
Around 2.8 million (11%) people in Australia were esti-
mated to be living with asthma in 2022, with asthma 
being the leading cause of total disease burden in 
children aged 1 to 9 years. The hospitalisation rate 

among children aged 0 to 14 years is nearly three times higher 
than in people aged older than 15 years (225 vs 70 per 100,000 
population).1 These data underscore the continued need for the 
appropriate management of acute episodes of asthma and for 
longitudinal disease monitoring and management of children 
with asthma among primary care and specialist healthcare 
providers.

In 2018, the National Asthma Strategy was released, outlining 
a co-ordinated health response to asthma and included the 
development of national asthma indicators (https://www.national 
asthma.org.au/strategy). The 2024 indicator data showed no 
change in paediatric asthma-related deaths or asthma prevalence 
since the program’s inception.1 Asthma remains a leading cause 
of paediatric emergency presentation and outpatient referral to 
a paediatrician.2,3
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The updates to both national (Australian Asthma 
Handbook) and international (Global Initiative for 
Asthma) guidelines over recent years have included 
major updates to evidence and advice on managing 
asthma in infants and children. Enhanced adherence 
to these guidelines is crucial for efforts to address 
the ongoing concern about preventable asthma 
deaths in Australia.
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KEY POINTS
• The stepwise approach to the management of childhood 

asthma differs by age group (0 to 12 months, 1 to 5 years, 6 to
11 years and 12 years and older).

• Before any stepwise increase in asthma preventer treatment,
clinicians should reconsider the diagnosis of asthma, check the 
parents’ and child’s understanding of asthma management 
and treatment adherence, and minimise exposure to triggers 
and environmental tobacco smoke exposure.

• Asthma should be considered a chronic remitting and
relapsing condition, with any hospital presentation 
representing evidence of inadequate disease control.

• Asthma exacerbations should be considered a red flag and
prompt review of current management.

• Children should be referred for specialist paediatric 
assessment if they have:
–	 continued poor symptom control or persistently 

abnormal spirometry: expiratory airflow limitation or
airway hyper-reactivity, despite prescription of an 
appropriate asthma preventer 

–	 more than two courses of systemic corticosteroids per
year or more than one hospital presentation per year 

–	 limitations on school attendance or participation in activities 
–	 any life-threatening episode of asthma.
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The stepwise management approach to paediatric asthma  continued 

The National Asthma Council Australia 
publishes treatment guidelines in the 
Australian Asthma Handbook (AAH), 
based on evidence, where available, and on 
expert consensus opinion. Versions released 
over the past five years (versions 2.0 to 2.2, 
last updated April 2022) included major 
updates to evidence and advice on man-
aging asthma in infants and children.4 
Changes affecting the use of preventers as 
reliever treatment (i.e. Single Maintenance 
and Reliever Treatment [SMART]) for 
adolescents included in these updates are 
also discussed here. These changes reflect 
similar changes that have occurred in the 
major international guidelines such as the 
Global Initiative for Asthma (GINA) 
guidelines over the same time period.5

Despite widespread availability of 
national and international asthma man-
agement guidelines, clinician adherence 
to guidelines remains inadequate and 
inferior to the reported adherence for many 
other chronic conditions.6 Most clinicians 
asked patients and carers about the fre-
quency of rescue inhaler use, but the 
impact of asthma on normal daily activities 
and frequency of nocturnal symptoms 
were less monitored.7 Provision of a written 
asthma plan, observation of inhaler tech-
nique, use of preventer medication and the 
approach to ‘difficult-to-control’ asthma 
have been identified as areas for improve-
ment for primary care clinicians. It has 
been estimated that only 34% of people 
(adult and children) have a written asthma 
plan.1,7,8 Families identify GPs among their 
most trusted resources for asthma 
management, reinforcing their important 
role.9

This article summarises the current 
stepwise approach to asthma management 
in children recommended in AAH ver-
sion 2.2 and outlines age-specific aspects 
that GPs should consider. It also discusses 
key updates in the latest GINA strategy 
report published in 2024.5 This article 
updates a previous review of age-specific 
management of asthma in children, pub-
lished in the September 2020 issue of 
Respiratory Medicine Today.10

There continues to be ongoing concern 
that asthma deaths, which should be 
viewed as preventable, occur far too often 
and that poor asthma control or recent 
hospitalisation should be recognised as 
significant ‘red flags’ (i.e. risk factors) for 
poor outcomes.11-14 Finally, key aspects of 
the management of difficult-to-treat 
asthma at tertiary paediatric institutions 
are described to provide context for the 
medications and approaches GPs may 
encounter as they share management in 
primary care.

Treatment guidelines by age
The stepwise treatment approach by age 
in the AAH categorises children into those 
aged 0 to 12 months, 1 to 5 years, 6 to 
11 years and adolescents, with the last age 
category classed together with adults. 
Several pertinent aspects of the acute 
management of wheeze and ongoing 
maintenance asthma preventer treatment 
have broad relevance across all age groups.

Early childhood wheeze is a highly 
heterogeneous condition, with several 
wheeze phenotypes described in impor-
tant longitudinal cohort studies.15 These 
wheeze phenotypes are identifiable by the 
early temporal pattern of wheeze and 
whether symptoms persist into school age.

In the past, two different approaches 
to classifying early childhood wheeze 
phenotypes, occurring in the first six years 
of life, have been proposed:
•	 a symptom-based classification – 

‘episodic viral wheeze’, in which 
wheeze occurs in discrete time 
periods predominantly associated 
with upper respiratory tract infection 
with a lack of symptoms between 
episodes, and ‘multiple-trigger 
wheeze’, in which wheezing occurs 
between these episodes and may be 
caused by a range of triggers (e.g. 
change in weather, activity, emotion)

•	  a temporal-based classification – 
‘transient wheeze’ (onset and 
resolution of symptoms within the 
first three years of life), ‘persistent 
wheeze’ (onset before 3 years and 

continuation of symptoms beyond  
6 years of age) and ‘late-onset 
wheeze’ (symptom onset after the  
age of 3 years).
However, both approaches have limi-

tations, with neither performing well when 
applied prospectively, and there is ongoing 
work within large birth cohort studies to 
identify improved approaches for clinical 
use.16,17 A more recent example of this work 
is the CHILDhood Asthma Risk Tool 
(CHART) which was developed, and sub-
sequently validated, for its ability to iden-
tify children with asthma or persistent 
symptoms at 5 years of age based on iden-
tified factors associated with asthma at 
3 years of age (timing and number of 
wheeze or cough episodes, use of asthma 
medications, and emergency department 
visits or hospitalisations for asthma or 
wheeze).18 These tools have yet to be incor-
porated into clinical care.

Infants aged 0 to 12 months
Infants aged 0 to 12 months are considered 
separately from older children in the 
AAH. This change acknowledges the dif-
ferences in wheeze mechanisms between 
infants and preschool-aged children and 
seeks to avoid potential harm due to inap-
propriate treatment.

Management of acute wheeze in 
infants
Bronchiolitis is the leading cause of acute 
wheezing. Repeat wheeze episodes are 
more likely in children who have been 
hospitalised with bronchiolitis, although 
most do not require subsequent hospital-
isations. In a longitudinal cohort study 
of more than 20,000 infants in the UK, 
80% of those with relatively severe bron-
chiolitis (i.e. requiring hospitalisation in 
the first year of life) did not have further 
wheezing episodes within the study 
period, which followed up children to the 
age of 8 years.19 

This year (2024) has seen the introduc-
tion and roll out of nirsevimab, an inject-
able long-acting monoclonal antibody that 
protects against respiratory syncytial virus 
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(RSV) infection, the most common cause 
of hospitalisation for bronchiolitis in 
infants. In clinical trials, nirsevimab 
reduced the incidence of hospitalisation 
for RSV-associated lower respiratory tract 
infection by 76 to 78% among preterm to  
term infants entering their first RSV season 
compared with placebo.20 It has been esti-
mated that avoiding RSV infection during 
infancy may reduce asthma diagnosis rates 
at 5 years of age by about 15%.21

The recent evidence-based Australasian 
guidelines on bronchiolitis from the 
PREDICT research collaborative, recom-
mend against routinely trialling short-acting 
bronchodilator or systemic corticosteroid 
therapy in infants aged 12 months and 
younger with bronchiolitis.22 In this group, 
the predominant aetiology of wheeze is 
not airway hyperresponsiveness, but is 
associated with small airway calibre, fur-
ther narrowed by oedema and increased 
mucus secretion, for which beta2 agonists 
are ineffective.23 Furthermore, there is 
good evidence, including a Cochrane 
review, that beta2 agonists are of no benefit 
(for hospitalisation rate or length of stay) 
and in fact led to increased adverse events 
(tachycardia, hypertension, tremor and 
decreased oxygen saturation) for infants 
with bronchiolitis compared with 
placebo.24,25

The negative findings of this Cochrane 
review were based on large cohort studies; 
however, there is likely a small subset of 
infants who respond to beta2 agonists. 
The current recommendation from the 
National Asthma Council Australia is to 
consult a paediatrician before a therapeutic 
trial of a bronchodilator or corticosteroid 
(either inhaled or systemic).4 Identifying 
which infants should trial bronchodilators 
remains challenging, and for most infants, 
supportive care (respiratory support and 
adequate hydration) is all that is required. 
However, in older infants and those with 
a history of atopy and a strong family 
history of asthma, a trial of beta2 ago-
nists may be considered. Important con-
siderations when trialling beta2 agonists 
are discussed in the older age groups. There 

is no role for routine corticosteroid therapy 
in infants with bronchiolitis, nor in the 
subset of infants with a positive response 
to beta2 agonists.

Asthma preventer therapy in infants
Transient early wheeze is the most com-
mon wheeze phenotype in infants. It is 
generally not distressing for the infant, 
who thrives despite these symptoms. 
Cough and difficulty breathing are 
uncommon, and wheeze may be more 
prominent with viral illnesses. It is asso-
ciated with lower initial lung function 
(which later improves) and is believed to 
be associated with the smaller calibre of 
the airways. The turbulent airflow in the 
small to medium-sized airways associated 
with wheeze is therefore not reversible and 
does not respond to bronchodilator treat-
ment or other asthma preventer medica-
tion. This is confirmed by randomised 
controlled trial data confirming no benefit 
from intermittent inhaled corticosteroid 
(ICS) on preventing progression from 
episodic to persistent wheezing in later 
life and no short-term benefit during these 
episodes of wheeze.26

Infants at increased risk of wheeze 
include:
•	 those born preterm (especially those 

with bronchopulmonary dysplasia)
•	 those with antenatal or environmental 

exposure to tobacco smoke
•	 those with previous bronchiolitis 

caused by RSV or recurrent 
rhinovirus infections.24

In these infants, viral infections con-
tinue to be the most common cause of 
exacerbations, but other triggers such as 
environmental tobacco smoke, aeroaller-
gens and air pollution should be consid-
ered, and exposure minimised.27

Children aged 1 to 5 years
The AAH has moved away from using 
the temporal nature of symptoms (i.e. 
classifying as infrequent intermittent, 
frequent intermittent or persistent) to 
guide management, preferring to describe 
clinical severity as:4

•	 mild (salbutamol as needed at home)
•	 moderate–severe (requiring systemic 

corticosteroids and/or emergency 
department presentation)

•	 life-threatening (requiring 
hospitalisation or intensive care).
The recommended preventer medicines 

in this age group are ICS and montelukast 
(in children aged 2 years and older). 

Wheeze is common in the preschool age 
group, with nearly one-third of preschool- 
aged children having intermittent wheez-
ing.28 Despite the high morbidity of early 
childhood wheeze, only 30% of toddlers 
with recurrent wheeze are estimated to 
progress to asthma at 6 years of age, and 
fewer still continue to have wheeze as 
adults.15

Management of acute wheeze in 
children aged 1 to 5 years
Salbutamol can be used on an ‘as-needed’ 
basis to relieve symptoms during wheez-
ing episodes if a therapeutic trial shows it 
is beneficial. A child with wheeze who is 
eating well and playing, without signs of 
a prolonged expiratory phase or increased 
respiratory effort, may not require any 
treatment. When a trial of a bronchodi-
lator is appropriate, the markers of clinical 
improvement should be considered a 
priori.

The most useful markers of a response 
include improvements in oxygen satura-
tion, heart rate and respiratory rate, 
combined with subjective examination 
findings such as the child’s level of inter-
action, ability to speak or vocalise without 
limitation, use of accessory muscles, pro-
nounced expiratory phase and changes 
in air entry or wheeze throughout the lung 
fields. Repeated clinical assessment is 
essential, and the response, or lack thereof, 
should be well documented in the clinical 
record and may indicate an alternative 
diagnosis.29,30

In the 1- to 5-year age group, viral-
induced wheeze does not reliably respond 
to systemic corticosteroids in the same 
way as observed in older age groups. Two 
randomised placebo-controlled trials of 

MedicineToday   ❙   NOVEMBER 2024, VOLUME 25, NUMBER 11    31
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2024. https://medicinetoday.com.au/mt/2024/november



The stepwise management approach to paediatric asthma  continued 

oral corticosteroids (OCS) to treat viral-
induced wheeze are worth mentioning. A 
2009 UK study found no difference in 
hospital admission rates between OCS 
and placebo treated groups.31 Similarly, a 

2018 Australian study reported a reduced 
time to discharge in cases managed with 
OCS versus placebo, although the differ-
ence was less than three hours and of 
questionable clinical significance.32 These 

differing results may reflect potential 
inclusion of infants with bronchiolitis in 
the first study.33 In the acute inpatient 
setting, OCS use should be reserved 
for  those with a clinical response to 

Figure 1. Stepped approach to adjusting asthma medication in children aged 1 to 5 years.
* Tables are available online in the Australian Asthma Handbook (www.asthmahandbook.org.au).4  
Reproduced with permission from National Asthma Council Australia. Australian Asthma Handbook, version 2.2. Melbourne: National Asthma Council Australia; 2022. Available online at: www. 
asthmahandbook.org.au (accessed November 2024).4
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bronchodilators and a high clinical sus-
picion of allergic asthma.34,35

Asthma preventer therapy in 
children aged 1 to 5 years
Episodic viral-induced wheeze is the most 
common wheeze presentation, with chil-
dren having no symptoms between dis-
crete episodes. Multiple-trigger wheeze 
describes wheeze with additional triggers, 
such as exercise, allergens, cold air and 
smoke.36 Multiple-trigger wheeze is more 
likely to persist into older age groups and 
is associated with greater impairment of 
lung function and atopy (asthma, allergic 
rhinitis, eczema or food allergies) than 
viral-induced wheeze.37 

As in other age groups, environmental 
tobacco smoke exposure must be acknowl-
edged to families as an important trigger, 
and support offered for smoking cessation. 
The potential for negative effects in those 
at risk of asthma can occur early: in the 
offspring of asthmatic mothers, in utero 
tobacco smoke exposure has been shown 
to be associated with impaired lung func-
tion shortly after birth, with these two 
factors mediating later risk of wheeze 
during the first year of life.38 A meta-analysis 
reported the effects of environmental 
tobacco smoke exposure on asthma 
morbidity in children aged 0 to 18 years; 
environmental tobacco smoke was asso-
ciated with worsening lung function, 
increased wheeze symptoms and nearly 
double the rates of hospitalisation for 
acute asthma compared with children not 
exposed.39

The stepwise approach to maintenance 
asthma preventer treatments for children 
aged 1 to 5 years is shown in Figure 1. A 
trial of preventer therapy is indicated in 
children with:
•	 recurrent episodic symptoms at least 

once per week or less often if 
associated with more severe 
symptoms (OCS treatment or 
hospital presentation)

•	 severe symptoms (OCS treatment or 
hospital presentation)

•	 a demonstrated response to 

bronchodilator therapy, and
•	 clinical features associated with 

increased risk of asthma.4
ICS is the preferred first-line preventer 

treatment for those with frequent symp-
toms or infrequent but severe exacerba-
tions. A leukotriene receptor antagonist 
(LTRA) may be considered if the child is 
unable to use a spacer and MDI or parents 
decline ICS or are significantly concerned 
of the side effects (likely to have poor 
adherence).40 In preschool-aged children 
with persistent wheeze, both ICS and 
LTRA have been shown to reduce SABA 
and OCS use, as well as the frequency of 
asthma symptoms.41 The adverse effects 
of ICS and LTRA are described in the next 
section but are also applicable to this age 
group. LABA are not licensed for this age 
group, and the effects of LABA plus ICS 
have not been studied systematically in 
children younger than 4 years of age.

The indications for stepping up pre-
venter therapy are listed in Box 1. Before 
any increase in preventer therapy, clini-
cians must:
•	 confirm symptoms are associated 

with asthma rather than a concurrent 
or alternative diagnosis

•	 assess patient and family understanding 
of asthma management and the role 
of reliever and preventer medicines

•	 assess adherence to current preventer 
medicine

•	 assess spacer technique
•	 minimise exposure to asthma 

triggers and environmental tobacco 
smoke.

Children aged 6 to 11 years
In children aged 6 years and older, asthma 
can be diagnosed with more certainty, as 
identifying reversible expiratory airflow 
limitation using spirometry becomes more 
feasible, and the incidence of other early 
childhood wheeze phenotypes has 
reduced by this age. In children aged 
5 years, the feasibility of spirometry is 
generally above 85%.42

The stepwise approach to maintenance 
treatments for children aged 6 to 11 years 

is shown in Figure 2. For children of all 
ages, the aim of maintenance asthma pre-
venter therapy is to achieve good control 
of asthma symptoms at the lowest step 
necessary. Good control of asthma symp-
toms is considered as:
•	 infrequent daytime symptoms (two 

days a week or less)
•	 no nocturnal symptoms
•	 no limitation on play, physical 

activity or school attendance.4
Although asthma control is typically 

assessed by the criteria listed above over 
the previous four weeks (using tools such 
as the Asthma Control Test), it is impor-
tant that any evaluation of asthma control 
(in this and older age groups) also includes 
an assessment of future risk factors for 
adverse outcomes. The full list of factors 
is listed in the 2024 GINA report (Box 2) 
but includes risk factors for exacerbation 
(including history of exacerbations), devel-
oping persistent airflow obstruction and 
medication side effects.5

Before any increase in preventer ther-
apy, clinicians should ensure the diagnosis 
of asthma is correct. The 2024 GINA 
report re-emphasises that overdiagnosis 
and underdiagnosis are common.5 The 
diagnosis of asthma is based on clinical 
characteristics consistent with an episodic, 
reversible, expiratory airflow obstruction. 
Best practice involves spirometry to con-
firm airflow obstruction and bronchodi-
lator reversibility. Treatment with ICS is 

1. INDICATIONS FOR STEPPING UP 
PREVENTER MEDICINE

•	 Poor symptom control  
AND

•	 Diagnosis confirmed (if patient aged 
over 5 years, refer for spirometry to 
assist diagnosis)

•	 Adherence and technique optimised

•	 Allergen and environmental tobacco 
smoke triggers avoided

•	 Symptoms not better explained by 
comorbidities (e.g. anxiety, obesity, low 
aerobic fitness, gastro-oesophageal 
reflux disease and vocal cord 
dysfunction)
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The stepwise management approach to paediatric asthma  continued 

indicated, in the setting of poor asthma 
control, where spirometry confirms the 
diagnosis. If spirometry is not available, 
peak expiratory flow measurement (pre 
and post bronchodilator) has a role in 

demonstrating variable expiratory flow, 
and is an objective measure to monitor, 
particularly in a poorly resourced setting. 
Where there is diagnostic uncertainty and 
no spirometry or peak expiratory flow 

measurement available, a trial of ICS can 
be useful if other diagnoses seem unlikely 
(e.g. chronic suppurative lung disease, 
inhaled foreign body, allergic rhinitis, 
congenital heart disease). Failure to 

Figure 2. Stepwise approach to adjusting asthma medication in children aged 6 to 11 years. 
* Tables are available online in the Australian Asthma Handbook (www.asthmahandbook.org.au).4  
Reproduced with permission from National Asthma Council Australia. Australian Asthma Handbook, version 2.2. Melbourne: National Asthma Council Australia; 2022. Available online at: www. 
asthmahandbook.org.au (accessed November 2024).4

Figure. Stepped approach to adjusting asthma medication 
in children aged 6-11 years

asthmahandbook.org.auAustralian Asthma Handbook v2.0 asset ID: 120

Stepped-up regular preventer
(+ reliever as needed)

Preventer options:
· ICS (high paediatric dose)
· ICS/LABA combination (low dose)
· ICS (low dose) + montelukast

Regular preventer
(+ reliever as needed)

Add-on 
specialised 
treatments

Preventer options:
· ICS (low dose)
· Montelukast

Advise/prescribe reliever to be carried at all times
Assess each patient’s individual risk factors and comorbidities
Ask parents (and children, when appropriate) about their goals 
and concerns, and implement shared decision-making
Provide education and a written asthma action plan

·
· 
· 

· 

SABA
Table. Definition of levels of recent asthma 
symptom control in children (regardless of 
current treatment regimen)
Table. Risk factors for life-threatening 
asthma flare-ups

As-needed reliever only Monitor reliever use
Consider need for preventer

Few children

Many children

All patients

Some children

Medication At this step§

Refer to paediatric respiratory physician or 
paediatrician

Monitor and adjust to maintain control 
at lowest effective dose
Consider referral

Monitor and adjust to maintain control 
at lowest effective dose

Table. Classification of asthma and 
indications for initiating preventer 
treatment in children aged 6-11
Table. Definitions of ICS dose levels in 
children

Table. Reviewing and adjusting preventer 
treatment for children aged 6-11 years

ICS: inhaled corticosteroid; SABA: short-acting beta2 agonist; LABA: long-acting beta2 agonist

§ At all steps: Review recent symptom control and risk regularly. Manage �are-ups with extra treatment when they occur. Manage exercise-related asthma symptoms as indicated.

Before considering stepping up, check symptoms are due to asthma, inhaler technique is correct, and adherence is adequate. Consider 
modi�able factors contributing to asthma symptoms (e.g. exposure to tobacco smoke or allergens, obesity or overweight).

Consider stepping up if good control is not achieved despite good adherence and correct inhaler technique.

Consider stepping down when asthma is stable and well controlled for more than 6 months.

Figure. Stepped approach to adjusting asthma medication 
in children aged 6-11 years
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(+ reliever as needed)

Preventer options:
· ICS (high paediatric dose)
· ICS/LABA combination (low dose)
· ICS (low dose) + montelukast

Regular preventer
(+ reliever as needed)

Add-on 
specialised 
treatments

Preventer options:
· ICS (low dose)
· Montelukast

Advise/prescribe reliever to be carried at all times
Assess each patient’s individual risk factors and comorbidities
Ask parents (and children, when appropriate) about their goals 
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current treatment regimen)
Table. Risk factors for life-threatening 
asthma flare-ups

As-needed reliever only Monitor reliever use
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Few children

Many children

All patients
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Medication At this step§
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at lowest effective dose

Table. Classification of asthma and 
indications for initiating preventer 
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Table. Definitions of ICS dose levels in 
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Table. Reviewing and adjusting preventer 
treatment for children aged 6-11 years

ICS: inhaled corticosteroid; SABA: short-acting beta2 agonist; LABA: long-acting beta2 agonist

§ At all steps: Review recent symptom control and risk regularly. Manage �are-ups with extra treatment when they occur. Manage exercise-related asthma symptoms as indicated.

Before considering stepping up, check symptoms are due to asthma, inhaler technique is correct, and adherence is adequate. Consider 
modi�able factors contributing to asthma symptoms (e.g. exposure to tobacco smoke or allergens, obesity or overweight).

Consider stepping up if good control is not achieved despite good adherence and correct inhaler technique.

Consider stepping down when asthma is stable and well controlled for more than 6 months.

*

*

*

*

*
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respond to ICS or persistent severe symp-
toms should prompt referral to paediatric 
services. 

For medication delivery, a pressurised 
metered dose inhaler (pMDI) and spacer 
is an appropriate first choice for most 
children.43 pMDI via spacers and nebu-
lisers are equally effective means of deliv-
ering beta2 agonists to children with acute 
asthma. Ongoing parental supervision of 
medication dosing remains important for 
school-aged children as they are unlikely 
to use their devices correctly without care-
ful training and repeated checking of their 
technique.44 Asking the child to demon-
strate how they use their metered dose 
inhaler and spacer can offer useful insights 
into the family’s retention of asthma edu-
cation and home practices. A useful 
checklist to detect the most common 
errors in use of metered dose inhalers and 
spacers is shown in Box 2.9

Leukotriene receptor antagonist vs 
inhaled corticosteroid
An ICS is recommended as the first-line 
preventer in Step 2 of the asthma man-
agement algorithm for children aged 6 to 
11 years. This is based on comparative 
trials favouring ICS over LTRAs for 
greater efficacy, symptom reduction, exac-
erbation prevention and lung function 
improvement.45,46 However, an LTRA may 
be more effective for some patients, and 
some may find adherence to LTRAs easier 
than to ICS.47,48

Inhaled corticosteroids
At higher doses, ICS have been shown to 
have a relatively flat dose–response curve, 
with increasing systemic side effects such 
as adrenal suppression at doses over 
400 mcg/day fluticasone propionate 
equivalent, without increased efficacy.49 
A 2004 Cochrane review suggested that 
commencing an ICS at a moderate dose 
is as effective as commencing it at a high 
dose and then reducing the dose while 
monitoring symptoms.50

Growth suppression associated with 
ICS is dose-dependent, and different age 

groups differ in their susceptibility to 
growth effects, with children aged 4 
to 10 years being more susceptible than 
pubertal children.51 A randomised 
placebo-controlled trial of ICS in children 
aged 5 to 13 years reported a mean 
decrease of about 1 cm in height, typically 
with onset within two years, that was sus-
tained at follow up through to adulthood.52 
In children with persistent asthma requir-
ing maintenance ICS treatment to achieve 
good asthma control, we recommend that 
this small effect on final adult height 
should be viewed as an acceptable trade-
off for better asthma control.

The 2024 GINA report suggests that 
clinicians have a low threshold for com-
mencing ICS, as a preventer, in children 
with asthma, even for those with infre-
quent SABA. The risks of SABA alone are 
now well established and have been shown 
to be associated with an increased risk of 
asthma exacerbations, airway hyper-
reactivity and reduced bronchodilator 
effect in multiple studies.53,54 For infre-
quent symptoms managed with SABA, it 
is suggested ICS is used, if not daily then 
at least regularly through the days the 
SABA is used. There is a lack of paediatric 
evidence for intermittent ICS added to 
SABA during symptomatic periods, with 
this approach extrapolated from data in 
benefit in adolescents and adults showing 
a reduction in severe exacerbations. 

Leukotriene receptor antagonists
LTRAs are effective for exercise-induced 
bronchoconstriction, with studies in both 
adults and children reporting a superior 
response when compared to other pre-
venters (ICS and ICS–LABA combina-
tion). Patients with exercise-induced 
bronchoconstriction tend to have a smaller 
drop in expiratory airflow during exercise 
and a better response to SABA after exer-
cise when using LTRAs compared with 
ICS–LABA combined.55-58

When considering LTRA, it is impor-
tant to discuss with parents the potential 
for neuropsychiatric adverse drug reac-
tions. These have been of concern and 

have attracted media attention, including 
a 2018 TGA safety review. These adverse 
reactions are more common in children 
than adults and include aggression and 
sleep disorders in younger children and 
headaches and depression or anxiety in 
adolescents.59,60 A retrospective cohort 
study in children reported the onset of 
neuropsychiatric adverse drug reactions 
usually within the first two weeks of com-
mencing an LTRA; treatment cessation 
was not typically required but led to 
resolution in those who chose to cease.61 
Clinicians should be aware of these asso-
ciations, discuss them openly with parents 
and be vigilant for adverse events, while 
recognising the benefits of LTRA in 
asthma control. 

Individual responses to Step 3 
treatment
Step 2 treatment with an ICS alone is effec-
tive in the vast majority of children with 
mild persistent asthma.62 Step 3 treatment 
is considered for those with poor symptom 
control despite a low-dose ICS (250 mcg/day 
fluticasone proprionate equivalent or 
less), where adherence is optimised. Step 3 

2. CHECKLIST OF GOOD TECHNIQUE 
FOR USE OF METERED DOSE 
INHALERS AND SPACERS9

•	 Spacer and metered dose inhaler are 
correctly assembled together

•	 Child breathes out before inhalation

•	 Child holds spacer with chin slightly 
uptilted, the inhaler upright and lips 
sealed around mouthpiece

•	 Child inhales through mouthpiece two 
seconds after actuating dose

•	 Child inhales slowly, steadily, deeply 
and holds breath after inhalation  
(three seconds or longer)

•	 Spacer has no faulty parts or valves, or 
cracks in plastic

•	 Family understands the spacer must 
be left to air dry after washing. 
Alternatively, the chamber may be 
primed by actuating the device, but this 
wastes medicine. New spacers should 
be primed with 10 puffs from the inhaler. 
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treatment options include: high-dose ICS 
(500 mcg/day fluticasone proprionate equiv-
alent or more), ICS–LABA combination or 
an ICS and LTRA.

These three treatment options were 
compared in a prospective, crossover 
blinded randomised trial in children aged 
6 to 18 years with asthma inadequately 
controlled by a low-dose ICS (twice daily 
100 mcg fluticasone proprionate equiva-
lent).63 Patients were randomly allocated 
to high-dose ICS (twice daily 250 mcg 
fluticasone proprionate equivalent), low-
dose ICS plus LABA or low-dose ICS plus 
LTRA in a sequential manner. The study 
results showed that the optimal treatment 
differed between individual children. ICS 
plus LABA therapy was significantly more 
likely to provide the best response (com-
pared with high-dose ICS or ICS plus 
LTRA). However, as the composite 

outcome measure included any improve-
ment in FEV1, and inclusion criteria 
included a demonstrable FEV1 response 
to a bronchodilator, the study design may 
have favoured LABA-containing 
medications.

These findings highlight the need to 
consider alternatives in Step 3 of the step-
wise management algorithm when asthma 
control is not achieved despite optimal 
adherence and education. Other factors 
such as cost may influence decisions. Cur-
rently, LTRA is not PBS-subsidised for 
patients aged over 15 years, although it 
may be within financial reach of families 
as generic montelukast options recently 
became available.

Adolescents aged 12 to 18 years
The prevalence of asthma declines from 
about 16% among primary school-aged 
children to 11% in adolescents.64 The man-
agement of asthma during adolescence 
involves navigating challenges as the young 
person learns to take responsibility for their 
own health. It is widely accepted this period 
is associated with reduced compliance with 
daily asthma medications.65 Concern of 
side effects, decreased parental supervision 
and peer approval are contributors to 
reduced compliance.66 Consequently the 
management of asthma becomes more 
challenging, complicated further by 
under-recognition of symptoms, erratic 
self-medication (i.e. decreased adherence), 
denial of disease severity and higher rates 
of risk-taking behaviours.67

Preventing asthma deaths
Asthma mortality in Australia remains 
higher than in other comparable devel-
oped countries such as Canada, France, 
Japan and Italy.12 Adolescents are over-
represented among asthma deaths, com-
prising up to 60% of cases.13,14

Audits of asthma deaths from the UK 
and Australia, triggered by increasing 
concern over preventable and escalating 
mortality, describe children with a pattern 
of excessive use of reliever medication and 
underfilled prescriptions for preventer 

medications, a history of hospital pres-
entations with poor follow-up care, 
repeated courses of OCS and frequent 
missed school days.13,14,68,69 Children from 
vulnerable families are prominent among 
paediatric asthma deaths, with high rates 
of family breakdown, parental substance 
abuse, domestic violence and child pro-
tection involvement.13 

Damningly, the UK national review of 
asthma deaths reported that 46% of deaths 
could have been avoided if patients had 
been better managed in the year before 
they died.69 Patients did not receive key 
areas of routine care, with only 4% man-
aged in line with current national guide-
line recommendations. Prescribing errors 
were widespread, acute asthma was poorly 
managed, and severe cases were not 
referred to specialist centres.

Leading physicians have advocated for 
a frameshift in the perception of asthma 
exacerbations, arguing that each acute 
exacerbation episode should be viewed as 
a significant marker of poorly controlled 
disease and prompt a careful review of 
management.11 Acute asthma attacks 
carry a risk of further attacks and death. 
The AAH currently encourages clinicians 
to increase disease monitoring around 
these flare-ups and to refer patients with 
more than one emergency visit in a year 
or repeated OCS treatments to a specialist 
centre.4 Recommendations about the key 
role of primary care physicians from the 
UK National Review of Asthma Deaths 
are shown in Box 3.14

SMART: Single Maintenance and 
Reliever Treatment
The underuse of preventer medication 
and overuse or reliance on SABA treat-
ment has emerged as a key issue in asthma 
management. The shift away from using 
SABA only for mild asthma in paediatrics 
stems from two areas of concern. Firstly, 
30 to 40% of severe exacerbations arise 
from patients with ‘mild’ asthma.70 Sec-
ondly, adult data indicates that SABA-only 
therapy is associated with increased risk 
of asthma exacerbations.71

3. KEY RECOMMENDATIONS ON  
THE ROLE OF PRIMARY CARE 
PHYSICIANS14

•	 Arrange follow up after every 
emergency department attendance

•	 Identify a single primary care clinician 
to take overall responsibility for 
continued care

•	 Undertake careful review of excess 
SABA use and insufficient ICS 
prescriptions

•	 Provide an individualised asthma 
action plan for each patient, reviewed 
at each visit

•	 Schedule regular asthma review 
appointments

•	 Consider referral for patients if:

	– they have persistent symptoms 
despite high-dose ICS  
(500 mcg fluticasone proprionate 
equivalent daily or more) and a 
second preventer 

	– they have three or more courses of 
OCS or two or more emergency 
presentations within 12 months

	– the diagnosis of asthma is not 
certain

Abbreviations: ICS = inhaled corticosteroid; OCS = oral 
corticosteroid; SABA = short-acting beta agonist.

Adapted from the UK National Review of Asthma 
Deaths (2014).14
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The 2019 GINA report raised serious 
concerns about the overuse of SABA 
reliever treatments paired with the 
underuse of ICS preventer treatment 
among adolescents and other age groups. 
The guidelines within the 2024 GINA 
report go one step further to recommend 
ICS–formoterol (SMART) as the first line 
management approach.5 This treatment 
simplifies management, avoids SABA 
overuse without concomitant ICS admin-
istration and is also suitable as a step-down 
approach for patients whose asthma is 
well controlled on regular ICS or LTRA.

Four studies have evaluated an 
as-needed combination ICS plus fast onset 
LABA in mild asthma. Together these 
studies include almost 10,000 patients 
(adults and adolescents) and show ICS 
plus formoterol to be superior to as-needed 
SABA plus daily ICS treatment for symp-
tom control, and to be more effective in 
exacerbation prevention.72-75 Adolescent 
specific insight comes from a post-hoc 
pooled analysis of the SYGMA 1 and 2 
trials performed including only those aged 
between 12 and 18 years (a total of 889 
patients).76 The authors reported no dif-
ference in severe exacerbation rate com-
paring maintenance ICS versus as-needed 
ICS plus LABA (p=0.66); however, ICS 
plus LABA as needed was associated with 
reduced median corticosteroid exposure 
and improved linear growth. The results 
of this study are a useful insight to sup-
port SMART as a treatment option for 
adolescents; however, the study does not 
demonstrate this to be a superior option 
regarding severe exacerbation rate, FEV1 

pre-bronchodilator and symptom control. 
Caution should be shown in adopting this 
approach universally and abandoning 
daily ICS preventer therapy for adoles-
cents.77 Another important consideration 
is ensuring that adolescents achieve their 
optimal lung function at entry to adult-
hood, given its importance in determining 
later adult health trajectories.78-80 

GINA guidelines now recommend this 
treatment approach also for the 6- to 
11-year age group. The latest Australian 

guidelines have adopted the SMART 
recommendation as a treatment strategy 
for adolescents and adults but not as a 
routine approach for younger children. 
There is a lack of high-grade evidence in 
younger patients and little data on the 
pharmacokinetics and pharmacodynam-
ics of LABAs in younger children. Further 
research could evaluate the adequacy of 
extrapolating from older age groups.81

GINA guidelines advocate children and 
adolescents should receive an ICS whenever 
a SABA is required, either as a separate ICS 
inhaler alongside SABA or using combi-
nation ICS plus formoterol (a fast-onset 
LABA). SABA-only treatment is no longer 
recommended.82 This recommendation is 
in part derived from large randomised 
trials mostly in adults, with some adoles-
cent representation, comparing standard 
treatment with combination ICS plus 
fast-onset LABA. In these studies, the 
‘maintenance and reliever therapy’ (MART) 
approach was shown to reduce rates of 
severe exacerbations and overall ICS dos-
ing.72,83,84 As discussed earlier, post-hoc 
pooled analysis of the SYGMA 1 and 2 
trials has provided further adolescent- 
specific evidence.76

In Australia, the PBS provides access 
to combination budesonide plus formo-
terol for children aged 12 years and older 
for step 2 treatment, or younger if man-
agement is directed by a respiratory phy-
sician or paediatrician. Also, only an ICS 
plus fast-onset LABA combination (budes-
onide and formoterol) is suitable for this 
approach; other ICS plus LABA combina-
tions (e.g. salmeterol and vilanterol) are 
not to be used for this indication.

Acute SMART
Implementation of SMART for acute 
asthma exacerbations presenting to 
emergency department is now being 
adopted, as SMART becomes more widely 
used. For adolescents, guidance on use 
in the acute setting has been published 
by the National Asthma Council Aus-
tralia (Using Symbicort Turbuhaler 
(budesonide–formoterol) inhaler for 

an asthma attack [https://www.national-
asthma.org.au/asthma-f irst-aid/ 
symbicort-turbuhaler-budesonide- 
formoterol- inhaler]), and recommendations 
for children aged 6 to 11 years have been 
produced by the Royal Children’s Hospital 
in Melbourne (Clinical Practice Guidelines: 
Acute Asthma [https://www.rch.org.au/
clinicalguide/guideline_index/Acute_
asthma/]). For moderate or severe exacer-
bations, management reverts to SABA, 
ipratropium bromide and systemic cortico
steroids, with other agents as required.

Other important management 
aspects across age groups
Stepping down asthma treatment
Asthma is considered well controlled when 
symptoms are absent or mild, occur during 
the daytime only and quickly respond to 
a SABA (used less often than twice per 
week). The patient should have no limita-
tions on play, sport or school attendance; 
no nocturnal symptoms (AAH); and no 
recent history of exacerbations managed 
with OCS or hospitalisation. The indica-
tions for stepdown of asthma preventer 
medicines are listed in Box 4.

In patients prescribed ICS plus an 
additional non-ICS preventer (mon-
telukast, combination ICS with LABA, or 
a biologic agent), a reduction in ICS dosing 
while maintaining the other preventer has 
superior outcomes compared with wean-
ing onto ICS alone. This suggests that 
tapering ICS dosage by 50% before LABA 
or LTRA discontinuation may be a pref-
erable approach. Seasonal effects are 
noted, with greater success in spring and 
summer than at other times.85 There is a 
lack of data to guide the rate of reduction, 
and the lowest dose of ICS needed to con-
trol asthma and any reduction needs to 
consider the individual’s potential for 
exacerbation, the severity of previous 
exacerbations and the carer’s ability to 
manage such an occurrence.

Parent education and asthma plans
The provision of an asthma action plan 
is not only an important clinical 
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communication between care providers 
and families but also an important oppor-
tunity for focused education. Indeed, 
research suggests that it is not the asthma 
plan per se but the education that accom-
panies it that is associated with better 
disease control.86 Important aspects for 
clinicians to address include the patho-
physiology of the child’s disease, the use 
and role of reliever and preventer medi-
cines, expectations of treatment and the 
threshold for medical review.87 Children 
provided with education and written 
action plans have been shown to have 
significantly fewer asthma exacerbations, 
OCS prescriptions, loss of school days, 
nocturnal wakenings and overall symp-
tom scores.86,88 

School plans
Schools are importantly placed to support 
the management of children with asthma. 
The Asthma Friendly Schools Initiative 
from North America suggested the devel-
opment of resources for schools to improve 
awareness of asthma-related issues and a 

standardised approach to handling wors-
ening asthma in a child.89 Schools should 
have an annual process for identifying 
students with asthma, ensure easy access 
to inhalers (preferably carry their own), 
identify and reduce common asthma trig-
gers within the environment and support 
communication and collaboration between 
carers, students, educators and healthcare 
workers.89,90 Asthma education for school 
staff increases asthma knowledge and 
preparedness.91 It is important that teach-
ers receive guidance and training in appro-
priate asthma care. Schools should also 
encourage a policy of exercise for all stu-
dents with asthma.91,92 

Clinicians should be aware of the phe-
nomenon of back-to-school asthma flare-
ups; each year, emergency department 
presentations and hospitalisations surge 
during the first months of the school year.93 
It is important that clinicians recognise the 
start of the school term as a time to avoid 
stepping down treatment.4 It is also helpful 
to plan reviews towards the end of the 
school holidays, which ensures the oppor-
tunity to review and update the asthma 
action plan and encourage children to 
communicate their symptoms to teaching 
staff with the support of their parents.

Medication adherence
Barriers to medication adherence in 
school-aged children include a lack of 
motivation, difficulties remembering and 
social barriers. Children report the para-
dox that they find parental reminders 
annoying but that prompting improves 
adherence.94

It is important to provide practical 
support to families by openly and com-
passionately exploring the understanding 
of and obstacles to treatment, and where 
possible offering strategies to overcome 
these challenges. Evidence-based strate-
gies to promote adherence include:
•	 the use of rewards to reinforce 

adherence
•	 including treatment within other 

routines (e.g. mealtime, brushing 
teeth)

•	 determining reasonable, specific 
goals defined by the patient

•	 using visual or auditory reminders
•	 using a measure of adherence to 

benchmark achievement at home
•	 simplifying treatment regimens  

(e.g. prescribing once-daily ICS for 
children over 6 years of age).94-96 

Monitoring devices
Electronic monitoring devices can be fit-
ted to a range of inhalers, and the data 
downloaded remotely to provide a clear 
picture of adherence and how it impacts 
on asthma control and exacerbations. This 
technology may be useful in children with 
persistent symptoms and difficulties 
understanding treatment adherence, to 
avoid unnecessary investigations or over-
treatment.97 Currently, these devices are 
typically used only by tertiary centres for 
assessment of patients with more severe 
asthma.

The development of smartphone apps 
to support adherence is an emerging area. 
The opportunity exists for digital media 
to detail symptom scores, medication 
adherence information and even basic 
measures of lung function, and to com-
municate these directly to healthcare 
providers.98 Studies in adults with asthma 
found that the use of mobile apps improved 
medication adherence and asthma con-
trol.99 The issues with app development 
include the profit motives of developers 
that are placed ahead of the health needs 
of users. In addition, there is an oversupply 
of low-quality information apps that either 
are not effective or do not meet patient 
needs, or that fail to comply with existing 
evidence-based clinical practice.100

Complex asthma and the role of 
biologic agents
An estimated 5 to 10% of children with 
asthma remain symptomatic despite 
receiving large amounts of asthma preven-
ter treatment.101,102 Problematic severe 
asthma (PSA) is the umbrella term used to 
describe all children who present with 
ongoing persistent symptoms or frequent 

4. INDICATIONS AND REQUIREMENTS 
FOR STEPPING DOWN PREVENTER 
MEDICINE

Indications

•	 Excellent symptom control 

•	 No evidence of reversible airflow 
obstruction on spirometry*

•	 No recent hospital presentations or 
OCS courses

Requirements

•	 Avoid coinciding with return to school 
after holidays and ‘back to school flares’

•	 Aim to wean in spring and summer

•	 Schedule a planned follow-up 
appointment within four to six weeks 
(reliable attendance record required)

•	 Ensure carer is able to recognise and 
respond to worsening asthma control

•	 Confirm no significant parental 
psychological or socioeconomic 
problems

Abbreviation: OCS = oral corticosteroid.
* In children able to perform spirometry. We recommend 
referring children aged 5 years and older for spirometry. 
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attacks despite high-intensity treatment.103 
It is thought to comprise the following three 
subgroups of children.
•	 Severe therapy-resistant asthma: in 

which children continue to have 
poor control, or asthma becomes 
uncontrolled with a reduction in 
treatment, once modifiable factors 
have been identified and addressed 
(e.g. adherence, reduction in allergen 
exposure or treatment of 
comorbidities). It is recommended 
these children are phenotypically 
characterised and assessed as to their 
eligibility for biologic treatment.

•	 Difficult-to-treat asthma: in which 
modifiable factors are the cause of 
poor control, and once corrected, 
treatment can be weaned to the 
lowest possible dose to maintain 
good asthma control. In this cohort, 
management of treatable traits is a 
key strategy in symptom control.

•	 Refractory difficult asthma: despite 
the identification and correction of 
modifiable factors, disease remains 
intractable due to additional factors, 
including but not limited to 
psychosocial issues such as 
safeguarding concerns, an adverse 
home environment, poor parental 
supervision or comorbidities such as 
obesity, which are largely beyond the 
control of the child. The increased 
risk of severe, life-threatening 
asthma attacks in this subgroup 
means that consideration for 
biological therapy is also justified.103

Although patients with PSA represent 
a small proportion of those with asthma 
overall, they consume a high proportion 
of healthcare resources.103

Management of problematic  
severe asthma
Patients with PSA require a systematic 
approach that:
•	 confirms the diagnosis and the 

contribution of asthma to symptoms
•	 identifies barriers to effective 

treatments

•	 manages comorbidities (anxiety, 
obesity, vocal cord dysfunction, 
gastro-oesophageal reflux, allergy 
and rhinosinusitis)

•	 optimises treatment and monitors 
for adverse effects.103

Within complex asthma clinics, this 
care is co-ordinated by a respiratory phy-
sician in conjunction with some or all of: 
an asthma nurse specialist, allergy and 
immunology physician, respiratory sci-
entist, psychologist, physiotherapist, 
speech pathologist and ear, nose and 
throat surgeon.104 This multidisciplinary 
approach is starting to emerge within 
tertiary paediatric institutions, with 
encouraging evidence of benefit for 
important outcomes such as rates of exac-
erbation, hospitalisation and oral corti-
costeroid exposure.105

Severe asthma is considered in patients 
with a confirmed asthma diagnosis, 
comorbidities, optimal adherence and a 
continued need for high-dose ICS plus a 
second preventer to maintain control or 
asthma that remains uncontrolled despite 
this therapy.106 Children with severe 
asthma have poor quality of life, limita-
tions on activities and frequent asthma 
attacks and are at high risk of treatment 
side effects.106,107

Biologic agents: indications and 
limitations
Severe asthma is recognised as a hetero-
geneous condition, and cohort studies 
have begun to define phenotypes within 
this patient group that may allow effective 
biomarker-driven treatments. The best 
described phenotypes include the allergic 
and eosinophilic types which are described 
according to the pattern of inflammatory 
response. Although no specific pheno-
types are agreed on, there appears to be a 
clustering of an early-onset allergic phe-
notype, a later-onset obese (primarily 
female) phenotype and a later-onset eosin-
ophilic phenotype. Identifying eosino-
philic inflammatory biomarkers is helpful 
in considering targeted therapy such as 
biological agents.108-113 

Traditional asthma medications 
broadly aimed to reduce airway inflam-
mation and reverse bronchoconstriction. 
Biologic medications now offer a targeted 
and personalised treatment approach. 
Measured against placebo, the biologic 
agents have demonstrated reductions in 
severe exacerbation rate (about 50%), 
corticosteroid use, lung function and 
health related quality of life.106-111 

In Australia, the following monoclonal 
antibody treatments are approved for the 
treatment of severe asthma:
•	 omalizumab: antisoluble IgE, prevents 

IgE binding to mast cells, has been 
used since 2002 for the treatment  
of uncontrolled severe asthma and 
has been approved for children  
aged 6 years and older from 2016, 
administered subcutaneously two- to 
four-weekly

•	 benralizumab: antibody directed  
to interleukin-5 receptor, expressed 
on eosinophils and basophils 
reducing the production and  
survival of eosinophils, available  
for adolescents aged 12 years and 
older, administered subcutaneously  
four-weekly, then progressed to 
eight-weekly

•	 mepolizumab: antisoluble 
interleukin-5, reducing the production 
and survival of eosinophils, available 
for adolescents aged 12 years and 
older, administered subcutaneously 
four-weekly

•	 dupilimab: antibody directed to 
soluble interleukin-4 and -13, 
approved for the management of 
severe asthma and atopic dermatitis 
(separate indications) in children 
aged 12 years and older and 6 years 
and older for atopic dermatitis

•	 tezepelumab: antithymic stromal 
lymphopoietin, indicated for any 
asthma subtype for adolescents  
12 years and older (not currently 
TGA approved).
The complex inflammatory cascade of 

asthma and site of action of these agents 
is shown in Figure 3. 
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Treatment algorithms include certain 
biomarkers to inform the choice of bio-
logic agents. Key markers include blood 
eosinophil count, serum IgE and meas-
ured exhaled nitric oxide. These indices 
have been extrapolated from the inclusion 
criteria of the placebo-controlled trials. 
To be eligible for a PBS subsidy for 
monoclonal antibody treatment, patients 
must be known to a respiratory specialist 
or severe asthma clinic and meet specified 
biomarker and clinical criteria.4

The short-term safety profiles are 
generally excellent for the biologics, the 
most common reaction being local injec-
tion site reactions. Specific agents are 
associated with other mild adverse effects. 

Serious rare adverse effects, including 
anaphylaxis and polyangiitis, are reported 
and should be monitored for depending 
on the specific agent used. Long-term 
safety data is lacking, specifically con-
cerning the effect on the developing 
immune system, vaccine responsiveness 
and the possible emergence of antidrug 
antibodies.

Comparative effectiveness and optimal 
choice is unknown as there have been no 
RCTs directly comparing asthma biologics 
for efficacy and safety. The TREAT trial 
is a UK industry independent RCT com-
paring mepolizumab and omalizumab 
for severe paediatric asthma (https://doi.
org/10.1186/ISRCTN12109108). 

Conclusion
Management recommendations for pae-
diatric asthma vary by age. However, 
important principles, such as accurate 
diagnosis and titration of treatment to 
maintain adequate control at the lowest 
preventer medication dose, are applicable 
to all age groups. Patients with well-con-
trolled asthma should have little need of 
reliever medication, no limitations on 
activity and no nocturnal symptoms; this 
should be the goal for the primary physi-
cians of all patients with asthma. Routine 
review of patients with well-controlled 
asthma should focus on revising action 
plans and reinforcing treatment adherence 
and drug delivery technique. Patients who 

Figure 3. The pathobiology of asthma and targets for biologic medications to treat asthma.
Abbreviations: CXCL = chemokine ligand 1; IFN = interferon; Ig = immunoglobulin; IL = interleukin; MMP = matrix metalloproteinase; ROS = reactive oxygen species; TGF = tumour growth factor; 
TNF = tumour necrosis factor; TSLP = thymic stromal lymphopoietin. 
Adapted with permission from Darveaux J, Busse W. J Allergy Clin Immunol Pract 2015; 3: 152-161. 
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have poor day-to-day symptom profiles, 
require more than one course of OCS per 
year or are not responding to guideline-rec-
ommended treatment must be recognised 
as a concern and referred for specialist 
assessment and reviewed more regularly.

Recent asthma mortality reviews have 
identified important risk factors, such as 
over-reliance on reliever and underuse of 
preventer medications. Worryingly, UK 
research suggests that these patients are 
not being well identified in primary care. 
Asthma deaths remain highly preventable, 
and better recognition of at-risk groups 
and improved adherence to current man-
agement guidelines, such as those outlined 
in the AAH, is crucial to efforts to reduce 
asthma mortality. Options to improve 
adherence are increasing, including once-
daily administration options for ICS and 
ICS plus LABA, asthma-focused apps and 

electronic monitoring devices. SMART is 
featuring more prominently in interna-
tional guidelines as the recommended 
treatment for adolescents, and more 
recently, children aged 6 to 11 years. AAH 
recommendations have yet to adopt this 
approach for the younger age group. For 
patients with difficult-to-treat asthma and 
severe asthma, the armamentarium is 
expanding with novel biologic agents tar-
geted against precise disease pathways. 
Understanding of how best to identify the 
phenotypes most likely to respond is 
improving.

In a Lancet article entitled ‘After asthma: 
redefining airway disease’, several 
thought-provoking recommendations were 
made.114 Asthma should be considered an 
umbrella term, encompassing a collection 
of distinct airway disease phenotypes along-
side comorbidities that may contribute to 

symptoms. Better appreciation of these 
components and the developmental trajec-
tories of airway disease will allow clinicians 
to tailor an individualised approach to 
asthma management for each patient, tri-
alling and evaluating therapies that have 
led to a clinical improvement, or not, and 
considering the treatment of comorbidities 
that influence disease or influence the per-
ception of symptoms. Lastly, clinicians must 
adopt a ‘zero tolerance’ approach toward 
asthma attacks, recognising them as a ‘red 
flag’, if future efforts to reduce the unac-
ceptable ongoing asthma mortality are to 
be successful.�   MT
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