic asthma, most adults have persistent
asthma. Between exacerbations, symptoms may
be mild, but lung function may be abnormal. In
adults, poor perception of symptoms can lead
patients and their doctors to believe that their
asthma is well controlled, when in fact spirometry
is abnormal and persistent airway inflammation
may be contributing to airway remodelling and a
decline in lung function.4 , 5

Variable airway obstruction
Although adults may develop fixed airway
obstruction and have minimal variability in lung
function, this is usually a feature associated with
long standing, often suboptimally treated disease.

Adults with milder asthma may still have variable
airway obstruction despite achieving normal post-
bronchodilator forced expiratory volume in one
second (FEV1). This may hide a hectic peak flow
pattern and wide diurnal variability, and pre-
bronchodilator FEV1 may be more revealing.
Childhood asthma is more often associated with
long periods of normal lung function interspersed
with episodes of worsening symptoms and airflow
limitation usually triggered by a viral infection. 

The variability of airflow limitation in asthma
is reflected in two useful features that assist in
making a diagnosis.
• Classically, acute bronchodilator reversibility

testing has been used to help make a diagnosis
of asthma. Although many patients do not
have such reversibility, the presence of an acute
bronchodilator response of 12% and 200 m L
improvement in FEV1 and/or forced vital
capacity (FVC), along with a consistent clinical
picture, enables practitioners to confirm a
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The variability of asthma

continued 

diagnosis of asthma.
• Secondly, peak flow monitoring

remains a valuable diagnostic and
monitoring tool for asthma. As an aid
to diagnosis, it can clearly demonstrate
whether there is diurnal variability and
a response to bronchodilator. Further,
it can be used to monitor asthma and
indicate whether asthma control is
achieved by current treatment, and
whether changes in lung function are
heralding an exacerbation.
When best lung function is achieved

on ICS treatment, patients often have
minimal or no spontaneous variability
and additional bronchodilator does not
result in further significant improvement.

Variable response to treatment
Although asthma management guidelines
are based on the observation that most
patients respond to the two major com-
ponents of asthma therapy (bronchodila-
tors and ICS), many studies show that
responses to both these classes of drugs
can be quite variable among patients.
Patients who have relatively fixed airways
disease often do not demonstrate marked
bronchodilator reversibility and may have
a pattern of airway obstruction more sug-
gestive of chronic obstructive pulmonary
disease (COPD). It is important to recog-
nise that some patients with asthma do
have poorly reversible lung function and
may not gain benefit from a change in

treatment, such as adding a long-acting
beta agonist (LABA) or increasing the
dose of ICS. In such patients the change in
treatment should not be continued unless
there are strong theoretical arguments in
favour of doing so.

Several studies have shown that
patients with asthma also vary in their
response to ICS.6 Some patients have
highly responsive disease and their lung
function and symptoms normalise
rapidly when taking a low dose of ICS,
whereas others show minimal benefit,
particularly to low doses. There is evi-
dence suggesting that earlier treatment
with ICS results in greater benefits, and
that delays in treatment are associated
with poorer lung function responses. The
benefits of ICS treatment are both short
and long term. Even if short-term effects
(symptom or lung function improve-
ment) are unimpressive, ICS treatment
should be maintained for its beneficial
effects in preventing exacerbations, reduc-
ing hospital admissions and preventing
asthma deaths. Additionally, ICS slow
the rate of decline in lung function in
patients with asthma. Table 1 lists the
expected time to asthma control with ICS
treatment.

Other classes of asthma medications
appear to benefit only a minority of
patients with asthma. In adults this is the
case with the leukotriene receptor antag-
onist montelukast, and in children it is

the case with LABAs.
Additional factors affecting response to

treatment include coexisting exposure to
triggers that maintain airway inflamma-
tion and the nature of the underlying
inflammation – whether predominantly
eosinophilic or neutrophilic. The effect of
current smoking in reducing the response
to ICS has been well described. It is clear
that asthma patients who smoke are less
likely to gain benefit from ICS and require
higher doses to achieve the same lung
function improvement as their nonsmok-
ing counterparts.

Variable triggers causing asthma
A wide range of triggers can set off asthma
symptoms. Identifying triggers and mini-
mising exposure to these is a crucial aspect
of good asthma management, so it is
essential that each patient can identify the
specific triggers that are associated with
his or her symptoms worsening. How a
particular trigger affects a patient is not
simply a function of whether the patient is
atopic. Indeed, even among patients who
are atopic, different triggers can have dif-
ferent effects on an individual patient’s
s y m p t o m s .

Responses to nonspecific irritants also
vary. Patients often nominate cigarette
smoke as a trigger of asthma, although on
specific questioning it may largely cause
upper respiratory tract symptoms such
as nasal and throat irritation. Other irri-
tants that cause asthma symptoms include
strong smells (especially perfumes), aero-
sol sprays (especially bleaches and cleaning
agents) and sudden changes in air tem-
perature. The extent to which patients
respond to these triggers is highly variable,
even day-to-day, suggesting that several
factors work together to cause vulnerabil-
ity to triggers.

Dietary triggers include chemical addi-
tives such as metabisulfite, which causes
symptoms soon after ingestion of food or
drink containing this preservative, and
salicylates in foods, which often do not
cause immediate symptoms but may

Table 1. Expected time to asthma control with inhaled corticosteroids 

Abbreviations: FEV1 = forced expiratory volume in one second; PEF = peak expiratory flow.

T i m e f r a m e
D a y s

1-2 months  

3-4 months

6 months

24 months   

24 months  

Asthma control
No nocturnal asthma

Optimal F E V1

Optimal morning PEF

Minimal reliever use (no more than once a week)

Mild or normal airway hyperresponsiveness

No more than one exacerbation requiring oral
c o r t i c o s t e r o i d s
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contribute substantially to poor asthma
control among the minority of patients
who are sensitive to them.

Patients with aspirin sensitivity can
experience asthma soon after ingestion of
aspirin or a NSAID, and this can vary
from a mild increase in symptoms to a
catastrophic attack. Most rigorous studies
suggest that about 10% of adults with
asthma have aspirin sensitivity, although
the severity varies.

Variable prognosis
Several studies of the natural history of
asthma from childhood to adult life indi-
cate that it is possible to identify patterns
of asthma in the population that are most
often associated with either a good or a
poor prognosis.
• Generally, children who have persistent

asthma that develops before the age of
3 years and continues into late child-
hood are most likely not to ‘grow out
of it’ and to have asthma in adult life.

• At the other end of the spectrum in
childhood, infrequent episodic
asthma is most often associated with
an excellent prognosis and resolution
of asthma in late childhood.

• Transient early wheezing, such as that
occurring in infants and preschool
children associated with viral infection,
often resolves by the age of 5 or 6 years
and is not associated with persistent
asthma, especially in nonatopic
children.
Among adults with asthma, prognosti-

cation is a little more straightforward.
Most adults with persistent asthma retain
this pattern of asthma throughout their
adult lives. However, very little is known
about the change in asthma severity in
adult life and whether there are risk factors
for adults with relatively mild asthma at
one stage developing more severe disease
at another stage of their lives. In some
adults, the airflow limitation and symp-
toms of asthma are due partly to airway
remodelling, which does not appear to be
reversible. Despite retaining some bron-

chodilator responsiveness, lung function is
unlikely ever to return to normal. On the
other hand, adults with relatively mild
intermittent asthma often retain this pat-
tern throughout their adult lives and do
not develop significant airway obstruction
or disease that is suboptimally responsive
to treatment.

Smokers with asthma constitute a par-
ticularly high risk group for developing
persisting airway obstruction. Although
the evidence is inconclusive, smokers who
are atopic are at greatest risk of developing
a more rapid decline in lung function.4 , 5

Whether this is because they are develop-
ing coexisting COPD or whether smoking
predisposes them to worse airway inflam-
mation that then contributes to deterio-
rating lung function has been difficult to
establish. As already mentioned, patients
with asthma who smoke do not respond
optimally to ICS and may need higher
doses to achieve best lung function.7

Variable patterns of asthma
The patterns of childhood asthma, in
particular, differ significantly across the
spectrum of severity. It is important to
identify these features and determine
whether a child has episodic asthma char-
acterised by normal lung function and
freedom from symptoms between epi-
sodes. Most of these children do not
need long-term ICS medication. They
can be well managed with written
asthma action plans and clear guidance
to increase their bronchodilator dose and
start oral corticosteroids as soon as symp-
toms worsen significantly in association
with a cold. However, others may require
long-term ICS treatment because their
episodes, although infrequent, are severe.

Children with persistent asthma are
more likely to have abnormal lung func-
tion and may have an abnormally rapid
decline that can begin from early life.
Hence, ICS should be given to children
who truly have persistent asthma, even if
it is mild. They should be monitored
closely to determine their level of asthma

c o ntrol and their minimum effective
ICS dose. 

As mentioned previously, in children
the pattern of asthma may change as
they get older and the severity of their
disease may progressively improve. Hence,
r e g u l a r review is necessary to prevent
o v e r t r e a t m e n t .

The patterns of asthma among adults
have been less well documented. Many
adults have intermittent asthma symp-
toms, only occasionally needing bron-
chodilators and having a background of
normal lung function. They may clearly
experience minor and infrequent, short-
lived worsening of symptoms, sometimes
associated with allergen exposure or colds.
However, it is essential that these patients
have their lung function checked during
symptom-free intervals to ensure that
they are not poor perceivers, living with
airway obstruction of which they and
their clinicians are unaware.

How should clinicians respond to
the variability of asthma?
Day-to-day asthma management
GPs and specialists see patients with
asthma when they are at different phases
of their disease and each needs to consider
this in the overall management of these
patients. Patients often present to primary
care at times of acute deterioration, when
they have reached the point of needing
h e l p .8 The GP needs to address the acute
symptoms and get the patient through the
exacerbation safely, while at the same time
urging him or her to return for review
during his or her recovery and then again
at a more stable phase of the disease. At
this point, patients often feel there is no
need to return as they are well again. It is
for this very reason that the Asthma 3+
Visit Plan was conceived and became a
means by which the National Asthma
Council’s six-step asthma management
plan could be implemented in three or
more visits.

Evaluation of the program has revealed
that patients consider that they do not
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need to return regularly for review, and so
there is a significant educational challenge
in persuading them that this is necessary
to achieve optimal asthma control.9 , 1 0

Indeed, the goal of achieving optimal
asthma control underpins the 3+ Visit
Plan (acknowledging that for some
patients only two visits are needed) and is

a crucial element in asthma management.
It is essential that patients recognise that
typically asthma has a variable pattern and
that long symptom-free intervals usually
do not mean the disease is cured.

In the light of evidence that suggests
that patients self-titrate doses, and may
cease their preventer medications when
they believe they are well, options for
variation of treatment could be consid-
ered. One option would be very regular
medical review and an aggressive, super-
vised back titration when patients are
stable and optimally controlled. Cutting
back ICS dose by half did not result in
poorer outcomes, health status or more
exacerbations in a UK primary care study
in which patients were stepped down
from >800 µg beclomethasone and fol-
l o w e d for a year.1 1

Proactive planning of asthma visits can
be helpful in assisting patients to comply
with a proposed treatment strategy on the
understanding that treatment can be
reduced when asthma control is achieved.

By embarking on this process of using
objective measures to assess control and
back-titrating ICS systematically, you will
often reassure patients and help them
resist the temptation to reduce or cease
their preventive medication.

An alternative approach is to employ
a combination of budesonide/efor-
moterol as maintenance and reliever
therapy (Symbicort SMART), which
enables a low maintenance dose of
budesonide/eformoterol and step up in
dose as needed, according to symptoms.
With this approach, patients can be reas-
sured that they are taking only a small
regular twice daily maintenance dose,
either Symbicort 100/6 µg or 200/6 µ g
twice daily, but can up titrate according to
need. They can be reassured that this will
m i nimise their daily ICS use and their
i n t e rmittent requirements for oral cort i c o-
s t e r o i d s . This approach can be used for
well controlled patients who may only
require a regular once daily d o s e .

Patients must be informed that a Sym-
bicort SMART approach places them on
the lowest possible daily ICS/LABA dose.
However, for benefit in preventing exac-
erbations, and achieving good control,
the as-needed Symbicort must be used in
response to increased symptoms. A
short-acting beta agonist should not be
substituted for as-needed medication in
place of budesonide/eformoterol. 

Assessment of asthma control
The goal of asthma management is to
achieve optimal asthma control (Table 2).
It is our role as clinicians to convince
patients that this is worthwhile and that
although asthma is a chronic disease, it 
can be so well managed that it barely
impacts on their day-to-day lives (Table
3). Patients may be willing to live with
suboptimally controlled asthma as a
trade-off for less intrusion of medical
therapy and doctor visits, but unaware
of the real risks of this strategy. Many
patients believe that their mild symp-
toms suggest they may never be troubled
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Table 2. Features of optimal
asthma control

• Absent or minimal symptoms

• Reliever use less than three times a
week, excluding that used during
e x e r c i s e

• No nocturnal or early morning
s y m p t o m s

• Normal or best lung function

• No or minimal exacerbations 

• Able to do all usual activities without
l i m i t a t i o n

Table 3. Helpful strategies to improve patient adherence to
asthma management plans2

• Educate and advise patients about:
– asthma as a chronic inflammatory disease that needs long-term management
– the role of the different categories of asthma medications (preventers, symptom 

controllers, relievers and combination medications)
– asthma triggers and how to avoid and manage them
– correct inhaler use
– skills for self-management

• Keep treatment simple

• Encourage patients to create useful daily habits regarding medication use tailored to
the their lifestyles

• Establish patients’ personal goals for asthma management and set targets

• Explain likely side effects of medications and identify and address concerns

• Allow patients time to express concerns and beliefs about medication

• Arrange regular medical review of patients to:
– identify best lung function
– achieve optimal asthma control
– progressively back titrate to the minimum dose required to maintain control
– optimise self-management skills
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by acute severe episodes.8 , 1 2 An important
educational goal is to present the evi-
dence indicating that even mild asthma
can be associated with life-threatening
episodes. Patients’ self-assessment of their
symptoms can be highly misleading and
clinicians are also vulnerable to being too
readily reassured that asthma is well con-
t r o l l e d when patients state that they have
no symptoms.

Optimal asthma control takes months,
or even years, to achieve in some patients,
and fine tuning of medication, identifica-
tion of triggers, provision of a written
action plan and facilitation of self-
management education are all crucial 
elements in achieving this. It is not good
enough to ask patients ‘How’s your
asthma?’ We must ask specific questions
about recent control because we lack a
robust test for retrospective assessment 
of control – such as an HbA1 C test used 
in diabetes management. Asthma control
can be assessed simply and reliably by 
asking patients standard questions at each
visit (Table 4). The retrospective period of
time over which these questions can be
reliably answered is probably a maximum
of four w e e k s .

A peak flow record over three to four
weeks also enables a clinician to gain a

quick perspective on recent asthma 
control, and if these standard questions
and the peak flow chart are compared, 
the clinician can readily appreciate the
degree to which patients are sensitive to, or 
apparently unaware of, the variability of
their asthma. This can provide evidence
that some patients are poor perceivers 
and will need to have their lung function
objectively monitored to determine treat-
ment needs and asthma control. It is valu-
able for GPs to have a couple of spare 
peak flow meters that they can lend to
patients for this purpose. Longer term
monitoring of peak flow is not necessarily
needed, although some patients will
choose this once they see the benefits of 
objective monitoring.

Quick questionnaires that can be com-
pleted by patients while waiting to see the
doctor have also proven useful and corre-
late well with physician assessment of
asthma control. The Asthma Control Test
has five questions (Table 5),1 3 and scoring
each of these, together with spirometry,
enables a rapid assessment of asthma con-
trol to be made.

Measurement of exhaled nitric oxide i s
a newer test that provides an indirect
measure of airway inflammation and can
help indicate whether recently pres c r i b e d

ICS doses are adequately controlling the
disease. This is a simple breath test that
can be performed in most large hospi-
tals, and the results are immediately
available to the c l i n i c i a n .

Different treatment regimens suit
different patients
Recently, several published studies have
used combination therapy in different
ways. The combination of fluticasone and
salmeterol in one inhaler (Seretide) taken
twice daily has been shown to achieve well
controlled asthma in over 70% of patients
with mild to moderate asthma who were
randomised to this treatment. This study
involved a six-month step-up phase in
treatment, guided by the use of an asthma
control score, followed by a six-month
treatment period, during which time
asthma became well controlled in progres-
sively more patients.1 4

Although patients may experience
small benefits in symptoms and lung
function when taking combined ICS and
LABA therapy, many achieve excellent
asthma control taking ICS alone. Addi-
tionally, in mild asthma, ICS alone and
combined ICS and LABA reduce exacer-
bation rates to a similar extent. Once good
asthma control is achieved, the dosage can
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Table 4. Questions to ask
patients with asthma at
every visit

In the last four weeks:

• How often have you woken at night
or in the early morning with wheeze,
chest tightness or cough?

• How often has wheeze, chest
tightness or cough interfered with
your normal daily activities?

• How often have you used your reliever
(average number of puffs per week)?

• How much school or work have you
missed because of asthma?

Table 5. The Asthma Control Test1 3*

Answers to the questions below are scored on a scale 1 (worst) to 5 (best). A total score of
less than 20 indicates poor asthma control.

• In the past four weeks how often did your asthma prevent you from getting as much
done at work, school or home?

• During the past four weeks, how often have you had shortness of breath?

• During the past four weeks, how often did your asthma symptoms (wheezing,
coughing, shortness of breath or chest tightness) wake you up at night or earlier than
usual in the morning?

• During the past four weeks, how many times have you used your reliever medication?

• How would you rate your asthma control during the past four weeks?

* These questions relate to the Asthma Control Test for adults and children 12 years and older. For younger children,
the test comprises seven questions (refer to reference 13).
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be progressively stepped down to a mini-
mum ICS dose, with or without LABA,
that is safe and effective and maintains
these benefits in the longer term.

As mentioned above, the combination
of budesonide and eformoterol given as
maintenance and reliever medication
(Symbicort SMART) offers the possibility
of a low maintenance ICS/LABA dose and
a rapidly effective as-needed top up for

breakthrough symptoms. Symbicort
SMART has been shown to be highly
effective compared with budesonide/
eformoterol given at a higher fixed dose
and a short-acting beta agonist used as a
reliever. Patients in these studies were
able to take budesonide/eformoterol also
for the relief of acute symptoms. This
strategy has resulted in a low exacerba-
tion rate, good asthma control and a
lower total dose of oral corticosteroids
taken over six and 12 months.1 5 Such a
strategy enables patients to increase their
combination therapy when needed day
by day, but necessitates regular medical
review to titrate the maintenance dose
a p p r o p r i a t e l y.

Recognition of the highly variable
or at risk patient
The pattern of asthma in some patients
can be quite chaotic despite some periods
of stability and apparently good compli-
ance with treatment. It is important to
recognise these patterns of asthma and to
anticipate and address the risks where
p o s s i b l e .

Patients who have a history of sudden
deterioration, particularly resulting in
severe attacks and hospital presentations,
need to be well prepared for such events.

In addition to a written action plan
clearly specifying when they should seek
advice, they should keep a supply of 
prednisone (Panafcort, Predsone, Sone)
or prednisolone (Panafcortelone, Pred-
solone, Predmix, Redipred, Solone), have
reliever bronchodilators available in 
several different locations and always
have spare prescriptions for their medi-
cations. Such patients should always be
assessed for possible dietary triggers and
should be able to recognise the circum-
stances in which they are most prone to
sudden attacks.

High risk patients can be recognised
by several features, which are listed in
Table 6. These patients may also:
• deny that asthma is a problem
• have poor adherence to treatment 

or  management plans
• have a history of sudden attacks

provoked by foods, aspirin or other
N S A I D s .
Leading up to severe attacks, such

patients have also been shown to have
symptoms of poor asthma control, espe-
cially the following:
• overuse of short-acting bronchodilators
• night waking from asthma
• persistent morning dips or marked in

diurnal variation in PEF (i.e. morning
PEF <60% recent best or diurnal
variability >25%).

Written action plans
A written action plan is a key component
of good asthma management. One of the
failures of asthma care in Australia at
present is the documented fall in owner-
ship of written action plans over the last
10 years; ownership reached a peak in the
mid-1990s at about 45% of patients with
current asthma.

All patients with asthma, apart from
those with the mildest disease and no
history of acute episodes, should have a
written action plan that clearly indicates
the symptoms of deteriorating asthma
and the actions needed to deal with
t h e s e .1 6 , 1 7 There is evidence from studies of
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The variability of asthma

continued 

Table 7. Benefits of variations in written action plans1 7

Abbreviation: PEF = peak expiratory flow.

V a r i a t i o n

Symptoms versus PEF based

Standard written instruction

Four action points

PEF based on personal best

Individualised written action plan using
inhaled and oral corticosteroids

E f f i c a c y

E q u i v a l e n t

Consistently beneficial

Not consistently better than fewer
than four points

Consistently beneficial

Consistently beneficial

Table 6. Characteristics of
high risk asthma patients

• Frequent visits to emergency
department with acute asthma 

• Requirement for three or more
m e d i c a t i o n s

• Need for frequent oral corticosteroids

• A history of admission to intensive
care/previous near-fatal attack

• Psychosocial difficulties

• Severe night-time attacks

• Failure to perceive asthma
s y m p t o m s

• Excessive reliance on short acting
b r o n c h o d i l a t o r s

Action points
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life-threatening asthma that patients who
have written action plans are less likely to
die from asthma. An evidence based
review has clearly indicated that the provi-
sion of a written action plan in the context
of optimal self-management education,
which includes regular medical review
and information about asthma, results 
in better lung function, fewer days off
school or work and fewer unscheduled
GP or emergency department visits.1 8

A subsequent review of the vital compo-
nents of written action plans indicates
that they:17

• must be individualised – i.e. tailored
to each person’s needs and lifestyle

• should include the use of both
inhaled and oral corticosteroids

• should calculate action points for
change in treatment according to best
peak flow readings or symptoms

• have no more than four action points
• be written clearly and as simply as

p o s s i b l e
• should include advice on urgent

action (e.g. when and how to call an
a m b u l a n c e ) .
An educational CD providing step 

by step guidance for clinicians writing
action plans is available.1 9 Action plan
pads are available for patients taking regu-
lar therapy with maintenance ICS or
ICS/LABA, and for those on a Symbicort
SMART regimen, based on PEF or symp-
toms. Table 7 lists the benefits of v a r i o u s
aspects of written action plans.

S u m m a r y
Asthma, by its very nature, is a variable
disease; however, this does not prevent
the achievement of stability and optimal
asthma control in most patients. Recog-
nition of an individual’s pattern of vari-
ability will help the patient and his or
her physician to tailor management
a p p r o p r ia t e l y. Particular attention s h o u l d
be paid to the pattern of asthma in

childhood to avoid overtreatment and to
identify the features that predict a good
outcome for most children with asthma.

In all patients, recognition of risk fac-
tors and self-management education,
including particularly a written action
plan, are crucial to success in achieving
and maintaining asthma control. MT
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Making a diagnosis
A diagnosis of asthma in children is determined
mostly from an accurate history supporting
asthma as the cause of wheeze and excluding
other diagnoses. Physical examination may help
in the assessment of severity and to check for
alternative diagnoses. Diagnostic tests are of 
limited value, although lung function testing is
helpful in older children, especially those with
moderate to severe symptoms. A chest radiograph
may be helpful in younger children, in whom
alternative diagnoses are more common.

A diagnosis of asthma is particularly difficult to
make in patients during their first year of life.
Wheezing associated with respiratory tract infec-
tion occurs in more than 30% of infants during
this period and has been referred to as wheeze
associated respiratory infection (WARI). In many
cases, this occurs in a child with smaller airway
calibre as a result of factors such as familial predis-
position, male gender or maternal smoking dur-
ing pregnancy. Rarely, the wheeze in infants may
be due to conditions such as cystic fibrosis, milk
aspiration or congenital structural abnormalities.

However, about one-third to one-half of infants
who wheeze will have the early onset of asthma.
Although these children often have more frequent
wheezing and are atopic, they may be difficult to
differentiate from those with smaller airways a n d
viral induced wheeze.

Assessing severity
Assessment of asthma severity is based on the
pattern of wheeze and breathlessness. Cough is
usually associated with these symptoms. Some
have argued that people with asthma may pre-
sent with cough alone and have called this entity
‘cough variant asthma’; however, evidence now
indicates that cough without wheeze is uncom-
mon in childhood a s t h m a .1

The asthma severity of each child should be
assessed so that treatment can be individualised.
The child and/or parents must be asked specifi-
cally if he or she has a cough or wheeze and
whether this occurs regularly or intermittently.
The first box on page 12 lists some questions for
parents that are helpful to determine the severity
of asthma in their child.
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Pa rents as partners in
managing childhood asthma
The effective treatment of childhood asthma relies on a correct diagnosis having been

made and optimal communication between physician, patient and parents.

• Make sure that the diagnosis of asthma is correct.

• Assess the severity of the child’s asthma.

• Provide effective education to parents and older children on pathology, lifestyle and 
drug regimens.

• Discuss with parents and older children the triggers of asthma, including allergens,
pollutants, diet and exercise.

• Pharmacotherapy for asthma in children is based on bronchodilators, inhaled corticosteroids
and leukotriene modifiers; only occasionally are other drugs used.

• Alternative therapies have limited efficacy in the management of asthma in children.

• Good control can usually be achieved with the use of medications, without toxicity.

• Current understanding on the development of asthma may lead to a future cure.
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Managing childhood asthma

continued 

Information regarding the use of
medication should be sought because
inappropriate medications such as
antibiotics, antihistamines and nonpre-
scription medications may be given for
symptoms that are actually caused by
a s t h m a .

Poorly controlled asthma will be
recognised by the frequent presence of
wheeze, excessive use of reliever medica-
tion, inadequate length of response to
reliever medication, and supporting evi-
dence of abnormal lung function.
Patients at high risk for life-threatening
asthma may be recognised by the f e a t u r e s
listed in the second box on this page.

It must be recognised that, although

low, there is a risk of dying from asthma
in every child with this condition, and
each child should be carefully assessed
and appropriately managed to minimise
that risk.

Educating parents and children
An extensive education program involv-
ing the child, the parents, other health
professionals and the physician in coman-
agement is vital to ensure complete
understanding of the natural history of
the disease and the roles of particular
medications. Without this understanding,
adherence to medications will be severely
c o m p r o m i s e d .2 Recent studies have
shown that fewer than 50% of patients
adhere to medication that is prescribed
d a i l y .3 Written material in the form of
action plans with detailed personalised
information may be useful to improve
adherence, although Cochrane reviews
have reported that there are insufficient
data to confirm their value in asthma con-
t r o l .4 Peak flow meters may be of addi-
tional value for those with troublesome
asthma and poor perception of symp-
toms, but they are not necessary to
improve control of symptoms in most
c h i l d r e n .5 Support groups can help in pro-
viding information and e n c o u r a g e m e n t .

Use plain language and address
c o n c e r n s
Education should begin with a descrip-
tion in plain language of the pathogenesis

of asthma. Emphasis should be placed on
how airway inflammation, mucus pro-
duction and bronchoconstriction can
each contribute to airway obstruction.
Patients are confused by the multiple
terms used to describe asthma, including
‘bronchitis’, ‘asthmatic bronchitis’,
‘wheezy bronchitis’, ‘reactive airways dis-
ease’, ‘hyperreactive airways disease’,
‘attack’ and ‘exacerbation’.

It is important that health profession-
als address real concerns of the parents
that may not be related purely to the
symptoms that the child presents with at
consultation. Patients and families really
want to know whether asthma will impair
or interfere with a normal active life, but
they rarely ask this directly. Emphasis on
there being a wide spectrum of severity in
children and adults with asthma but that
most are able to lead active and produc-
tive lives sets the right tone and provides
motivation for the patient to play an
active part in controlling and managing
asthma. It is worth pointing out that
Olympic athletes with asthma have man-
aged to win gold medals, particularly in
s w i m m i n g .

Set goals and explain how
medication works
Goal setting for preventive therapy is also
important. Many families do not like the
idea of giving their child medicines for
long periods of time, particularly if the
child seems well. It is important to set the
goal of gradually reducing inflammation
and, once good control is established, to
try to reduce the amount of medication
needed to maintain the child in that
s t a t e .

It is important to be explicit about
how the medicines work, how to take
them correctly (including the use of
s p a c e r s ) , and their potentially harmful
effects. Most parents are very concerned
about drug toxicity, whether or not they
articulate this concern. Some confuse
muscle-building or anabolic steroids
with anti-inflammatory corticosteroids.

Determining asthma severity: questions for parents 

• Does your child wake at night because of cough or wheeze?

• Does your child have a cough or wheeze on waking first thing in the morning requiring
urgent bronchodilator therapy?

• Is your child’s sport or physical activity limited by cough, wheeze or tightness 
in the chest?

• How frequently does your child need bronchodilator for symptom relief?

• Does a metered-dose inhaler last for less than 4 to 6 weeks (i.e. is it used more than 
twice daily)?

• Has your child’s school attendance been affected by his or her symptoms?

Features of patients at high
risk of life-threatening asthma

• Repeated visits to the doctor or
emergency department or
admissions to a hospital, especially
the intensive care unit

• Previous life-threatening attacks

• Poor compliance with treatment,
especially in teenagers and young
a d u l t s

• Poor perception of symptoms

• Persistently abnormal lung function
m e a s u r e m e n t s

• Denial of asthma

• Overt psychosocial problems
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Others have seen patients with consider-
able facial swelling following systemic
doses of corticosteroids and may be ter-
ribly worried about the use of these
medications. 

Parents need to be reassured that the
risks of serious asthma far outweigh the
side effects of medication, including inhi-
bition of growth, in the conventional
i n h a l a t i o n doses of corticosteroids cur-
rently recommended. Following an
extensive meta-analysis, Allen and col-
leagues concluded that children treated
with inhaled beclomethasone were more
likely to reach predicted or normal
heights than children whose asthma was
not treated with preventive medication.6

Nevertheless, there is still considerable
controversy about the possibility that
inhaled corticosteroids may inhibit linear
growth. Parents should be reassured that
once their child’s asthma is well con-
trolled, the inhaled corticosteroid dosage
will be reduced. The physician’s task is
to recommend a regimen that max-
imises good control while using the least
amount of medication in the long term.
The strategy of aggressive early treatment
of asthma may, in fact, lead to a lower
total cumulative dose of medication given
in the long term.

Provide an action plan in case of
d e t e r i o r a t i o n
The physician should provide patients
with a plan of action in case of deteriora-
tion, and especially in an emergency.
Deterioration may be expected when
patients catch a cold. It is important to
emphasise that the first sign of a cold
refers to the earliest signs, such as a runny
nose or scratchy throat, rather than full
blown signs and symptoms, such as thick
nasal mucoid discharge, prominent
cough or wheeze. Bronchodilators should
be started at the earliest signs of a cold
and can be given up to every four hours.
They should be continued until two to
seven days after the c o u gh or wheeze has
r e s o l v e d .

Recommend several visits
Several (three or more) visits will proba-
bly be needed to develop a long term plan 
and teach the patient or family to follow 
it. These visits provide the opportunity 
to obtain patient feedback, provide 
additional health education, adjust the
pharmacological regimen and correct 
any misunderstandings. The aim is for
the patient to be as symptom free and
physically active as possible.

Avoiding triggers
Continued exposure to allergens and other
triggers may be associated with worsening
of asthma, and thus it is important to dis-
cuss with children and their parents the
specific triggers that make their asthma
worse. Avoidance of triggers should be
considered at all times to maximise the
potential for asthma improvement.

In utero sensitisation
Sensitisation in utero appears to occur, but
most studies do not show any benefit from
restrictive diets during pregnancy and
severe restriction can be detrimental to the
mother and the fetus. At present, apart
from avoidance of maternal smoking,
there are no other proven strategies for
prenatal avoidance.

Dietary triggers
Some foods and additives may trigger
asthma. Because there is no single food
that affects all people with asthma, the
role of food needs to be considered indi-
vidually for each patient. A common
trigger is the preservative, sodium
metabisulfite, which is often present in
dried fruits, sausages, wines, and other
drinks. This preservative releases sulfur
dioxide, especially in the presence of
acidic drinks. Cold drinks have been
shown to lead to increased airway respon-
siveness, especially in Asian children.
There are anecdotal reports of asthma
attacks caused by monosodium glutamate
and tartrazine, but no consistent findings.
Occasionally, foods such as nuts, shellfish,

strawberries, eggs and cow’s milk produce
an acute response, but this is usually asso-
ciated with generalised anaphylaxis and
clearly recognised as such. Attempts
have been made to influence the induc-
tion of asthma in early childhood by
dietary modification; however, results
are inconsistent.7 , 8

A e r o a l l e r g e n s
Most people with asthma develop long
term sensitisation to aeroallergens, which
is associated with persistence of symp-
toms. However, a direct causal relation is
not always clear, and further studies
must be carried out to clarify this associ-
ation. Exposure to animals such as dogs
and cattle during the prenatal period and
early postnatal life is associated with
reduced asthma and atopy. However, it
may be reasonable to exclude furry pets
such as cats from the homes of those
people who are already sensitised. The
fur of cats is often coated with saliva con-
taining enzymes that assist the passage of
allergen across epithelial s u r f a c e s .

House dust mites
Although house dust mite sensitisation 
is one of the more common associations
with continuing asthma,9 a v o i d a n c e
measures have rarely proved successful.
Extreme measures such as admitting
patients to hospital or living in alpine
environments does appear to be associ-
ated with a decrease in sensitisation to
house dust mite and improvement in
symptoms and lung function. Less
extreme measures do not often work,
although Murray and Ferguson found
that pillows encased with thick plastic 
or replaced regularly, mattresses encased
with thick plastic, bedding washed in
warm water, and humidity kept below
50% were beneficial.1 0 The removal of 
carpets and use of high-grade filters, 
acaricides and special vacuum cleaners
have not consistently shown signifi-
cant benefit. A recent Cochrane review 
concluded that chemical and physical 
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methods aimed at reducing exposure to
house dust mite allergens could not be
r e c o mm e n d e d .1 1

Tobacco smoke
Exposure to environmental tobacco
smoke is associated with increased
asthma symptoms. Maternal smoking
has been shown to be associated with
increased wheeze in infancy, decreased
lung function and increased airway
responsiveness, and to be responsible for
up to 20% of acute attacks of asthma
and an increase in emergency room vis-
i t s .1 2 , 1 3 An improvement in symptom
severity has been noted in children w h o s e
parents cease smoking.1 4

Active smoking is an important trigger
for progression of symptoms and should
be discussed with all children from about
the age of 10 years.

External pollutants
Although external atmospheric pollutants
are important triggers of lower respira-
tory symptoms, particularly bronchitis,
and asthma symptoms in those who

already have asthma, they have not been
shown to be a major factor in the pri-
mary development of asthma. The use 
of filters and ionisers has not been shown
to have any clinically significant benefit
in patients with asthma.

Paints and other fumes can usually be
a v o i d e d .

M e d i c a t i o n s
Medications are not a common cause of
asthma attacks in children. Aspirin and
other NSAIDs and some complementary
medicines very occasionally cause symp-
toms in younger children. Beta blockers,
either orally or as eye drops, should be
avoided or used cautiously in children
with asthma as they can cause severe
a s t h m a .

Other conditions
Gastro-oesophageal reflux, obstructive
s l e e p apnoea and rhinitis have been
associated with increased asthma symp-
toms in adults, but this does not seem 
to be a common clinical issue in chil-
dren. It is recommended that people

with chronic asthma receive influenza
vaccination; however, the benefits for this
in children with asthma have not been
confirmed. The association of asthma
with obesity, particularly in adolescent
girls, may justify consideration of dietary
advice, but adequate trials to document
benefit have not been conducted.

E x e r c i s e
Exercise may be a trigger of asthma but
need not be avoided (Figure). With
appropriate warm-up sprints to induce
tachyphylaxis and, if necessary, premed-
ication with beta2 agonists or sodium 
cromoglycate, a more sustained period 
of exercise will not cause significant symp-
toms. Approximately 30-second sprints
every two minutes for 10 to 20 minutes
have been shown to be a useful warm-
u p .1 5 Physical training improves cardio-
pulmonary fitness, but has little impact o n
lung function. It is likely that improved
fitness will lead to better quality of life.

T r e a t m e n t
Treatment is based on the pattern of
asthma symptoms, which can be classi-
fied as:
• infrequent episodic (occurring in

75% of children with asthma)
• frequent episodic (20%)
• persistent (5%).

Criteria for this classification are shown
in Table 1. Persistent asthma can be fur-
ther classified as:
• mild persistent
• moderate persistent
• severe persistent.

The goals of treatment are shown in
the box on page 15.1 6

P h a r m a c o t h e r a p y
Current concepts on the use of drugs in
asthma are based on the treatment of the
underlying inflammatory disease as well
as prevention and treatment of acute
attacks of asthma associated with envi-
ronmental triggers. Asthma attacks may
be treated with reliever medications such
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Figure. Exercise may trigger asthma but need not be avoided.
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as b e t a2 agonists, ipratropium bromide 
and, rarely, theophylline (Nuelin). The
underlying disease process is generally
controlled with inhaled corticosteroids,
leukotriene modifiers or, now rarely,
sodium cromoglycate. Maximum efficacy
and safety is usually achieved by the use
of inhaled medications.

Inhaler devices
Inhaler devices for children include
metered dose inhalers (MDIs) with or
without a spacer, dry powder inhalers
(DPIs), and nebulisers (Table 2). Clear
instructions on their use are essential.
Children must be observed repeatedly
using these devices to ensure that their
technique is satisfactory; they will often
revert to bad habits despite careful
instructions. Most children over the age
of 7 years can use a MDI, DPI or breath-
activated autohaler. Some may be helped
by using a large volume (750 mL) spacer,
which will improve deposition and may,
in some cases, allow larger doses to be
given to have an effect similar to that of
using a nebuliser during an acute attack.
Some children will need to use a nebu-
liser if they have severe acute attacks of
asthma or troublesome chronic asthma.

Children aged from 4 to 7 years can

use a MDI with a large volume spacer.
The medication can be inhaled through
the mouth as a single breath or with pant-
ing tidal manoeuvres, both being equally
effective. Only one to two actuations at a
time should be used; any larger number
allows significant deposition and reduces
the available respirable particles.1 7 S p a c e r s
should be washed with detergent and left
to air-dry, not wiped, to minimise electro-
static forces that cause increased aerosol
fallout. Some children of this age can use
a DPI, but deposition is unreliable in
those aged under 5 years,1 8 especially dur-
ing symptomatic periods when inspiratory
flow rates are low. For many DPI devices,
a rate of at least 30 L/min is required for
optimal de-aggregation and appropriate
d eposition of particles. It is not clear
whether the breath-actuated autohaler is
of significant benefit in this age group.

In children aged under 4 years, MDIs
with a small volume spacer and face mask
can provide adequate deposition and
similar therapeutic response to that seen
with nebulisers.1 9 , 2 0 In some societies,
access to and cost of these devices are a
particular problem, and a large plastic
coffee cup or the bottom half of a one
litre plastic drink bottle may be modified
to produce a reasonable spacer d e v i c e .
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Table 1. Classification of asthma by pattern of symptoms

* Mean peak flow variability % = (highest - lowest) / highest x 100.

P e r s i s t e n t
Every day

More than once per week

More than once per week

U s u a l l y

May have a history

Needed most days

Usually low

> 3 0 %

Frequent episodic
Most days

Less than once per 4-6 weeks

Less than once per 4-6 weeks

Usually not

Usually not

Needed most weeks

N o r m a l / l o w

2 0 - 3 0 %

Infrequent episodic
Occasionally 
(e.g. with viral infection)

Usually absent

Usually absent

N o

N o

I n f r e q u e n t

N o r m a l

1 0 - 2 0 %

Pattern of asthma
Wheeze, tightness, cough or
symptoms on exercising 

Nocturnal asthma

Asthma on waking

Hospital admission in past year

Previous life-threatening attack

Bronchodilator use

F E V1 (% predicted)

Mean peak flow variability over
2 weeks*

Goals of asthma treatment in
c h i l d r e n*

Immediate aims
• Ensure the correct diagnosis has

been made

• Abolish symptoms

• Maximise lung function

Long-term aims
• Maintain the child symptom free

• Maintain best lung function at all times†

• Avoid the need for extra
b r o n c h o d i l a t o r s

• Prevent the restriction of normal
childhood activities

• Prevent the development of
irreversible airway obstruction

• Reduce the risk of death from acute
attacks of asthma

• Avoid unnecessary side effects from
m e d i c a t i o n s

* The Global Initiative for Asthma1 6 and State and
Territory Asthma Foundations provide guidelines to
m a n a g e m e n t .
† Children with persistent asthma should have
spirometry at each consultation. Those with trouble-
some symptoms may regularly measure their peak
flow at home. The aim is to ensure that lung function
remains within normal limits for each individual and
diurnal variation in peak flow is less than 10%.
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Nebulisers are effective because large
doses can be administered and breathing
pattern does not have as significant an 
effect on deposition. They can be used
with oxygen if needed, but they are bulky,
expensive and not necessary for most 
children with asthma. Use of a MDI and
spacer with up to 10 puffs of b e t a2 a g o n i s t
will produce the same or better result 
than a nebuliser in an attack of asthma.2 1

Nebulisers with a venturi design to drive
air or oxygen through the fluid and with 
a separate expiratory valve provide a bet-
ter dose of drug.

Use of novel incentive spacer devices,
such as the ‘Funhaler’, appear to be asso-
ciated with improved adherence and
likely e f f i c a c y .2 2

Affect of genetic polymorphism
It is being shown increasingly that many
different genetic polymorphisms can
contribute to asthma susceptibility and
severity. These polymorphisms also influ-
ence the variability in the patient’s
response to drugs, both therapeutic and
adverse (pharmacogenetics). Polymor-
phisms can impact on drug metabolism,
target receptors or unintended targets,
and research in this area is providing
enticing data on their future potential.
Polymorphisms in the beta2 a d r e n e r g i c
receptor, particularly the 16th and 27th

amino acid positions, may affect response
to beta agonists so that patients who are
good responders or those who may have
adverse effects with regular use could be
identified. Polymorphisms on leuko-
triene C4 synthase or 5-lipoxygenase
enzyme sites may identify variation in
response to leukotriene modifiers.
Genetic variation is known to affect
patients’ responses to corticosteroids and
adverse events experienced, such as
decreased bone density.

Nonpharmacological therapies
Physiotherapy has a specific role in the
management of patients with asthma.
Those with mucus plugging and sub-
sequent atelectasis will benefit from 
physiotherapy as well as adequate phar-
macological treatment of their asthma.
This group often needs corticosteroids 
to reduce the mucus hypersecretion.
Physiotherapists have an important role
also in educating children on useful exer-
cises and correct techniques in the use 
of aerosol devices.

There are reports that antioxidant
supplementation is associated with both 
a reduction in asthma symptoms and
improved lung function in people with
asthma exposed to pollutants.2 3 S o m e ,
but not all reports note reduced devel-
opment of asthma in atopic people who

take L a c t o b a c i l l u s2 4 or omega-3 fatty 
acid supplements. Further studies are
needed to confirm the role of these dietary
i n t e r v e n t i o n s .

Many people with asthma resort to
alternative health therapies,2 5 most of
which have not been found to be effective
in controlled trials. Ionisers and acupunc-
ture have been shown to be ineffective in
controlled trials.2 6 , 2 7 Most studies of chiro-
practic, herbal medicines, homeopathy,
yoga, specific breathing exercises and
hypnosis have also been disappointing,
although they suggest that some individ-
uals may gain nonspecific benefit. The
evidence available is too limited to make
recommendations on the use of most of
these alternative therapies.

The role of immunotherapy in asthma
continues to be debated. At present,
avoidance of known triggers and phar-
macotherapy are more appropriate initial
approaches to management, providing
good control without significant side
effects. The efficacy of immunotherapy 
is mild and less than that obtained with
anti-inflammatory agents, and it is assoc-
iated with more side effects, including
death. It is considered occasionally in
highly selected children who are sensitive
to a specific single allergen, such as grass
pollen, mites or A l t e r n a r i a, and when it
can be performed safely under specialist
supervision. Usually it must be given for
at least three years. Some argue that it may
reduce the number of children who pro-
gress from rhinoconjunctivitis to asthma.

Treatment of an acute attack
For a child having an acute attack, treat-
ment will usually be initiated at home
with a b e t a agonist. If the child’s asthma 
is not responding to standard treatment 
at home, he or she should be given the 
b e t a2 agonist repeatedly while medical
attention is sought. An alternative diagno-
sis such as an inhaled foreign body should 
be considered in patients who fail to
respond to treatment. However, if asthma
is suspected, the patient should be taken

1 6 M e d i c i n eT o d a y � Asthma reprint collection  M a y 2 0 0 8

Managing childhood asthma

continued 

Table 2. Recommended delivery device according to age*

* Always assess compliance and delivery technique when symptom control or response to medication is poor.
Abbreviations: MDI = metered dose inhaler; DPI = dry powder inhaler.

7 years and older

Y e s

–

Y e s

Y e s

Y es

4 to 6 years

Y e s

–

Y e s

S o m e t i m e s

–

Under 4 years

Y e s

Y e s

–

–

–

Delivery device

N e b u l i s e r

MDI/small volume
s p a c e r / m a s k

MDI/large volume
s p a c e r

D P I

M D I
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to the emergency room or doctor’s office
where b e t a2 agonist may be given with
oxygen if necessary.

Mild to moderate episodes of asthma
can be treated with b e t a agonists given by
a MDI and spacer, using six to 10 puffs,
administered as two actuations every 
30 seconds. Some centres would use addi-
tional ipratropium bromide, which may
result in a 10% increase in, and a greater
duration of, response.

If the child responds to the treatment
above, he or she should be observed for
one to four hours and then sent home
with instructions to continue treatment.
If the child does not respond optimally,
corticosteroids will be added to the regi-
men. There is some evidence that in the
emergency room high dose inhaled cor-
ticosteroids may be equally effective to
oral corticosteroids in selected patients
with mild asthma, but a combination of
inhaled and oral corticosteroids does not
provide additional benefit.2 8

Those children not responding to
treatment over one to four hours should
be admitted to hospital. Admission cri-
teria are based on duration and severity
of clinical signs, peak flow, arterial oxy-
gen saturation and lack of response to
bronchodilator, but admission is often
influenced by social circumstances, past
history and comorbidities.

Long-term management
Successful long-term asthma manage-
ment is achieved by adherence to a treat-
ment strategy based on recently published
guidelines. These provide algorithms 
that recommend currently agreed-upon
good clinical practice. However, treatment
m u s t be individualised; choice provides 
an opportunity to find the most suitable 
regimen for each child based on initial
assessment and then to move up or down
the protocol depending on response.

Infrequent episodic asthma
Children with infrequent episodic asthma
(75% of children with asthma) will usually

require only intermittent treatment with
inhaled short-acting b e t a2 agonists. 
Parents should be aware of early signs 
that indicate an attack, such as runny 
nose, itchy throat, or cough, so that treat-
ment can be instituted early. Treatment is
usually continued until the child has been
free of symptoms for at least 48 hours.

Frequent episodic asthma
Children with symptoms at least every two
months but with no symptoms in between
(20% of children with asthma) should be
given regular preventive therapy. This may
be low dose inhaled corticosteroid,
leukotriene modifier or sodium cromogly-
cate. Choice will depend on the pattern of
asthma and patient preferences. Low dose
inhaled corticosteroids are the most useful
medication and are effective within one to
two weeks and should then be continued.
If episodes are mild or experienced only
with exercise, other agents with d e m o n-
strated efficacy may be considered.

Persistent asthma
Children with troublesome symptoms on
most days (5% of children with asthma)
will require inhaled corticosteroids once 
or twice daily with bronchodilator added
as required. The starting dosage of the
inhaled corticosteroids will depend on
asthma severity. If symptoms are not well
controlled, regular peak flow measure-
ments may be needed to monitor response
to additional treatments. Additional treat-
ments include long-acting b e t a2 agonist 
and, less commonly, higher dose inhaled
corticosteroids, oral corticosteroids, leuko-
triene-receptor antagonists, ipratropium
bromide and theophylline.

Children taking inhaled corticosteroids
should use a spacer device if they have a
MDI, or rinse out their mouth if they have
a dry powder device.

There is evidence that exhaled nitric
oxide monitoring may be useful in reflect-
ing eosinophilic inflammation and may
be used to optimise inhaled cortico-
steroid treatment in selected child r e n

with persistent symptoms.29

Combination therapy
Combination of inhaled corticosteroid
and long-acting beta agonist therapy has
been shown to be safe and effective in 
c h i l d r e n .3 0 , 3 1 Long-acting beta agonists
should always be used with inhaled corti-
costeroids and not as monotherapy. A
fixed dose combination (inhaled cortico-
steroid and long-acting beta agonist) is 
indicated for the regular treatment of
asthma where the combination is appro-
priate in adults and older children (usu-
ally those aged over 12 years, but from 
4 years in some countries). Standard fixed
dose combinations are thought to be 
less effective in children than adults, but
an adjustable dose regimen, budesonide/
eformoterol (Symbicort Turbuhaler) as
maintenance and reliever therapy
(SMART), appears equally effective in
appropriate children as in adults.3 2 , 3 3 T h i s
replaces the need for a short-acting beta2

agonist, as unlike other long-acting beta
agonists, eformoterol has a rapid onset of
action allowing it to be used for reliever
a c t i v i t y .

Using the Symbicort SMART approach
in appropriate patients resulted in fewer
exacerbations, prolonged time to first
e x a c e rbation, decreased waking and higher
F E V1 than a fixed combination plus short-
acting beta agonist as reliever or a higher
dose inhaled corticosteroid plus short-
acting beta agonist as reliever. Overall,
there was a lower cumulative cortico-
steroid use with the Symbicort SMART
a p p r o a c h .3 2 This regimen is not necessary
for those well controlled on low dose
inhaled corticosteroid, but is effective in
selected patients whose asthma is not well
controlled. Its effectiveness may be related
to the timing of administration of the
extra reliever doses of the budesonide/
eformoterol early in an exacerbation.

Mediator specific therapy
Viruses may lead to increased airway
responsiveness associated with mucosal
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damage and the presence of cysteinyl
leukotrienes in airway secretions. Leuko-
triene modifiers have been shown to pro-
duce some symptomatic relief in infants
and toddlers with viral induced wheeze.3 4

The availability of leukotriene-receptor
antagonists (montelukast [Singulair], indi-
cated for children 2 years and above, and
zafirlukast [Accolate] for children over 
12 years) provides new mediator-specific
therapy for asthma. Their specific role is
not yet clear. They have been shown t o
block airway response to challenge, i n c l u d-
ing exercise, and, in chronic asthma, t o
lead to improved lung function, reduced
symptoms, and some steroid sparing. They
are well tolerated but appear to be less
effective than corticosteroids, with 17% o f
an asthmatic cohort showing increased
F E V1 with the use of both inhaled corti-
costeroids and leukotriene modifiers, 
23% increased FEV1 with inhaled cortico-
steroids only and 5% increased FEV1 w i t h
leukotriene-receptor antagonist only.3 5 , 3 6

Specific recommendations on the use
of these newer agents cannot yet be made,
and inhaled corticosteroids remain first
line therapy for most children with per-
sistent asthma. The leukotriene modifiers
may prove useful in mild asthma if an
oral preparation is required, as an alter-
native to inhaled corticosteroids and long
acting beta agonists and, possibly, in
those in whom corticosteroid reduction is
s o u g h t .

Omalizumab (Xolair) is a recombinant
humanised monoclonal antibody directed
against IgE to inhibit the immune res-
ponse to allergen exposure. It prevents
free serum IgE from attaching to mast
cells and other effector cells and prevents
IgE-mediated inflammatory changes.

A Cochrane review reported that oma-
lizumab is significantly more effective t h a n
placebo in enabling patients to reduce or
withdraw inhaled corticosteroids,3 7 but its
clinical value is debatable. It is approved
for use in children aged 12 years and older
who have evidence of asthma and atopy
not controlled by inhaled corticosteroids.

Omalizumab is administered by regular
subcutaneous injection, is well tolerated
and reduces asthma exacerbations. How-
ever, it is expensive, and further assess-
ment is n e c e s s a r y .

When to refer
Specialist referral should be considered for
any child who has a life-threatening attack
of asthma, frequent hospital admissions,
poor parental management, or poor res-
ponse to regular treatment or in whom
the diagnosis is uncertain. The natural 
history of childhood asthma is usually 
for improvement, and the possibility of 
a decrease in drug treatment or cessation
of therapy should be considered every 
six m o n t h s .

O u t l o o k
Although asthma cannot be cured at 
present, it can be well controlled. The
increasing understanding of the develop-
ment of asthma symptoms in early child-
hood may mean that early intervention in
the future will lead to a cure. MT
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Asthma is an airway disorder associated with
reversible airflow obstruction. Patients with
asthma typically complain of recurrent wheeze,
breathlessness, chest tightness or cough, and these
symptoms are usually responsive to treatment
with a short acting bronchodilator.
In 2004 to 2005, the prevalence rate of asthma in

Australia in children aged 0 to 14 years, as reported
by the Australia Bureau of Statistics, was approxi-
mately 12%, which is relatively high by interna-
tional standards.1,2 Approximately 90% of children
have episodic asthma (infrequent or frequent) and
about 10% have persistent symptoms.3 In most 
of these children the asthma is well controlled 
with appropriate medications. The proportion of
children with difficult to control asthma accounts
for fewer than about 2% of all children with
asthma;4 however, these children and adolescents
with difficult to control asthma use significant
medical resources.
Australian guidelines indicate that patients with

well controlled asthma require rescue therapy with
bronchodilators less than twice per week, but the
guidelines do not formally define difficult to con-
trol asthma.1 The European Respiratory Society

defines difficult to control asthma as the presence
of chronic symptoms with episodic exacerbations,
persistent and variable airway obstruction and
continued requirement of short acting beta agonist
despite treatment with 800µg/day or more of bude -
sonide or its equivalent (e.g. 500µg/day or more of
fluticasone).5 Difficult to control asthma in children
may be considered as that requiring bronchodila-
tors more than three times a week or resulting in
school absence of more than five days a term.
Children with difficult to control asthma should

undergo a careful evaluation that includes review
of the diagnosis and medications, and assess-
ment of drug delivery techniques and medication
adherence. Also, the child’s home environment
and psychosocial factors should be assessed for
potential precipitants.

Confirming the diagnosis
It is necessary when addressing children with dif-
ficult to control asthma to reconfirm the diagno-
sis of asthma. A history should be taken of
asthma symptoms. A normal physical examina-
tion will help to exclude important differential
diagnoses. Well performed measures of lung
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Difficult to control
asthma in children

Asthma is one of the most common paediatric presentations to general practice. Some children

demonstrate persistent symptoms despite appropriate use of medications. This review

provides a user-friendly clinical approach to managing difficult to control asthma in children.

• Difficult to control asthma carries significant morbidity to children and their families.

• It is important to ensure that the diagnosis of asthma is correct.

• Patients’ medications, drug delivery method, adherence to treatment, home environment

and psychosocial factors should be assessed. Precipitating factors, particularly exposure

to tobacco smoke, should be minimised.

• Inhaled corticosteroids are the cornerstone of therapy. The dose should be titrated to

control symptoms, maximise efficacy and minimise adverse effects.

• GP’s should regularly review patients and establish a partnership of care.
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function (in children older than 6 years of age)
and chest imaging (i.e. chest x-ray) are essential
in the diagnostic work up.

History
Wheeze
Wheeze is an important symptom of asthma, but
can have other causes (see the box on page 22). 
The description of wheeze (an expiratory noise
emanating from intrathoracic airways) can be 
variable and is not necessarily discriminating.
Wheeze is a very common symptom in children,
with reports indicating that up to 40% of children
have at least one episode of wheeze during child-
hood.6 There is less than a 50% agreement between
parents’ and clinicians’ reports of wheeze.7 Patients
and parents may confuse stridor (an inspiratory
noise emanating from extrathoracic airways) with
wheeze. It is useful to ask the child or family mem-
bers to demonstrate the sounds or to demonstrate
wheezing yourself.

Cough
When cough is due to asthma, it is usually dry and
accompanied by wheezing, chest tightness or short-
ness of breath and there is a clear response to bron-
chodilator therapy. Cough in the absence of wheeze
is unlikely to be due to asthma. Postviral cough
generally occurs after an upper respiratory tract
infection and resolves in two to four weeks. Chronic
nonspecific cough during childhood may resemble
asthma as it is dry, mostly nocturnal and may last
for months, but it is usually not associated with
other asthma symptoms and does not respond to 
a bronchodilator. If the cough is moist and worse
on waking, consider suppurative lung disease.

Shortness of breath
Shortness of breath may accompany the wheeze
and cough associated with asthma. If exertional
shortness of breath is due to asthma, it is generally
responsive to bronchodilator therapy or is pre-
vented by use of bronchodilator before exertion.
Exercise- induced dypsnoea can be confused with
asthma, but is unresponsive to bronchodilator
treatment.

Asthma precipitants
A detailed history should explore asthma precipi-
tants, in particular viral respiratory infections and

allergies and a personal or family history of atopy
(e.g. eczema or hayfever).

Investigations
Inspection of the respiratory system for underlying
chronic changes is the focus of investigations. In
particular, the following signs should be assessed:

• nutrition and growth percentiles

• respiratory effort

• digital clubbing 

• chest shape (e.g. hyperinflation, pectus
carinatum, Harrison’s sulcus – an inward
deformity of the ribcage along the insertion of
the diaphragm) 

The prevalence rate of asthma in Australian children is about 12%, which is

relatively high by international standards. In most of these children the asthma is

well controlled with appropriate medications; however, some children demonstrate

persistent symptoms that are difficult to control. 

© JACKIE HEDA, 2006
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continued 

• auscultatory signs of air entry and
added sounds (e.g. wheeze or crackles).

Tests of lung function
Lung function testing can be useful in
supporting the diagnosis of asthma, 
monitoring progress or excluding other
conditions. Spirometry can be attempted
in children aged 6 years and over. It is
important to remember that spirometry
may be normal despite the presence of
difficult to control asthma symptoms.
Although spirometry carried out in an
office is to be encouraged, in children with
difficult to control asthma, spirometry
with flow–volume loops (to assess for
asthma or other differential diagnoses)
and body plethysmography (to measure

absolute lung volumes) should be per-
formed in a specialist laboratory in con-
junction with a respiratory specialist. A
typical flow–volume loop in a patient with
asthma is shown in the box on page 23.
Children who demonstrate features of

airway obstruction should trial a bron-
chodilator to assess for reversibility. The
lack of a response to bronchodilator ther-
apy in the presence of airway obstruction
does not exclude a diagnosis of asthma,
but does indicate the need for specialist
referral. Assessment of airway reactivity is
sometimes helpful. In children, bronchial
provocation tests are restricted to exercise
challenge tests or, more recently, the dry
powder mannitol test.8 Histamine and
methacholine challenges can be dangerous 
and are rarely used with children. 

Using peak flow meters
Peak flow meters are not used for diag -
nosis and rarely used for monitoring
asthma in children. The measurement 
of peak flow using mini peak flow meters
(at home or in the office) does not equate
to spiro metry.9 Peak flow meters are
effort-dependent and predisposed to
error in children under 8 years of age. 
In older children, peak flow meter
recordings provide only an approxi-
mate guide to asthma severity and are
open to manipulation; values obtained
should, therefore, be inter preted cau-
tiously. Finally, there is no advantage of
peak flow meter based monitoring over
symptom monitoring alone.10

Chest imaging
It is worth investigating whether the child
with difficult to control asthma has previ-
ously had a chest x-ray. This is to exclude
differential diagnoses as described above.
However, repeat chest x-rays are not indi-
cated as routine surveillance. CT imaging
might show bronchiolitis obliterans or
bronchiectasis, but these conditions should
be considered with the advice of a paedi-
atric respiratory physician.

Monitoring airway inflammation
Although measurements of exhaled nitric
oxide and sputum testing for eosinophil
products are of interest to researchers,
these have not been used in clinical practice
to diagnose asthma or monitor therapy in
children.

Management
The key factors in managing children with
asthma include review of medications,
assessment of drug delivery technique 
and adherence to medication, identifica-
tion and avoidance of precipitating factors
and evaluation of the home environment
and psychosocial factors. The goals of
asthma therapy are to maintain control of
symptoms, prevent exacerbations, attain
the best possible lung function and min-
imise side effects.1

Differential diagnoses of wheeze in children

Transient infant wheeze
Onset in infancy. There is no associated atopy and no response to bronchodilator therapy.

Spontaneous regression occurs by 3 to 6 years of age. Maternal smoking is a risk factor.

Suppurative lung disease (e.g. cystic fibrosis)
About 95% of individuals with cystic fibrosis are diagnosed through newborn screening.

The missed 5% present with moist cough, recurrent wheeze and/or failure to thrive.

Foreign body aspiration
History of sudden onset coughing and choking that is often followed by wheeze and cough.

Up to 50% of events are unwitnessed. On auscultation, there may be unilateral signs of

reduced air entry or wheeze.

Congenital malformation causing narrowing of the intrathoracic airways 
(e.g. tracheobronchomalacia)
Symptoms such as a barking cough, increased work of breathing, poor feeding and wheeze

may be present from birth or within a few weeks of life.

Recurrent aspiration
Choking and coughing during feeds particularly with fluids. Children with developmental

delay are at increased risk. If associated with symptoms of vomiting and wheeze occurs

at night when lying down to sleep, consider gastro-oesophageal reflux. 

Cardiac failure
Underlying congenital heart disease may cause wheeze when pulmonary oedema is present.

Physical examination is likely to reveal a heart murmur and hepatomegaly. 

Vocal cord dysfunction
Symptoms include wheeze, stridor or breathlessness. Occurs only when awake and may

be induced by exercise.
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Reviewing medications
Inhaled corticosteroids
Inflammation is a critical feature in the
pathogenesis of asthma and consequently
inhaled corticosteroids (ICS) are the main-
stay of treatment of difficult to control
asthma in children. Randomised con-
trolled trials clearly demonstrate that 
ICS reduce asthma symptoms, improve
lung function, reduce the frequency of
acute exacerbations and improve airway
hyper-responsiveness.11 In approximately
90% of children, therapeutic benefit of 
ICS is achieved with a total daily dose of 
200 µg/day fluticasone (Flixotide) or the
equivalent doses of budesonide (Pulmi-
cort; 400 µg/day) or ciclesonide (Alvesco; 
160 µg/day). The maximum effect is
achieved with a dose of about 500 µg/day
fluticasone (about 800µg/day budesonide
or 320µg/day ciclesonide).12

Children taking long term high dose
ICS should undergo monitoring for
adverse effects. This includes assessment
of growth, cataracts, osteoporosis and
adrenal suppression. It is our practice to
measure early morning cortisol level to
screen for adrenal insufficiency in children
regularly taking more than 500 µg/day 
fluticasone, or its equivalent. Patients
with low cortisol levels should have defin-
itive testing for adrenal sufficiency.

Combination therapy (ICS and 
long-acting beta2 agonist)
Patients with inadequately controlled
asthma and taking 200 µg/day fluticas-
one (or its equivalent) should have a
long-acting beta2 agonist (LABA), such
as salmeterol (Serevent Accuhaler) or
eformoterol (Foradile, Oxis Turbu -
haler), added to their regimen.  (From
1 May 2008, salmeterol metered dose
inhaler was removed from the PBS due to
manufacturer’s discontinuation of the
product.)
LABAs should not be used as mono -

 therapy. The patient should be reviewed
to assess the success of LABA addition
before combination inhalers are used.

There are limited studies assessing the
efficacy of combination treatment in chil-
dren under the age of 5 years and this
group of children should be referred for
specialist paediatric advice.

Symbicort maintenance and reliever
therapy
A combination inhaler containing
budesonide/eformoterol (Symbicort
Turbuhaler) may be used for both main-
tenance and rescue therapy in children
over 12 years of age. The manufacturer
of Symbicort refers to this regimen as
Symbicort maintenance and reliever
therapy (Symbicort SMART). 
In the study by Rabe et al13 the use of

budesonide/eformoterol as both mainte-
nance and reliever therapy was superior
to budesonide/eformoterol maintenance
plus eformoterol or terbutaline as-
needed therapy in prolonging the time
to first severe exacerbation in patients
aged 12 years or older with moderate to
severe asthma. 
Another study by Rabe et al14 also

showed that budesonide/eformoterol as
both maintenance and reliever therapy

was superior to budesonide mainte-
nance plus terbutaline as-needed ther-
apy in reducing the risk of a severe
exacerbation and hospitalisation/emer-
gency department treatments due to
asthma in patients aged 12 years or older
with mild to moderate asthma. 
One study has shown that budes-

onide/eformoterol as both maintenance
and reliever therapy prolonged the time to
first severe exacerbation and reduced the
exacerbation rate in children as young as
4 years of age when compared with budes-
onide maintenance plus as-needed terbu-
taline and budesonide/eformoterol
maintenance plus as-needed terbutaline.15

These findings have not been demon-
strated with the use of the combination
inhaler fluticasone/salmeterol (Seretide)
because of the slower onset of action of
salmeterol (20 minutes) compared with
eformoterol (one to three minutes). 
Symbicort SMART is not currently

indicated for use in children under 
12 years of age in Australia. For children
over the age of 12 years, one to two
inhalations twice daily or two inhala-
tions once daily of budesonide 100 µg/

MedicineToday � Asthma reprint collection  May 2008   23

Spirometry: flow–volume loops

Spirometric testing in a child with

difficult to control asthma can

support the diagnosis of asthma.

In the flow–volume loops shown,

the convexity of the expiratory

flow–volume curve (buff line above

x axis) represents airway

obstruction. Comparison of the

flow–volume loops before and

after bronchodilator (buff and

green lines) shows a significant

bronchodilator response,

indicating reversible airway

obstruction consistent with

asthma. The flow–volume loop

during normal tidal breathing is

also shown (blue line). Figure. Flow–volume loops in a patient with asthma.
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eformoterol 6 µg (Symbicort 100/6) or
budesonide 200 µg/eformoterol 6 µg
(Symbicort 200/6) can be used as main-
tenance therapy plus additional doses
for reliever therapy up to a maximum of
eight doses in a day.1 (However, a total
daily dose of up to 12 inhalations can be
used temporarily.)

Leukotriene receptor antagonists
Montelukast (Singulair), a leukotriene
receptor antagonist, may be used for the
treatment of mild persistent asthma in
children but there are limited studies of
its use as an anti-inflammatory agent for
difficult to control asthma. A randomised
study with montelukast added to budes-
onide in children with persistent asthma
did not show a clinically significant bene-
fit.16 A recent trial in adults also suggested
that there is no benefit in adding mon-
telukast to ICS alone or in combination
with LABAs for patients with difficult to
control asthma.17 Despite the lack of sup-
portive evidence, a trial investi gating the
effects of montelukast should be consid-
ered as it may benefit some patients.
Montelukast can sometimes be helpful for
children with exercise-induced asthma.

Theophylline
In recent years, theophylline (Nuelin)
has not been widely used due to its
adverse effects and reduced efficacy when
compared with ICS. A study did not
demonstrate benefit with the addition of
theophylline to ICS for the management
of moderate childhood asthma.18 Never-
theless, because of its anti-inflammatory
properties, some individual patients may
benefit and it can be tried as adjunct
therapy in those who are not well con-
trolled on combination therapy. This 
use should be supervised by a paediatric
respiratory physician.

Prednisolone
Some children with difficult to control
asthma may initially require two to four
weeks of treatment with prednisolone to

achieve control of symptoms and nor-
malise lung function. Specialist paediatric
advice is required, and also weaning to the
lowest dose.

Other medications
Second-line medications such as metho -
trexate (Methoblastin), cyclosporin 
(Cicloral, Cysporin, Neoral, Sandimmun)
and high dose immunoglobulins have
occasionally been used as corticosteroid-
sparing agents for difficult to control
asthma in children. These are not disease
modifying and the limited data suggest 
a modest effect.19-21

Omalizumab (Xolair), a recombinant
humanised anti-immunoglobulin E anti -
body, has been used in patients with poorly
controlled allergic asthma and elevated
serum immunoglobulin E levels. How-
ever, data in children are limited. Omal-
izumab is extremely expen sive and only
effective while patients are maintained 
on treatment. Paediatric respiratory advice
is required.

Managing and preventing
exacerbations
In children, acute exacerbations should be
managed with prednisolone (1mg/kg/day
to a maximum dose of 50 mg/day) and
regular use of bronchodilators. Recom-
mended doses of salbutamol in children
under 6 years of age are 100 µg per puff,
six puffs via a small volume spacer, and in
children aged 6 years and over, 100µg per
puff, 12 puffs via a large volume spacer.
Terbutaline (Bricanyl) can be used in chil-
dren aged over 8 years at a dose of 500 µg
per puff, six puffs. It is usual to prescribe
prednisolone for three to five days but 
this may depend on the patient’s history
and level of control prior to exacerbation.
Doubling the dose of ICS has no effect in
managing acute exacerbations.
An annual influenza vaccine is recom-

mended for all patients with difficult to
control asthma. The vaccine is safe (egg
allergy is the main contraindication),
although the data to support improved

asthma control or reduced exacerbations
is poor.

Assessing drug delivery technique
and adherence to medication
Invariably, patients who do not respond 
to appropriate medication doses need 
to be evaluated for both technique of
inhalant administration and adherence
to medication.
Patients should be instructed to bring

their inhalers to appointments and clini-
cians should view and/or demonstrate cor-
rect inhaler technique. Adherence should
be assessed and barriers explored. Some
reasons for poor adherence include patient
(or parental) concerns about the safety of
corticosteroid use, lack of education about
asthma or difficulty using inhalers cor-
rectly. Forgetfulness or disorganisation are
common problems that require practical
solutions. GPs have an important role 
in reviewing patients and empowering
them to maintain adherence with therapy.
Decisions regarding preventer therapy
should start with the patient’s choice of the 
preferred delivery system. Wherever possi-
ble, appropriate medications should be
selected to suit the chosen delivery system
appropriate for the child’s age (Table). The
use of inhalers once a day (suitable for
ciclesonide or budesonide) may promote
adherence to treatment and determine
which medication is selected.

Identifying and avoiding
precipitating factors
Many children with difficult to control
asthma have underlying atopy. Potential
precipitants in their surrounding environ-
ment include:

• tobacco smoke (active and passive)

• inhaled allergens (e.g. house dust mite,
pollens and animal danders)

• respiratory infections

• drugs (e.g. NSAIDs and beta blockers)

• occupational exposures from parents’
occupation or from part time jobs.
A thorough clinical history is the best

way to detect clinically relevant allergies.

Difficult to control asthma in children
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Sensitisation to inhaled allergens and food
can be tested by skin prick tests or radio-
allergoabsorbent tests. Identifying aller-
gens may be helpful in defining an atopic
child but the allergens may not be causally
associated with asthma. 
Allergen avoidance may be difficult. If

a child develops wheeze after exposure 
to specific animals, such exposure can
usually be avoided. Avoiding house dust
mite can be more problematic – measures
to reduce dust mite exposure are costly,
and there is also no evidence that reduced
exposure improves asthma symptoms.
Desensitisation programs for inhaled
allergens have no role for the treatment 
of asthma in children. Children with 
difficult to control asthma may also have
allergic rhinitis and treatment with intra -
nasal corticosteroids may have additional
benefits with regard to asthma control.

Evaluating the home environment
Active and passive tobacco smoking 
are strongly associated with difficult to
control asthma.22 In individuals with
asthma, tobacco smoke accelerates the
decline of lung function, increases asthma
severity and lessens the response to inhaled

and systemic corticosteroids. Therefore, 
it is important to identify members of the
household and visitors who smoke within
a child’s home environ ment. GPs are well
placed to promote smoking cessation
within the family unit.
Family dysfunction and peer pressure

can exacerbate therapy nonadherence
issues in adolescents. Feelings of anxiety
and asthma symptoms can be closely
linked. These issues require careful assess-
ment and the involvement of a clinical
psychologist may be helpful.

Providing a written asthma
management plan
Every child with asthma should be pro-
vided with a written asthma action plan
that is easy to read, concise and individu-
alised to the patient. It should reinforce
advice given by the treating physician, pro-
vide a written reminder of maintenance
therapy and give information about the
management of acute episodes. The plan
should be reviewed and updated regularly.
For children with difficult to control

asthma, it is crucial to implement a stra-
tegy of regular assessments. This assists 
in developing an effective partnership

Checklist for managing
difficult to control asthma 
in children

Step 1. Check the diagnosis of asthma

is correct. Consider other possible

diagnoses

Step 2. Review medications and

dosages, and titrate accordingly

Step 3. Assess inhaler technique. If

suboptimal, re-educate patient and 

family

Step 4. Assess medication adherence.

If suboptimal, use positive reinforcement

Step 5. Clarify allergic status. Promote

allergen avoidance if appropriate

Step 6. Evaluate home environment

(tobacco smoke exposure) and

psychosocial  factors

Step 7. Prevent exacerbations. Manage

them should they occur

Step 8. Refer patient to a specialist

Table. Asthma therapy: suitability of drug delivery systems according to a child’s age

Drug delivery systems

Metered dose inhaler plus 

small volume spacer and 

mask

Metered dose inhaler plus

large volume spacer

Metered dose inhaler alone

Turbuhaler

Accuhaler

Autohaler

Tablet

Under 2 years

Yes

No

No

No

No

No

No

2 to 6 years

Yes.  

Mask not necessary

from 4 years of age

No

No

No

No

No

Yes

6 to 8 years

No

Yes

No

In some children

In some children

No

Yes

8 years and older

No

Yes

Only for bronchodilator

therapy

Yes

Yes

Yes

Yes

Age of child
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among patients, their carers and the GP,
and promotes long term control.

Referring patients
Referral to a paediatrician or respiratory
paediatrician should be considered for
children who have any of the following:

• uncertain diagnosis

• poor response to treatment

• significant school absence

• frequent hospitalisations or a life-
threatening episode

• persistent lung function abnormalities

• requirement for high dose ICS to
maintain control (i.e. 500µg/day
fluticasone or equivalent, with or
without LABA)

• frequent courses of oral corticosteroids

• other complicating medical or
psychosocial issues.

Conclusion
Difficult to control asthma in children is
uncommon but carries a significant bur-
den to the child and the family. Manage-
ment involves a clear assessment of the
diagnosis and systematic evaluation of
medi   ca  tions, drug delivery technique,
adherence to med i cations and atopic sta-
tus. It also involves elimination of expo-
sure to tobacco smoke and modification of
the home and psychological factors as
needed (see the box on page 25). ICS are
the cornerstones of therapy and should be
titrated to the correct dose maximising
efficacy and minimising adverse effects.
GPs have an important role in regularly
reviewing patients and establishing a 
par tnership of care with them and their
family, thus promoting successful mana -
gement of these children. Useful online
asthma resources can be found on page 33
in the article ‘Difficult to control asthma in
adults’ (originally published in Medicine
Today, June 2007).23 MT

1. National Asthma Council Australia. 

Asthma management handbook. Melbourne:

National Asthma Council Australia; 2006.

www.nationalasthma.org.au/cms/index.php

(accessed May 2008). 

2. Australian Bureau of Statistics. Asthma in

Australia: a snapshot. Cat no. 4819.0.55.001.

Canberra. Commonwealth of Australia.

www.abs.gov.au (accessed May 2008).

3. Henderson J, Knox S, Pan Y, Britt H. Changes

in asthma management in Australian general

practice. Prim Care Respir J 2004; 13: 138-143.

4. Buist SA. Cost effectiveness of asthma

management strategies. Eur Respir Rev 1995; 

6: 292-294.

5. Chung KF, Godard P, Adelroth E, et al.

Difficult/therapy-resistant asthma: the need for 

an integrated approach to define clinical

phenotypes, evaluate risk factors, understand

pathophysiology and find novel therapies. ERS

Task Force on Difficult/Therapy-Resistant

Asthma. European Respiratory Society. Eur Respir

J 1999; 13: 1198-1208.

6. Kuehni CE, Brooke AM, Silverman M. Prevalence

of wheeze during childhood: Retrospective and

prospective assessment. Eur Respir J 2000; 16: 81-85.

7. Cane RS, Ranganathan SC, Mckenzie SA.

What do parents of wheezy children understand

by ‘wheeze’? Arch Dis Child 2000; 82: 327-332.

8. Brannan JD, Anderson SD, Perry CP, et al. 

The safety and efficacy of inhaled dry powder

mannitol as a bronchial provocation test for airway

hyper  responsiveness: a phase 3 comparison study

with hypertonic (4.5%) saline. Respir Res 2005; 

6: 144.

9. Sly PD, Cahill P, Willet K, Burton P. Accuracy

of mini peak flow meters 

in indicating changes in lung function in children

with asthma. BMJ 1994; 308: 572-574.

10. Letz KL, Schlie AR, Smits WL. A randomized

trial comparing peak expiratory flow versus

symptom self-management plans for children with

persistent asthma. Pediatr Asthma Allergy

Immunol 2004; 17: 177-190.

11. Pedersen S, O’Byrne P. A comparison of the

efficacy and safety of inhaled corticosteroids in

asthma. Allergy 1997; 52(39 Suppl): 1-34.

12. Holt S, Suder A, Weatherall M, et al. Dose-

response relation of inhaled fluticasone propionate

in adolescents and adults with asthma: meta-analysis.

BMJ 2001; 323: 253-256.

13. Rabe KF, Atienza T, Magyar P, et al. Effect of

budesonide in combination with formoterol for

reliever therapy in asthma exacerbations: a

randomised controlled, double-blind study. Lancet

2006; 368: 744-753.

14. Rabe KF, Pissichini E, Stallberg B, et al.

Budesonide/formoterol in a single inhaler for

maintenance and relief in mild-to-moderate

asthma. A randomized, double-blind trial. Chest

2006; 129: 246-256.

15. O’Byrne P, Bisgaard H, Godard P, et al.

Budesonide/formoterol combination therapy as

both maintenance and reliever medication in

asthma. Am J Respir Crit Care Med 2005; 171:

129-136.

16. Simons FE, Villa JR, Lee BW, et al.

Montelukast added to budesonide in children with

persistent asthma: a randomized, double-blind,

crossover study. J Pediatr 2001; 138: 694-698.

17. Kaminsky DA, Anthonisen NR, Castro M, 

et al. Clinical trial of low-dose theophylline and

montelukast in patients with poorly controlled

asthma. Am J Respir Crit Care Med 2007; 

175: 235-242.

18. Suessmuth S, Freihorst J, Gappa M. Low-dose

theophylline in childhood asthma: a placebo-

controlled, double-blind study. Pediatr Allergy

Immunol 2003; 14: 394-400.

19. Coren ME, Rosenthal M, Bush A. The use of

cyclosporin in corticosteroid dependent asthma.

Arch Dis Child 1997; 77: 522-523. 

20. Guss S, Portnoy J. Methotrexate treatment of

severe asthma in children. Pediatrics 1992; 89: 

635-639. 

21. Salmun LM, Barlan I, Wolf HM, et al. Effect of

intravenous immunoglobulin on steroid

consumption in patients with severe asthma: A

double-blind, placebo-controlled, randomized

trial. J Allergy Clin Immunol 1999; 103: 810-815.

22. Ranganathan SC, Payne DNR, Jaffe A, et al.

Difficult asthma: defining the problems. Pediatr

Pulmonol 2001; 31: 114-120.

23. Bartlett J, Douglass J. Difficult to control asthma

in adults. Med Today 2007; 8(6): 21-30.

DECLARATION OF INTEREST: Dr Tai is in receipt of 

the Allen and Hanbury’s Paediatric Respiratory

Medicine Career Development Grant-in-Aid

Scholarship awarded and administered by the

Thoracic Society of Australia and New Zealand. 

Associate Professor Massie: None.

Difficult to control asthma in children

continued 

26 MedicineToday � Asthma reprint collection  May 2008

References

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2010.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2009.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2008.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2007.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2006.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2005.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2004.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2003.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2002.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2001.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2000.



The 2004 to 2005 National Health Survey estimated
a 10% prevalence rate for asthma in Australia, 
as reported by the Australian Centre for Asthma
Monitoring and the Australian Bureau of Statistics
(Figure 1).1 , 2 Australia now ranks second out of 41
countries in terms of prevalence of self-reported
wheeze in the last 12 months in adults aged 20 to 
44 years, according to the 2004 Global Initiative 
for Asthma (GINA) report, ‘The Global Burden of
A s t h m a ’.3 The prevalence of 10% manifests as
37,461 hospital presentations, of which half are 
in adults, and an increased proportion of time
(days) away from work or study (10% compared
with 7% for people without asthma).4 In 2004,
asthma was implicated as the primary cause of
death of 313 individuals and played a significant
role in a further 895 deaths. Patients aged over 
55 years have the highest risk of experiencing an
asthma-related death, especially during winter. 

Aims of treatment 
The aims of asthma treatment are to control symp-
toms, prevent exacerbations and normalise lung
function while preventing permanent airflow limi-
tation and minimising treatment side effects. Lung
function measurements (spirometry or peak flow
readings) and symptom severity monitoring are
essential requirements for optimal care (Figure 2).
Although asthma guidelines have traditionally
focused on titrating treatments according to disease
severity, international guidelines are now focusing
on controlling symptoms using medical treat-
m e n t s .5 The current Australian recommendations
for care are summarised in the box on page 29. 

Recent Australian and international guidelines
suggest that asthma is well controlled when as-
needed therapy is required less than twice a week.3 , 4

However, in the Gaining Optimal Asthma Control
(GOAL) study, where inhaled combination therapy
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V i c .

D i ff i c ult to co n t ro l
a s t h ma in adults

Asthma continues to be a significant disease burden in Australia and remains a common

reason for patients to consult primary care providers. Most people with asthma are

adequately controlled with inhaled agents but a few continue to suffer symptoms that

are difficult to control. 

• Some 5 to 10% of asthma cases are severe and difficult to treat.

• Frequent use of rescue medication (reliever medication or oral corticosteroids) should
prompt review of the patient’s asthma management plan.

• Alarming features of ongoing deterioration in lung function or corticosteroid dependence
should prompt early referral of the patient to a specialist centre.

• Basic blood tests and spirometry may suggest an alternative diagnosis in the individual
with difficult to control asthma.

• Difficult to control asthma is both physically and emotionally draining. Psychological
support remains an important task for the primary care physician.
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was escalated to maximal doses, 20% of
individuals failed to achieve well con-
trolled asthma on daily doses of fluticas-
one 1000 µg and salmeterol 100 µg.5 These
results suggest that not all patients will
achieve good control of their asthma
symptoms. In these individuals, lung func-
tion measurement and other methods of
assessing airway inflammatory processes
then guide treatment decisions. Other
studies suggest that about 5% of individ-
uals meet the criteria for severe asthma
despite maximal prescription of medica-
tion according to established guidelines.6

Difficult to control asthma
One definition for asthma that is difficult
to control is asthma that remains sympto-
matic despite maximum recommended
doses of conventional inhaled cortico-
steroid therapy and long-acting beta2ago-
nist (LABA) or theophylline treatment, or
that requires oral corticosteroids in the

long term to control symptoms. However,
other patterns can be recognised. Some
patients experience frequent exacerbations
despite preventive treatment. Other
patients experience significant variability
in airflow obstruction despite apparently
optimal inhaled preventive asthma treat-
ment – this type of variability might be
found in patients who experience exacer-
bations of asthma premenstrually, or in
those with concomitant allergic disease. 

Specific triggers for asthma (such as
occupational causes, exercise, aspirin use
and food allergies) should also be consid-
ered when taking a history in patients
whose asthma is difficult to control. 

High risk asthma patients
Studies have identified patients who are 
at particular risk of death and hospital
admission because of their asthma. Such
patients are those with severe asthma and
those with previous intensive care admis-
sions or a hospital admission within the
past year for their asthma. 

Social demographics may play a role
in magnifying the risk in certain individu-
als. In particular, those with poor access
to care (whether due to physical or finan-
cial constraints or to comorbid conditions)
are more likely to have adverse asthma
outcomes. 

There is good evidence that inhaled
corticosteroid treatments are associated
with a reduced risk of severe asthma
attacks and death. Patients who are unable
or unwilling to take preventive asthma
treatments are missing an opportunity to
improve their prognosis. Furthermore,
written asthma management plans have
been associated with a reduced risk of
asthma death, although the rates of owner-
ship of these plans are declining. 

Patients with concomitant food allergy
have also been identified as being at high
risk of death from asthma. When anaphy-
laxis occurs, the risk of death is much
greater in patients who have asthma than
in those without it. Food allergy, along
with exercise-induced anaphylaxis, is a

Figure 1. The prevalence of asthma between 2004 and 2005. Prevalence in adults is

approximately 10%, with a significant proportion of adults over the age of 64 years old

being affected. (Source of data: Australian Bureau of Statistics 2004–05 National Health

Survey, cat. no. 4364.0. Figure reproduced with permission from Asthma in Australia: 

A Snapshot, 2004-05; ABS cat. no. 4819.0.55.001; 2006; www.abs.gov.au).2
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Figure 2. Early intervention in declining asthma

control is aided by patients monitoring their own

peak expiratory flow rates.
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cause of truly brittle asthma where lung
function can deteriorate rapidly from 
normal levels. In these individuals, optimal
management of the allergic disease is 
critical and should include an anaphylaxis
management plan, the provision of an
EpiPen and appropriate education on
avoiding triggers for anaphylaxis.

Confirming the diagnosis
Confirmation of a diagnosis of asthma is
critical to enable the correct treatment to
be prescribed. The diagnosis is based on
the patients’ history of symptoms and
signs and confirmed by respiratory func-
tion testing, ideally spirometry. Asthma
symptoms include wheeze, shortness 
of breath and waking at night due to a
cough or wheeze. 

Spirometry should confirm an obstruc-
t i v e ventilatory defect (Figure 3). The
presence of significant reversibility of 
lung function is diagnostic of asthma. 
As asthma is an episodic illness, the 
presence of normal lung function does

not exclude an asthma diagnosis. Never-
theless, normal lung function in patients
taking high doses of medication should
prompt questions about whether the 
high doses are justified or whether the
diagnosis is correct. Bronchial provo-
cation testing may be of value in these 
circumstances, and specialist referral of
the patient may also be indicated.
Recently the use of standardised questions
or asthma control scores have been used
to quantify the control of asthma symp-
toms in a systematic manner.7

Common differential diagnoses
Diagnoses other than asthma should be
considered where there is dissonance
between lung function tests and symp-
toms, or where apparently adequate t r e a t-
ments do not appear to be helping. 

Chronic obstructive airways disease 
A diagnosis of chronic obstructive pul-
m o n a r y disease (COPD) indicates that
the airway obstruction is not fully

reversible. This is often seen in people
who are smokers, although recent studies
suggest that up to 10% of individuals
who satisfy COPD diagnostic criteria
have never smoked.8 Patients newly diag-
nosed with COPD should have a trial of
c o r t icosteroid therapy (inhaled or oral)
f o llowed by spirometry to ensure their air-
w a y obstruction is not fully reversible.
Although significant reversibility of air-
way obstruction can be seen in COPD
patients on bronchodilator therapy, the
spirometry tests will fail to show a com-
plete reversal of airway obstruction com-
pared with asthma.9 In these COPD
patients, anticholinergic therapies can often
improve symptomatic dyspnoea w h i l e
p u l m o n a r y rehabilitation can improve
functional status.

Figure 3. Typical flow–volume loops in asthma,
where the forced vital capacity is within
n o r m a l limits but the forced expiratory volume
in 1 second (FEV1) is reduced. Characteristic
of the reduction in FEV1 is the reduced airflow
at low lung volumes giving a scalloped shape
to the flow–volume curve before bronchodilator
(dashed green line). Typically in asthma, this
defect responds to treatment with a short-
acting bronchodilator, an improvement of
12% or 200 mL in F E V1 being suggestive of
significant reversibility. The flow–volume loop
may also normalise (solid buff line), although
often not as completely as in this example.

Treatment according to disease severity

The care to be delivered according to asthma severity can be considered as a progression
through treatment steps, as recommended in the National Asthma Council of Australia’s
Asthma Management Handbook 2006.4 The steps are made every six to 12 weeks.
Patients should continue to take reliever medication on an as-needed basis.

• Step 1. Mild persistent asthma
Inhaled corticosteroid alone (200 µg beclomethasone dipropionate daily or equivalent).
Leukotriene antagonists can be used as an alternative to low dose inhaled corticosteroid
when a noncorticosteroid therapy is desired.

• Step 2. Moderate persistent asthma with persistent symptoms or poor lung
function on inhaled corticosteroid alone
Add long-acting beta2 agonist to inhaled corticosteroid.

• Step 3. Severe persistent asthma with persistent symptoms or poor lung function
on inhaled corticosteroid alone (200 µg beclomethasone dipropionate or equivalent
daily) plus long-acting beta2 a g o n i s t
Increase inhaled corticosteroid dose to 400 to 500 µg beclomethasone dipropionate or
equivalent daily.

• Step 4. Well controlled asthma
Consider reducing inhaled corticosteroid dose by 25 to 50%.

• Step 5. Well controlled asthma
Consider ceasing long-acting beta2 a g o n i s t .
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The following factors may suggest a
diagnosis of COPD: 
• cigarette smoking 
• age over 45 years 
• prominent wheeze and breathlessness
• bullous parenchymal abnormality

and hyperinflation revealed on x-ray
• slowly progressive decline in lung

function despite maximal therapy. 

Vocal cord dysfunction
In some patients with asthma, the upper
airways contribute to airflow obstruction.
In some of these patients, it seems that a
physiological reflex causes a narrowing 
of the larynx.1 0 In others, upper airway
narrowing appears to be the major site of
airflow obstruction, causing a markedly
audible wheeze and respiratory distress.
Oxygen desaturation may occur in these
patients, although arterial blood gases
may also reveal hyperventilation. Some of
these patients may find wheezing difficult
to maintain while lying supine. 

Features of vocal cord dysfunction
i n c l u d e :
• resistant ‘asthma’
• exacerbations associated with

psychological stressors or anxiety
• erratic peak flow rates
• fluttering on inspiration and a saw-

tooth pattern on expiration in lung
function tests.

H y p e r v e n t i l a t i o n
Hyperventilation syndromes may present
as asthma in some individuals. Normal
lung function, other symptoms of hyper-
ventilation and the absence of clinical signs
of asthma may alert the physician to this
diagnosis. Addressing psychosocial issues
and teaching relaxed breathing techniques
(often undertaken by a physiotherapist)
can help these patients.

O b e s i t y
Airway impingement from oropharyngeal
fat can result in wheeze. When combined
with poor physical fitness, patients can 
display symptoms resembling asthma that

is unresponsive to corticosteroids. Obesity
frequently coincides with difficult to 
control asthma that is secondary to corti-
costeroid use and dyspnoea. Recent data
confirms that obesity may be associated
with wheeze and dyspnoea in the absence
of airway h y p e r - r e s p o n s i v e n e s s .1 1

Less common differential
d i a g n o s e s
Allergic bronchopulmonary
a s p e r g i l l o s i s
Allergic bronchopulmonary aspergillosis –
an allergic reaction of the large airways
caused by Aspergillus fumigatus – may
worsen asthma severity. Clinically, this
condition is accompanied by worsening
symptoms of bronchospasm, fevers and
sputum plugging. If untreated, it may 
trigger inflammation, leading to central
bronchiectasis. Typically, patients with
allergic bronchopulmonary aspergillosis
have recurrent fevers and persistently 
produce purulent sputum. Investigations
reveal an eosinophilia, a highly elevated
immunoglobulin E levels and a positive
blood specific immunoglobulin E test 
to A s p e r g i l l u s. Being allergic to A s p e r g i l l u s
is a prerequisite for the diagnosis.1 2

Churg-Strauss syndrome
Churg-Strauss syndrome is a systemic
vasculitis that is characterised by periph-
eral blood eosinophilia, asthma and the
extravasation of eosinophils. This leads
to inflammation, particularly of the skin,
peripheral nerves and cardiac tissue. The
disease is often unmasked by the with-
drawal of oral corticosteroids, and has
been associated with the introduction of
leukotriene antagonists.1 3

Bronchiectasis 
Bronchiectasis is due to irreversibly
dilated bronchi with impaired sputum
clearance. The clinical features include
breathlessness and occasional haem-
optysis; spirometry testing shows an
obstructive pattern (with reduced forced
expiratory volume in 1 second [FEV1]

compared with forced vital capacity
[FVC]) and some bronchodilator response
may occur.1 4 A high resolution CT scan
will provide a definitive diagnosis.

A diagnosis of bronchiectasis should
trigger referral of the patient to a specialist
for identification of a cause and ongoing
management advice. Management
involves referral to a physiotherapist to
aid clearance of secretions and the exclu-
sion of underlying systemic causes.

Pulmonary hypertension
Pulmonary hypertension (mean pulmo-
nary arterial pressure above 25 m m H g )
is often determined by a transthoracic
echocardiogram. Unfortunately, the symp-
t o m s of pulmonary hypertension are 
often a vague dyspnoea and an inability 
to undertake exertion. Diagnosis of pul-
monary hypertension is often delayed or
mistaken for another pulmonary condi-
tion, even hyperventilation. It is frequently
diagnosed late in the course of the disease
when patients present with dyspnoea, near
syncope and exertional angina due to
reduced cardiac output. This condition
should be suspected when spirometry is
normal despite ongoing dyspnoea and
particularly if measurements of gas trans-
fer are reduced. 

Patients with scleroderma, CREST 
syndrome (calcinosis, Raynaud’s phenom-
enon, oesophageal dysmotility, sclero-
dactyly, telangiectasia), systemic l u p u s
erythematosus or a history of venous
thromboembolism are especially at risk of
developing pulmonary hypertension.1 5

Medications for severe asthma 
Inhaled corticosteroids
High doses of inhaled corticosteroids 
are the cornerstone of management for
patients whose asthma is difficult to 
control. Nevertheless, there is evidence of 
a plateau effect in efficacy with doses of
budesonide (Pulmicort) above 800 µ g / d a y ,
fluticasone (Flixotide) above 500 µ g / d a y ,
beclomethasone (Qvar) above 400 to 
8 0 0 µg/day or ciclesonide (Alvesco) above 
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3 2 0µ g / d a y .1 6 Most patients achieve optimal
results on between 100 and 250 µ g / d a y
of inhaled fluticasone. Although a dose–
response curve does exist for fluticasone
and some studies report favourable
responses at very high doses in cortico-
steroid-dependent patients,1 7 doses beyond
usual levels should only be required in
exceptional circumstances. 

Even though the side effects of inhaled
corticosteroids appear to be modest, high
dose inhaled corticosteroids have been
linked to adrenal suppression and con-
cerns regarding osteopenia.1 8 C o n s e-
q u e n t l y , it is important to maintain people
with asthma on the lowest effective dose.
Ciclesonide, a recently developed inhaled
corticosteroid, is activated within the lung
and appears to cause fewer local side
effects, such as voice change, than the
other inhaled corticosteroids. 

Inhaled long-acting beta agonists
Inhaled LABAs such as eformoterol
(Foradile, Oxis Turbuhaler) and salme-
terol (Serevent Accuhaler), provide
superior symptom control and improve
lung function in patients who are taking
moderate and high dose inhaled cortico-
steroids. These medications should be
used before increasing inhaled cortico-
steroid doses beyond their plateau effect
d o s a g e .19 

The use of salmeterol without inhaled
corticosteroids may be associated with
increased asthma-related death or life-
threatening experiences. Events were rare
and not statistically significant. These data
suggest that LABA should only be used
with concurrent inhaled corticost e r o i d
t h e r a p y .2 0

Single inhaler therapy
In moderate to severe, persistent asthma,
the combination therapy budesonide/
eformoterol (Symbicort Turbuhaler) can
be used as both maintenance (budes-
onide 200 µg, eformoterol 6 µg [Symbi-
cort 200/6], one or two puffs twice daily)
and reliever medication (as needed) –

Symbicort SMART. Studies suggest that
such a regimen is clinically effective in
moderate to severe asthma and may offer
an advantage in reducing severe exacer-
bations without increasing the cumula-
tive inhaled corticosteroid dose. The use
of combined inhaled corticosteroid/LABA
therapy as a single maintenance and
reliever inhaler is only indicated with
eformoterol/budesonide due to the rapid
onset of action of eformoterol enabling
its use as an effective reliever treatment.
Salmeterol/fluticasone (Seretide) is not
indicated for this treatment regimen. 

The introduction of single inhaler ther-
apy as both maintenance and reliever
medication needs to accompanied by
appropriate education regarding the
necessity of maintaining regular mainte-
nance treatment, and the provision of a
written asthma action plan including the
use of the Symbicort inhaler.

Oral corticosteroids
Oral corticosteroids (prednisone and p r e d-
n i s o l o ne ) are effective for acute asthma
exacerbations at doses of 0.5 to 1.0 m g / k g
for up to 10 days without tapering. 

In patients with difficult to control
asthma, the frequent nature of exacerba-
tions can impede cessation of oral corti-
costeroids. The help of a respiratory
physician may be required to wean patients
off oral corticosteroids over a period of
weeks. 

Some patients require ongoing oral
corticosteroids to prevent asthma deterio-
ration. These patients should be referred
for specialist assessment and consideration
of alternative t h e r a p i e s .

Leukotriene antagonists
Leukotriene antagonists are efficacious in
asthma. In clinical trials in patients with
refractory asthma, their use appears addi-
tive to high dose inhaled corticosteroids. 

Even though leukotriene antagonists
seem to have a low side effect profile, the
cost of the medication in Australia is fre-
quently prohibitive. Zafirlukast (Accol a t e ) ,

suitable for patients aged 12 years and
over, is not PBS listed, and montelukast
(Singulair) is PBS listed only for children
aged 2 to 14 years, and then only as a
s i ngle preventer asthma medication.

T h e o p h y l l i n e
Evidence shows that theophylline (Nuelin)
and its derivatives can be of benefit in
patients with severe asthma, although 
the low therapeutic ratio of these medica-
tions, coupled with gastrointestinal side
effects, renders them a less commonly
used t h e r a p y .

Immunosuppressive medications
Many immunosuppressive agents have
been used as second line therapies for
asthma refractory to the usual treatments.
These include cyclosporin (Cicloral, Neo-
ral, Sandimmun), azathioprine, cyclop h o s-
phamide (Cycloblastin, Endoxan) and
high dose human immunoglobulin. W h i l e
these agents may provide a corticosteroid
sparing effect, their use is accompanied by
considerable morbidity, which precludes
their application in the wider asthma
p o pulation. Meta-analyses revealed that
although these anti-inflammatory treat-
ments may have some efficacy as cortico-
steroid-sparing agents, the improvements
noted were not generally sufficient to jus-
tify the side effects.2 1 , 2 2

The more selective biological immuno-
s u p p r e s s i v e agents etanercept ( E n b r e l )
and omalizumab (Xolair) have shown
promise in refractory asthma in recent
s t u d i e s .

E t a n e r c e p t
The finding that tumour necrosis factor
a ( T N Fa) is upregulated in perip h e r a l
blood monocytes as well as in the bron-
c h o a l v e o l a r lavage fluid of patients with
a s t h m a2 3 , 2 4 has led to etanercept, a TNFa
blocking agent, being trialled in p a t i e n t s
with refractory asthma. TNFa is associ-
ated with cell-mediated immune responses
to increase neutrophil recruitment, a
f e ature often seen in severe a s t h m a .
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Etanercept administered subcuta-
neously has been shown to reduce airway
hyper-responsiveness and asthma symp-
toms and to improve lung function.
Adverse effects include injection site reac-
tions, infections (serious bacterial or latent
viral infections, or tuberculosis reactiva-
tion), thrombocytopenia and leucopenia,
lymphoproliferative disease, lupus-like
autoimmune disease, exacerbation of
multiple sclerosis and cardiac failure.
Anaphylaxis is rare.

Omalizumab 
The recombinant humanised anti-
i m m u n o g l obulin E antibody omalizumab
obstructs the allergic cascade by  b i n d i n g
to immunoglobulin and neutralising its
capacity to bind allergen. When adminis-
tered subcutaneously every two to four
weeks, omalizumab has been shown to
prevent severe asthma attacks. Trials in
patients with allergic asthma demonstrate
i m p r o v e d lung function and a s t h m a
related quality of life.2 5 , 2 6

The cost of omalizumab is generally
prohibitive but it may be cost effective for

patients who have more than five asthma
exacerbations or two admissions to hos-
pital with asthma per year despite maxi-
mal conventional therapy.2 7

Adverse reactions include injection site
reactions and, rarely, a n a p h y l a x i s .

Other treatment
Bronchial thermoplasty
Applying thermal energy to bronchial
walls to reduce the amount of smooth
muscle has been shown to reduce bron-
choconstriction and reliever medication
use in limited human studies.2 8 E v i d e n c e
for safety in the long term is lacking, and
this approach cannot currently be recom-
mended in other than trial circumstances.

Management considerations
Smoking cessation 
Current tobacco smoking in patients with
asthma is associated with more frequent
asthma exacerbations and poorer symp-
tom control compared with not smoking.
The greater decline in lung function in
individuals who have asthma and con-
tinue to smoke, together with a reduced

response to inhaled corticosteroids,
makes cessation of cigarette smoking a
major treatment goal. 

Nicotine replacement therapy, with
counselling offers the greatest chance of
success. Varenicline (Champix) or bupro-
pion (Clorprax, Prexaton, Zyban SR) a r e
therapeutic alternatives available on the
P B S .2 9 Nicotine replacement therapy is
also available through pharmacies. The
recent increase in numbers of smoking
cessation clinics, which specialise in the
therapeutic use of pharmaceutical agents
to improve smoking cessation rates
together with appropriate counselling
and support, can only be of benefit to
patients with asthma who smoke.

Inhaler technique 
Using the correct technique for inhaled
medication devices can dramatically
improve drug delivery. Common errors
in technique include:
• not timing the inhalation with the

release of the spray
• using inhaled medications without a

spacer device
• failing to cleanse the mouth and throat

after corticosteroid inhalation, which
can lead to oral candidiasis.
Patients should be educated about

device use at every opportunity. This is
particularly important in older or disabled
patients whose arthritis or poor coordina-
tion may present significant obstacles to
inhaler use. Allied health personnel, such
as asthma educators, can also provide
education regarding correct device u s e .
Improved asthma outcomes have been
demonstrated with both asthma nurse
educators and pharmacists who have pro-
vided education on asthma treatments.
The available types of inhaler devices are
described in the box on this page. 

Medication adherence
Adherence to medication regimens is
rarely perfect, especially when continued
use of the medication abolishes the symp-
toms, as in asthma. It is important to check

Asthma in adults

continued 

Inhaler devices for asthma

Metered dose inhalers
Metered dose inhalers may be flow triggered
to simplify co-ordination. Deposition in the
lungs is between 10 and 25% with these
devices when a spacer is not used. The
canister requires shaking and may provide
lower doses until the metered chamber is
primed. Wasting the first few doses should
prime the chamber. 

Dry powder inhalers
The powder is aerosolised on full inhalation
and therefore assists the co-ordination of
inhalation with powder release. Greater lung
deposition is obtained with longer, stronger
inhalation. Moisture in the device can cause
the powder to clump and not be inhaled.
Patients using dry powder inhalers should 

have sufficient inspiratory flow to enable good
deposition, so these devices may not be
suitable for individuals with poor lung function. 

S p a c e r s
Spacer devices improve delivery to the
lungs and reduce upper airway deposition.
Deposition on the device is reduced with
detergent washing followed by air-drying
to remove the static charge.

N e b u l i s e r s
Nebulisers are considered to provide similar
dosing to a metered dose inhaler. Patients
often favour these devices because of the
noise and feel. Spacers used with other
devices provide equivalent lung deposition
to nebulisers in most instances so nebulisers
are now used less frequently.
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patients’ adherence before escalating their
treatment. Poor adherence to medication
may result in an unwarranted increase in
prescriptions for higher doses of medica-
tion. Clinicians should ask patients about
medication adherence and perceived bar-
riers to using the medication. Enquiries as
to when a patient does not take his or her
medication is more likely to elicit a truth-
ful answer than enquiries that assume the
medication is being taken. 

Although not all barriers are sur-
mountable, optimal adherence seems to
be achieved when patients and doctors
work in partnership, addressing patients’
concerns and setting mutual goals for
treatment outcomes. It is evident, how-
ever, that despite the subsidy to pharma-
ceutical costs available in Australia, many
patients (especially those with comorbidi-
ties) find the cost of medications prohibi-
tive and ration their use accordingly.3 0

Written asthma management plans
A written asthma management plan is
essential for all people with asthma,
regardless of the underlying severity. Writ-
t e n plans empower patients, are protective
against asthma-induced death and
improve the outcomes of self-management
e d u c a t i o n .3 1 In patients with difficult to
control asthma, the rapid recognition and
response to symptom exacerbation
afforded by these plans may circumvent
acute exacerbations and may even prove
to be lifesaving. 

Key components of a written asthma
management plan are clear instructions f o r
when to commence prednisolone therapy
(based on asthma symptom severity and/
or the peak expiratory flow rate [PEFR]
reading) and for when to seek treatment
from a doctor or emergency department. 

Managing comorbidities
A l l e r g e n s
Taking a careful history of allergen exposure
and undertaking confirmatory tests such
as the skin prick or serum allergen-specific
immunoglobulin E tests can identify

a l l e rgens that contribute to asthma symp-
toms. Common allergens include house
dust mite, grass pollens and household
pets. 

Allergen avoidance or immunotherapy
c a n help patients with allergy related
asthma. Because of the risk of adverse
reactions to the injections, allergen
immunotherapy should only be consid-
ered in patients whose asthma is well con-
trolled and whose FEV1 is greater than
70% of the predicted value. Courses of up
to three years are u s ually required. The
development of better delivery methods
m a y improve immunotherapy as a treat-
ment option.

Rhinosinusitis 
Rhinitis, with or without nasal polyps, is
found in about 80% of patients with
asthma. Appropriate treatments, pharma-
cological or allergy based, can significantly
improve asthma outcomes. In particular,
nasal corticosteroids can improve symp-
t o m control and reduce exacerbation
rates. 

Table. When to refer patients
with asthma

• Doubt remains regarding the diagnosis

• The asthma appears severe, with
multiple or serious exacerbations

• Symptoms remain constant rather
than responding to therapy

• It is difficult to wean patients off oral
corticosteroids, or frequent courses
of oral corticosteroids are required
(more than three per year)

• Lung function abnormality fails to
improve with treatment

• There are atypical clinical features:
– crackles, stridor or unilateral signs
– weight loss 
– persistent sputum production or 

p n e u m o n i a
– chest pain

Useful online asthma
r e s o u r c e s

w w w . n a t i o n a l a s t h m a . o r g . a u
National Asthma Council of Australia: for
the Australian Asthma Management
Handbook 2006, information sheets and
asthma management plans.  

w w w . a s t h m a . o r g . a u
Asthma Foundation of Victoria: for
patient information sheets. 

w w w . g i n a s t h m a . c o m
Global Initiative for Asthma (GINA): for
resources such as evidence-based
guidelines for asthma management and
also statistics (including the Global burden
of asthma report, 2004) .

w w w . b r i t - t h o r a c i c . o r g . u k / C l i n i c a l I n f o r
m a t i o n / A s t h m a / t a b i d / 8 1 / D e f a u l t . a s p x
British Thoracic Society: for asthma
guideline downloads.

www.asthmascore.com.au
Asthma Score, a site owned and
operated by GlaxoSmithKline Australia
in partnership with the National 
Asthma Council Australia, the Asthma
Foundations of Australia, the Pharmacy
Guild of Australia and the Pharmaceutical
Society of Australia: for asthma score
calculators, including some suitable for
p a t i e n t s .

www.allergy.org.au
Australasian Society of Clinical
I m m u n o l o g y and Allergy: for professional
and patient information on allergic
diseases.  

www.asthmamon i t o r i n g . o r g
Australian Centre for Asthma Monitoring:
for Asthma in Australia: findings from the
2 0 0 4 - 0 5 National Health Survey (Cat no.
ACM 10. Canberra: Australian Institute
of Health and Welfare, 2007).

w w w . a b s . g o v . a u
Australian Bureau of Statistics: for
Asthma in Australia: a snapshot, 2004-05
(Cat no. 4819.0.55.001). 
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Gastro-oesophageal reflux disease 
Up to 75% of people who have difficult to
control asthma also have reflux detectable
on oesophageal pH monitoring.3 2 R e f l u x
disease is often suspected in patients with
nocturnal asthma but individuals can be
symptom free. It should be excluded in
patients who have refractory asthma.
Clinical suspicion can be confirmed with
oesophageal pH testing, or possibly with a
trial of proton pump inhibition and bed-
head elevation. However, proton pump
inhibitors are not always effective, and
surgical correction with fundoplication
has been used to obtain control.3 2

V a c c i n a t i o n
Vaccinating adults against influenza and
Streptococcus pneumoniae infections may
help reduce morbidity and the severity of
exacerbation in patients with difficult to
control asthma, although the evidence for
benefit is modest.3 3

Lung function testing
Lung function testing is currently the major
objective indicator of treatment outcomes
in severe asthma. Reversibility in airflow
obstruction highlights room for i m p r o v e-
ment. Continued decline or a fixed obstruc-
t i v e defect in lung function may signify an
alternative diagnosis, poor medication
adherence or a need for treatment escala-
tion. Adequately performed PEFR mea-
surement is a readily available method for
monitoring respiratory function, although
it lacks the precision of spirometry. 

Patients can also monitor their own
PEFR, which should help in the early
detection of a decline in asthma control
and enable early intervention. Persistent
symptoms despite normal spirometry
results can be further investigated with
bronchoprovocation testing (e.g. the
mannitol t e s t ) .

Referring patients
Instances when patients should be referred
to a respiratory physician are listed in
the table.

The future: improved airway
inflammation monitoring
Increasing evidence supports the use of
noninvasive ways of observing airway
inflammation to improve asthma man-
agement, especially in patients who are
not optimally controlled on standard
doses of readily available medications.
Sputum eosinophil monitoring and mea-
surement of exhaled nitric oxide and of
other inflammatory mediators in exhaled
breath condensate are promising methods
that are currently being investigated.
Although not yet available outside research
centres, these methods promise greater
precision in the initial diagnosis of asthma
and appear to reduce exacerbation rates
when used in day-to-day management.3 4

The development of office-based tech-
niques for undertaking these measure-
ments will improve the ability of clinicians
to identify the underlying inflammatory
basis of airways disease and titrate treat-
ments a c c o r d i n g l y .3 5 - 3 7

Of growing interest is a newly recog-
nised group of patients with noneosino-
philic asthma, as seen on sputum cell
counts. Research is currently under way 
to evaluate the severity and treatment
response profile of this asthma variant,
which appears unlikely to respond to
c o r t i c o s t e r o i d s.3 8

C o n c l u s i o n
Difficult to control asthma presents a 
significant problem for the clinician.
With an understanding of the appropri-
ate investigation, management and refer-
ral strategies, the condition need not
remain a mystery. A careful history to
i d e n t i f y possible contributing factors and
alternative diagnoses should always be the
first step in such patients, followed by
objective measurement of lung function.
In patients who still fail to respond opti-
mally, and certainly in those with a per-
sisting abnormality in lung function,
specialist referral is indicated. Some
asthma resources are listed in the box on
page 33. MT

1 . Australian Centre for Asthma Monitoring

2007. Asthma in Australia: findings from the 

2004-05 National Health Survey. Cat no. ACM 10.

Canberra: Australian Institute of Health and

Welfare; 2007. www.asthmamonitoring.

org/publications.htm (accessed May 2008).

2 . Australian Bureau of Statistics. Asthma in

Australia: a snapshot. Cat no. 4819.0.55.001.

Canberra: Commonwealth of Australia.

www.abs.gov.au (accessed May 2008).

3 . Global Initiative for Asthma (GINA). Global

burden of asthma. Geneva: GINA; 2006.

w w w . g i n a s t h m a . c o m / R e p o r t I t e m . a s p ? l 1 = 2 & l 2 = 2

&intId=94 (accessed May 2008).

4 . National Asthma Council Australia. Asthma

management handbook 2006. Melbourne:

National Asthma Council Australia; 2006.

w w w . n a t i o n a l a s t h m a . o r g . a u / c m s / i n d e x . p h p

(accessed May 2008). 

5 . Bateman ED, Boushey HA, Bousquet J, et al;

GOAL Investigators Group. Can guideline-defined

asthma control be achieved? The Gaining Optimal

Asthma Control study. Am J Respir Crit Care Med

2004; 170: 836-844.

6 . Stirling RG, Chung KF. Severe asthma:

definition and mechanisms. Allergy 2001; 56: 

8 2 5 -8 4 0 .

7 . Schatz M, Zeiger RS, Drane A, et al. Reliability

and predictive validity of the Asthma Control Test

administered by telephone calls using speech

recognition technology. J Allergy Clin Immunol

2007; 119: 336-343.

8 . Birring SS, Brightling CE, Bradding P, et al.

Clinical, radiologic, and induced sputum features

of chronic obstructive pulmonary disease in

nonsmokers: a descriptive study. Am J Respir Crit

Care Med 2002; 166: 1078-1083.

9 . Diagnosing COPD. Thorax 2004; 59(Suppl 1):

i 2 7 - i 3 8 .

1 0 . Collett PW, Brancatisano T, Engel LA.

Changes in the glottic aperture during bronchial

asthma. Am Rev Respir Dis 1983; 128: 719-723.
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56: 4-8.
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Although asthma management has
changed considerably since the 1960s, 
it has always included a maintenance
treatment for long-term control (a pre-
venter inhaler) and a separate reliever
treatment (a bronchodilator inhaler) to
treat short-term breakthrough symp-
t o m s .1 The maintenance dose is adjusted
based on the patient achieving the goals
of treatment. For patients with moderate
and severe asthma, data published over
the past decade support the use of a com-
bination inhaler with a corticosteroid and
a long-acting beta2 agonist as mainte-
nance treatment with a short-acting beta2

agonist to relieve symptoms. 
The combination therapy budesonide/

eformoterol (Symbicort Turbuhaler) can
now be used as single inhaler mainte-
nance and reliever treatment (Symbicort
SMART) in patients with asthma.2 T h i s
replaces the need for a short-acting beta2

agonist reliever therapy,3 as eformoterol
has a quick onset of action giving it the
properties of an acute bronchodilator.
This allows the convenience of all treat-
ment being delivered by one inhaler. 
The other available combination therapy

fluticasone/salmeterol (Seretide) cannot 
be used in this way as salmeterol has a 
slow onset of bronchodilator effect.4

Substituting budesonide/eformoterol
for a standard reliever should address
breakthrough symptoms. In turn, the dose
and timing of treatment that best produces
control will be shaped to fit fluctuating 
levels of asthma severity without complex
m o n i t o r i n g .5

In theory, an increase in b u d e s o n i d e /
eformoterol treatment during the period
before a severe exacerbation (as symptoms
and reliever use are increasing) may pre-
vent the severe exacerbation from occur-
ring or reduce its severity. The use of
budesonide/eformoterol in both mainte-
nance and preventer roles is not so much a
revolution in asthma management but
rather the latest in a long line of mainte-
nance and reliever combinations.

Simplicity in any novel asthma treat-
ment approach is intrinsically valuable but
to have real merit it must achieve good
control (few or no symptoms), a minimal
need for reliever use, maintenance of good
lung function and the avoidance of
episodes of poor control, involving emer-
gency care, hospitalisation or the need for
oral corticosteroids. There is now convinc-
ing evidence that the Symbicort SMART
approach can achieve this with a reduced
treatment burden.

Evidence of effectiveness
The efficacy and safety of budesonide/
eformoterol as maintenance and reliever
in patients with asthma has been evaluated
in a series of large, randomised, fully
blinded studies.6 - 1 0 Compared with the use
of a higher fixed dose of an inhaled corti-
costeroid (budesonide) with a short-acting
b e t a2 agonist as needed, patients using
budesonide/eformoterol as maintenance
and reliever had substantially improved
symptom control and lung function and a
reduced risk of severe exacerbations.6 - 8

When compared with higher fixed
maintenance doses of budesonide/efor-
moterol or fluticasone/salmeterol and a
short-acting bronchodilator as needed,
budesonide/eformoterol as maintenance
and reliever produced identical lung func-
tion and symptom improvement and also
reduced the risk of severe exacerbations
and decreased the number of days that
oral corticosteroids were required.9 , 1 0 T h e
total dose of inhaled corticosteroids used
by patients taking budesonide/eformoterol
as maintenance and reliever was 25%
lower than in those using conventional
a p p r o a c h e s ,1 1 which also makes this
approach a cost-effective regimen.9 , 1 0

Patients using budesonide/eformoterol
as reliever used about one dose per day on
a v e r a g e1 1 and the use of reliever declined
with time as asthma control improved.

Bu de s on i de / eform o tero l
com bi n a ti on inhaler as mainten a n ce
and rel i ever tre a tm ent in asthma
MATTHEW PETERS MD, FRACP

There is now convincing evidence that the combination inhaler

(budesonide/eformoterol) can be used as both maintenance and reliever

therapy in patients with asthma, improving symptom control and lung

function and reducing the risk of severe exacerbations.
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Days of high reliever use were infrequent.9

During times of worsening asthma, the
risk of a severe exacerbation developing
during the four weeks after eight or more
reliever doses are needed in one day is
halved with this new approach.11 This sup-
ports the existence of a ‘window of oppor-
t u n i t y ’ during which this approach is
effective at reducing severe exacerbations. 

There are some concerns that symp-
tom-driven use of asthma therapy might
endorse a lower standard of asthma con-
trol than that advocated as total control.
The achievement of total control was not
specifically measured in any study, but in
both trials and clinical practice, some
patients using budesonide/eformoterol as
maintenance and reliever have a surpris-
ingly rapid reduction in the use of reliever
and remain well with minimal need for
extra doses of budesonide/eformoterol.
Overall, trends in lung function, reliever
use and exacerbations clearly suggest that
neither higher fixed dose maintenance
treatment strategy is more likely than the
Symbicort SMART strategy to achieve
total control. 

Implementation into clinical
p r a c t i c e
The outcomes of the studies on using
budesonide/eformoterol as maintenance
and reliever represent such an improve-
ment that practice should change.1 1 For the
expected benefits to be delivered there are
a number of preconditions that need to be
taken in account:
• asthma should be the correct diagnosis;

in most circumstances, patients should
have a diagnosis of asthma confirmed
with lung function testing rather than
just a suggestive symptom complex
such as persistent cough

• patients whose major respiratory
illness is smoking-related chronic
obstructive pulmonary disease, even
if they have acute reversibility more
typical of asthma, should be otherwise
managed according to guidelines

• asthma should be the cause of

symptoms for which a patient might
use reliever. This excludes those
patients who use reliever frequently
because of anxiety, vocal cord
dysfunction or predictable exercise-
related breathlessness associated with
unfitness or obesity

• patients should be suitably educated
on the use of budesonide/eformoterol.
These conditions should apply for

any patient considered for any asthma
t r e a t m e n t .

Who is most suitable?
PBS requirements for use of budesonide/
eformoterol as maintenance and reliever
therapy are that the patient must experi-
ence frequent asthma symptoms while
receiving treatment with oral or inhaled
corticosteroids or a combination of an
inhaled corticosteroid and a long-acting
b e t a2 agonist. This should not be the initial
treatment for asthma nor is it necessary 
in a patient with mild asthma. If asthma
control is, or has been in the past, unsatis-
factory on one of the above treatments,
budesonide/eformoterol should generally
be recommended as maintenance and
reliever, unless a patient is deemed unsuit-
able for some of the reasons discussed
below. Budesonide/eformoterol should
not be commenced during an asthma
exacerbation as a treatment of that event.

Although there are benefits of using
budesonide/eformoterol as maintenance
and reliever for all patients with asthma,
these are greater in patients with severe
asthma, those who use reliever frequently
and/or those with a greater than average
risk of exacerbations. Smoking impairs
lung function and reduces treatment
response to inhaled corticosteroids;1 2

t h e r efore, converting a patient with asthma
who smokes to the symbicort SMART
strategy without addressing smoking itself
is poor practice. Patients who are poor 
perceivers of asthma symptoms or are
reluctant to use their reliever in response 
to symptoms may not benefit from the
Symbicort SMART approach. A higher

maintenance dose strategy may be prefer-
able for these p a t i e n t s .

Selecting a maintenance dose
In Australia, high doses of inhaled corti-
costeroids are used in the treatment of
asthma and the Symbicort SMART strat-
egy presents an opportunity to address
this. Budesonide 200 µg/eformoterol 6 µg
(Symbicort 200/6) twice daily and as
needed should be considered the usual
dose. A higher maintenance dose, budes-
onide/eformoterol 200/6 two puffs morn-
ing and night, should be reserved for
patients with very severe asthma or if there
is particular anxiety associated with a
maintenance dose reduction. Budesonide
100 µg/eformoterol 6 µg (Symbicort 100/6)
can be used for patients with less severe
asthma. The maintenance dose should not
be increased after a single exacerbation. 

SMART studies have shown that
spreading treatment throughout the day is
superior to increasing morning and/or
evening dosing.9 , 1 0 Patients who are using
Symbicort SMART as reliever once per
day should not have the maintenance dose
increased unless there are other concerns
such as suboptimal lung function. The
higher dose budesonide 400 µg / e f o r-
moterol 12 µg (Symbicort 400/12) prepa-
ration is not suitable for reliever treatment
but could be used as the maintenance
component if budesonide/eformoterol
200/6 is used on an as-needed basis as 
the reliever. This can be cost effective for
the patient at the expense of losing the
convenience of single-inhaler treatment.

Back titration of maintenance
treatment in stable patients
Back titration of maintenance treatment
may prove to be useful for patients using
budesonide/eformoterol as maintenance
and reliever. For example, a patient who 
is well controlled on budesonide/eformo-
terol 400/12 twice daily and is infrequently
using terbutaline as needed, could be 
commenced on budesonide/eformoterol
200/6 twice daily and as needed. During
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such down titration, clinicians may have
concerns of an emergence of symptoms
and the conversion of a stable patient into
one who is at an increased risk of exacer-
bation. Budesonide/eformoterol as needed
will address symptoms and a patient des-
tined for an exacerbation will have that
risk at least halved if the reliever used is
budesonide/eformoterol rather than a
short-acting bronchodilator.8 , 1 1

For patients established on budes-
onide/eformoterol as maintenance and
reliever, a reduction in the maintenance
component should be considered when
symptoms and lung function are well con-
trolled and reliever use is infrequent. For a
patient stable on budesonide/eformoterol
200/6 twice daily and as needed, a pre-
ferable reduction in maintenance dose
would be budesonide/eformoterol 100/6
twice daily rather than 200/6 in a once
daily dose. The latter is associated with an
increase in daily symptoms and use of
reliever but not an increase in the risk of
e x a c e r b a t i o n .1 3

Exercise-induced asthma
Exercise-induced wheeze or breathless-
ness can persist after other aspects of
asthma have resolved. Budesonide/
eformoterol is as effective as other beta-
adrenergic agonists in preventing exercise-
induced asthma. Assuming that all other
aspects of asthma management are
addressed, the use of budesonide/efor-
moterol prior to exercise is reasonable and
the extra reliever doses of budesonide/
eformoterol rather than salbutamol or
other short-acting bronchodilators may
contribute to improved asthma control.
In one clinical study that permitted use of
budesonide/eformoterol to prevent symp-
toms, about half of the doses were used
for this reason.1 3

Use of a pre-exercise bronchodilator
more than once daily is a reasonable
threshold for concern. When lung func-
tion is optimal, symptoms are infrequent
at other times and clinical judgment is
that the use of a bronchodilator prior 

to exercise is largely habitual, it may 
be preferable for the patient to use salbu-
tamol before exercise while retaining
budesonide/eformoterol as the reliever in
other settings. Advice on this important
clinical area will be uncertain until spe-
cific research is conducted.

Paediatric asthma
Using budesonide/eformoterol as main-
tenance and reliever is approved in Aus-
tralia for children aged 12 years and over.
There are some data indicating effective-
ness in children 4 to 11 years8 , 1 3 and the
use of budesonide/eformoterol in chil-
dren of these ages is permitted in New
Zealand. If the approach is to be used
off-label, the  budesonide/eformoterol
100/6 strength should be used, and there
is reason to restrict usage to specialty
clinics. In an asthma emergency, for
example in a school setting, decisions
may need to be made by individuals with
limited knowledge of asthma who are
guided only by the child’s asthma care
plan. This plan must therefore clearly
permit the use of salbutamol if budes-
onide/eformoterol is unavailable.

Patient education and asthma
action plans
If the Symbicort SMART approach is
implemented in the appropriate patients,
they will already have previous experience
with the use of a maintenance inhaler and
a reliever inhaler for asthma; the only
change is that one inhaler will be serving
both functions. Stressing the simplicity 
of this change is fundamental. Patients
should react intuitively with the use 
of budesonide/eformoterol as reliever 
therapy the same as they did before with
salbutamol or other short-acting bron-
c h o d i l a t o r s. Reliever use should not 
be rationed as symptoms increase nor
should clinicians attempt to guide
patients towards a specific pattern of use.
Advice for patients using budesonide/
eformoterol as maintenance and reliever
therapy is listed in the box on page 40.

When lung function is abnormal during
the time of treatment change to the Sym-
bicort SMART approach, using the
opportunity and time to demonstrate a n
acute bronchodilator response to budes-
onide/eformoterol can be useful and may
address any fears that the new inhaler will
not work as well as the ‘old’ one. 

Asthma action plans are effective but
have their problems, one of which is that
they are not being used.1 4 The action
points listed are also unclear. The changes
in symptoms and lung function that are
seen several days before a typical exacer-
b ation are also seen at other times, resolv-
ing in most cases without intervention.1 5

The most commonly prescribed inter-
v e ntion, doubling the inhaled corticos-
teroid dose, has been proven ineffective at
reducing the risk of an exacerbation.1 6

Quadrupling the dose of an inhaled corti-
c o s t e r o i d1 7 or combination treatment1 8

may be effective but requires onerous
monitoring to determine the action point
for this intervention. None of the current
plans are compatible with Symbicort
SMART because they require detection of
an event followed by a prescribed action –
usually a change in maintenance treatment
or dose.

With the Symbicort SMART approach
patients simply use their budesonide/
eformoterol maintenance treatment, with
the action determined by the frequency of
use of as-needed doses. This approach
reduces the frequency of severe exacerba-
tions but does not prevent them all, nor
does it treat an exacerbation of a severity
warranting oral corticosteroid treatment.
Two Asthma Action Plans specifically for
Symbicort SMART have been endorsed 
by the National Asthma Council.1 9 T h e y
describe a state of usual asthma control
and treatment, a state of some decline in
control in which ongoing treatment with
vigilance is required, and an emergency
situation with necessary responses. O n e
plan is based on symptoms alone and 
the other uses peak flow measurements
during periods of increased symptoms to
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guide self management. Either written
plan can be administered in three minutes
and its creation provides an opportunity
to reiterate to the patient the key principles
of treatment and the key actions needed to
maximise benefit.

S u m m a r y
For patients with significant asthma, the
use of budesonide/eformoterol as both
maintenance and reliever treatment is 
similarly effective to other management
strategies in the achievement of good
asthma control, while also reducing epi-
sodes of poor control and lessening overall
treatment burden. The evidence suggests
that the management of asthma should
change unless there is an identifiable con-
t r a i n d i c a t i o n .1 1 Education, emphasising t h e
simplicity of this change in treatment, is
critical to delivering the benefits. An
opportunity is presented to widen the use
of written asthma action plans. MT
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Advice for patients using budesonide/eformoterol as maintenance
and reliever treatment

• It is important to stress the simplicity of the change from conventional therapy to the
budesonide/eformoterol as maintenance and reliever regimen. 

• Patients should take their regular maintenance treatment every day, even if they have
no symptoms. 

• Patients should react intuitively with the use of budesonide/eformoterol as reliever
therapy when needed.

• Patients should not use more than six inhalations on a single occasion and no more
than 12 inhalations per day. If more than 12 inhalations are needed per day, patients
must see their doctor.

• When the red mark appears on the inhaler it needs to be replaced. An alternative reliever,
salbutamol or terbutaline, should only be used if the patient’s usual inhaler is u n a v a i l a b l e .

• Patients should keep track of how often they use the inhaler for relief of symptoms and
consult their asthma action plan when more inhalations are needed than usual.
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