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Key messages 
 
The new edition of the Australian asthma handbook (version 2.1) includes new treatment options 
for adults and adolescents at various levels of treatment, and a new treatment option for children 
aged 5 years and over. 
 
The basics of asthma management are still crucial. 

 
New treatments in adults and adolescents  
 
New treatment in children  
 
The basics of asthma management 

 
New treatment option for adults and adolescents: as-needed low-
dose budesonide–formoterol 
 
Background and context 
 
Q: Can a budesonide–formoterol pressurised metered-dose inhaler (pMDI) be used prn, like 
the dry-powder inhaler (DPI)? 
 
A: Yes, there is a pMDI option. The following budesonide–formoterol inhalers can be used in as-
needed regimens without concomitant maintenance treatment in patients with mild asthma: 

• budesonide 200 microg–formoterol 6 microg via dry-powder inhaler (brand names 
Symbicort Turbuhaler and DuoResp Spiromax) – 1 inhalation per dose1, 2 

• budesonide 100 microg–formoterol 3 microg via pressurised metered dose inhaler (brand 
name Symbicort Rapihaler) – 2 puffs per dose.3 

Other strengths of budesonide–formoterol cannot be used within the as-needed low-dose 
budesonide–formoterol regimen. 

Q: Why can’t the 200 microg budesonide–6 microg formoterol pMDI be used prn?  

A: The Therapeutic Goods Administration (TGA)-approved standard dose of these products is 
2 puffs.1, 2 This means one dose would be equivalent to 400 microg budesonide and 24 microg 
formoterol, which is a higher dose than was used in the clinical trials,4-7 and is higher than is 
appropriate for this as-needed regimen in mild asthma. 
 
Q: When using budesonide–formoterol as reliever, do patients keep taking more puffs until 
symptoms are relieved? Is it a problem if patients take multiple inhalations whenever they 
need a reliever? 

A: The TGA-approved product information specifies maximal doses for adults and adolescents 
aged 12 years and over: 
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For budesonide 200 microg–formoterol 6 microg via DPI, patients should take 1 inhalation as 
needed in response to symptoms. If symptoms persist after a few minutes, an additional inhalation 
should be taken. No more than 6 inhalations should be taken on any single occasion. A total daily 
dose of more than 8 inhalations is normally not needed, however a total daily dose of up to 12 
inhalations can be used temporarily. If the patient experiences a three-day period of deteriorating 
symptoms after taking additional as needed inhalations, the patient should be reassessed for 
alternative explanations of persisting symptoms.1, 2 

For budesonide 100 microg–formoterol 3 microg via pMDI, patients should take 2 inhalations as 
needed in response to symptoms. If symptoms persist after a few minutes, an additional 2 
inhalations should be taken. No more than 12 inhalations should be taken on any single occasion. 
A total daily dose of more than 16 inhalations is normally not needed, however a total daily dose of 
up to 24 inhalations can be used temporarily. If the patient experiences a three-day period of 
deteriorating symptoms after taking additional as needed inhalations, the patient should be 
reassessed for alternative explanations of persisting symptoms.3 
 
Specific written asthma action plan templates have been designed for patients using as-needed 
low-dose budesonide–formoterol. They explain how many inhalations to take at a time. You can 
find these templates on the National Asthma Council website. 
 
Q: Do other combinations, like fluticasone propionate–salmeterol, work the same way as 
budesonide–formoterol for as-needed use? 

A: No, other long-acting beta2 agonists (LABAs), such as salmeterol or vilanterol, cannot be used 
as relievers. Formoterol has a rapid onset of action (1–3 minutes),3 and the efficacy and safety of 
the budesonide–formoterol and beclometasone–formoterol combinations in as-needed regimens 
has been demonstrated in clinical trials. Salmeterol has an onset of action of approximately 10–30 
minutes,8 so it cannot be used as a reliever. Fluticasone furoate-vilanterol is only approved for use 
once a day, and no data are available on the safety or efficacy of more frequent use of either 
fluticasone furoate or vilanterol. 

Q: Have there been deaths associated with the use of fenoterol in the past? 

A: The deaths, particularly in New Zealand, were with FENOTEROL (Berotec), which was a short-
acting beta-agonist that had higher risk of cardiac side effects. FORMOTEROL is a long-acting 
beta2-agonist with extensive safety data, and is not related to fenoterol. 
 
Q: In the clinical trials evaluating as-needed low-dose budesonide–formoterol, what is your 
view on why improvement in symptom control compared with SABA was negligible, yet the 
risk of severe exacerbations was so significantly reduced? 

A: Yes, the clinical trials showed a large reduction in rates of severe flare-ups (exacerbations) 
compared with SABA, but a small improvement in symptom control (see Background and context). 
Other studies have shown that there can be significant discordance between symptom control and 
risk of severe exacerbations, i.e. patients with mild or well-controlled asthma can still have severe 
exacerbations. 

Both the ICS 9, 10 component and the formoterol11 component are likely to explain the large 
difference in exacerbation rates with as-needed low-dose budesonide–formoterol versus as-
needed SABA only.  
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It was already known that low-dose ICS reduces severe exacerbations, even in patients with 
relatively infrequent asthma symptoms.9, 10 However, the anti-inflammatory effect of ICS does not 
completely explain the marked reduction in exacerbations among patients using as-needed low-
dose budesonide–formoterol, especially given the low average daily ICS dose (50–100 microg 
budesonide). The explanation may relate to the rapid increase in dose of both budesonide and 
formoterol when the patient is symptomatic.12 In the two ‘real-world’ open-label studies,6, 7 the 
benefits on exacerbation rate and symptom control were seen regardless of whether or not 
patients had ‘Type 2’ inflammation at baseline (classified according to eosinophil count, fraction of 
exhaled nitric oxide, and periostin level). This may be because some exacerbations are associated 
with increased eosinophilic inflammation whereas others are not. 
 

Background and context 
 
Q: Are there any issues due to the inspiratory effort needed when using a DPI (e.g. 
Turbuhaler) to deliver reliever, especially during a flare up? 
 
A: The efficacy and safety of bronchodilators delivered by DPIs in acute asthma have been 
assessed in multiple studies. They provide a similar benefit to bronchodilators delivered by pMDI 
and spacer.14 These studies excluded life-threatening asthma (e.g. FEV1 <30% predicted), but in 
that context, bronchodilator would normally be given by nebuliser.  

Background and context: When using DPIs, stronger flow is necessary than with a pMDI, to 
draw the medication out of the inhaler and, in the case of Turbuhaler, to break up the powder 
formulation into particles that can be deposited in the lung.15-17 The optimal rate of inhalation 
differs between inhaler designs; some have higher resistance than others. If the patient does not 
inhale fast enough or long enough, part of the dose may not be emitted from the inhaler, or the 
particles generated may be too big to enter the lungs – resulting in insufficient lung deposition and 
increased oropharyngeal deposition.17, 18 However, a 2014 review of RCTs found that 
administration of beta2 agonist bronchodilators (formoterol, salbutamol, terbutaline and 
budesonide/formoterol) via DPIs was effective during severe asthma worsening and acute asthma, 
and was as effective as a pMDI (with or without a spacer) or nebulisation.14 

For any type of inhaler, all patients need repeated training in the correct use of their inhaler 
devices. For more information, read the National Asthma Council Australia’s information paper on 
inhaler technique for people with asthma or COPD and watch the inhaler training videos. 
 
Q: If a patient is using as-needed low-dose budesonide–formoterol for mild asthma, but has 
worsened symptoms over the winter, would you recommend using this medication as a 
preventer, or changing to a low dose ICS as a preventer? 

A: If a patient using as-needed low-dose budesonide–formoterol needs their as-needed reliever 
most days, or continues to have flare-ups, the Australian asthma handbook recommends stepping 
up to a higher level of treatment, e.g. consider adding low-dose maintenance budesonide–
formoterol and using extra inhalations of the same inhaler as reliever (i.e. a maintenance-and-
reliever therapy [MART] regimen). Switching from as-needed low-dose budesonide–formoterol to 
maintenance low-dose ICS plus as-needed SABA would not be a step up, since both these 
regimens are Level 2 treatment options. 
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Q: What is the expiry date of the device from the first inhalation of as-needed low-dose 
budesonide–formoterol used as reliever? 

A: For inhalers dispensed in a foil package, there is an instruction in the Consumer Medicines 
Information leaflet about the maximum period that the inhaler can be used after it is removed from 
the foil package, even if it has not reached expiry date. 

Information on shelf life of medicines can be found on the Australian Register of Therapeutic 
Goods. The expiry date can be found on the packaging and on the container. Patients should 
adhere to these instructions. Devices must be stored at temperatures below 30⁰ C. 
 
Q: Is cost a potential issue when switching patients from SABA to as-needed low-dose 
budesonide–formoterol as reliver, given that salbutamol is very cheap in comparison? 

A: As-needed SABA alone is only suitable for the very small proportion of adults and adolescents 
with symptoms less than twice per month, no waking with asthma, and no other risk factors for 
flare-ups. For all other adult and adolescent patients, ICS-containing preventer treatment is 
recommended so, for them, the most relevant cost comparison would be between low-dose 
maintenance ICS plus as-needed SABA and as-needed low-dose budesonide–formoterol. While 
the unit cost of budesonide 200 microg–formoterol 6 microg is higher than that of some low-cost 
ICS inhalers, the true cost to the patient would depend on frequency of reliever use. In RCTs 
evaluating as-needed low-dose budesonide–formoterol in adults and adolescents with ‘mild’ 
asthma, patients used their reliever (budesonide–formoterol or SABA) on approximately 30% of 
days. At this frequency of use with as-needed budesonide-formoterol, the average cost to the 
patient per month is lower than for any low-dose inhaled corticosteroid plus SABA. 
 
Q: How should GPs assess asthma symptom control for patients using budesonide–
formoterol as reliever? ACQ-5 and Asthma Score (Asthma Control Test) both specify 
frequency of SABA use. 

A: The Australian asthma handbook classification of level of recent asthma symptom control in 
adults and adolescents is based on asking the patient about symptoms over the previous 4 weeks: 

Good control Partial control Poor control 
All of: 
 

• Daytime symptoms ≤2 
days per week 

• Need for SABA reliever 
≤2 days per week† 

• No limitation of 
activities 

• No symptoms during 
night or on waking 

One or two of: 
 

• Daytime symptoms >2 
days per week 

• Need for SABA reliever 
>2 days per week† 

• Any limitation of 
activities 

• Any symptoms during 
night or on waking 

Three or more of: 
 

• Daytime symptoms >2 
days per week 

• Need for SABA reliever 
>2 days per week† 

• Any limitation of 
activities 

• Any symptoms during 
night or on waking 

† not including SABA doses taken prophylactically before exercise. (Record this separately and 
take into account when assessing management.) 

For patients using low-dose ICS–formoterol as reliever (either within a maintenance-and-reliever 
regimen, or as-needed low-dose budesonide–formoterol without concomitant maintenance 
treatment), doses taken for symptom relief are not counted in formal assessment of control 
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because there is not yet enough evidence to predict the risk of flare-ups based on inhaled 
corticosteroid–formoterol reliever use. However, treatment should be reviewed if ongoing frequent 
use (e.g. most days). 
 
The ACQ-5, which is the version of ACQ that is most commonly used in clinical trials, does not 
include frequency of SABA use. (SABA use is included in ACQ-6 and ACQ-7, and in the Asthma 
Control Test, but none of these tools have been validated in patients on maintenance and reliever 
therapy, or as-needed budesonide-formoterol alone.) 
 
Q: What are the indications for stepping down from regular daily maintenance ICS–LABA 
plus as-needed SABA, or MART, to as-needed low-dose budesonide–formoterol? 

A: Stepping down from Level 4 to Level 3, or Level 3 to Level 2, can be considered when asthma 
has been well controlled for 2–3 months. See Australian asthma handbook treatment levels. 
Adults (and most adolescents) should not step down from low-dose ICS-containing treatment to 
as-needed SABA alone, because of the significantly increased risk of severe flare-ups. 

Dose reductions should be planned for a time when asthma is stable. A dose reduction or step-
down should not be attempted if the person is about to travel, during a respiratory infection, during 
a season in which the patient’s asthma is normally worse, or before predictable and unavoidable 
exposure to relevant allergen triggers. After stepping down treatment, set a date to review 
response (e.g. 4–8 weeks later) and follow up the patient to check whether asthma is still well 
controlled or further adjustment is needed and check that the patient has not inappropriately 
stopped taking the treatment. If, after stepping down, the person experiences an overall increase 
in symptoms and/or decrease in lung function, they should resume their previous dose. 

For adults taking low-dose maintenance treatment with a combination of an inhaled corticosteroid 
and a LABA, plus as-needed SABA reliever (Level 3) consider either of the following options if 
asthma is well controlled for 2–3 months: 

• maintain this treatment long term 

• replace combination inhaler with an inhaled corticosteroid at the same dose and monitor 
adherence. 

For patients using low-dose budesonide–formoterol as MART (Level 3), consider switching to as-
needed low-dose budesonide–formoterol alone (Level 2). 

For more information, refer to the Australian asthma handbook’s recommendations on stepping 
down treatment in adults. 
 
Q: Can budesonide–formoterol be used in place of salbutamol when assessing 
bronchodilator responsiveness (‘reversibility’) with spirometry? 

A: The most common protocol for testing bronchodilator responsiveness19 uses salbutamol. The 
protocol suggested in the National Australia Council Australia’s Spirometry handbook for primary 
care uses four separate actuations of salbutamol 100 micrograms/actuation administered via a 
pressurised metered-dose inhaler and spacer, waiting 30 seconds between each actuation. 

Other standardised protocols can be used.19 Rapid-onset bronchodilators, such as formoterol-
containing preventers, may be used instead of salbutamol if the spirometry facility has developed 
a written protocol for their use to ensure consistency. 
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Preventer treatment 
 
Q: What should the influence choice between different types of inhaled corticosteroid 
(ICSs) and long-acting beta2 agonist (LABAs)? Is it mostly a case of patient preference and 
local availability? 

A: For most patients, the choice of ICS as a sole maintenance therapy does not matter. However, 
it is important for the choice between different regimens of combination therapy at levels 2–4. 

When used in maintenance regimens, the choice of long-acting beta2 agonist (LABA) is not as 
important, provided the patient is fully adherent with their combination inhaler. However, if the 
patient misses occasional doses of combinations containing a rapid onset LABA (e.g. formoterol, 
vilanterol), the rapid symptom relief they obtain when they take the next dose may encourage the 
patient to keep taking the medication regularly.  

Formoterol has a faster onset of bronchodilator action than some other LABAs, which allows some 
ICS–formoterol combinations to be used as reliever in maintenance-and-reliever therapy (MART) 
regimens (beclometasone–formoterol or budesonide–formoterol), or in reliever-only regimens 
(low-dose budesonide–formoterol). However, fluticasone propionate-formoterol cannot be used as 
a reliever,  because the dose of formoterol would be too high and because there is no evidence 
about the safety or efficacy of escalating doses of fluticasone propionate-formoterol combination.  

The device is also extremely important in choice of ICS or LABA: the patient’s ability to use the 
device and whether they like using the device. 
 
Q: What percentage of adults and adolescents with asthma should use regular 
maintenance ICS (with or without LABA), and what percentage need only as-needed 
treatment?  

A: Within Level 2 the two options (daily maintenance ICS plus as-needed SABA, or as-needed 
low-dose budesonide–formoterol) are equal and either might be suitable, depending on individual 
factors like patient preference, ability to use the inhaler correctly, and adherence. It is not possible 
to estimate the proportion of patients suited to either option. 

When comparing Level 1 (as-needed SABA alone) with Level 2, we know that SABA-only 
regimens are suitable for only a very small proportion of adults and adolescents with asthma.  
However, It is not possible to provide an accurate estimate of actual medicine use due to the large 
number of people who use salbutamol purchased over the counter and rely on it their only 
treatment. Many of these people have not had a recent assessment of their asthma. 
 
Q: In Australia, what is the estimated proportion of adults and adolescents with a diagnosis 
of asthma who currently rely on a reliever alone? 

A: A large population study found that about 40% of Australian adults with asthma had used only a 
reliever in the past 12 months.20 
 
Q: What is the evidence for twice-daily dosing of maintenance ICS-containing therapy? 

A: The recommended frequency of use varies for different ICS and LABAs, depending on the 
evidence about safety and efficacy. Of the ICS available in Australia, beclometasone, budesonide 
and ciclesonide are approved for either once or twice-daily use, fluticasone propionate is approved 
only for twice daily use, and fluticasone furoate is approved only for once-daily use.  
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Of the LABAs in ICS–LABA combinations, vilanterol is approved for once daily use. The duration 
of bronchodilator effect of salmeterol is approximately 12–15 hours, so it is usually prescribed for 
twice-daily use. The safety and efficacy of formoterol has been established for once-daily, twice-
daily, and as-needed use up to a maximum total of 72 mcg in a day. 
 
Q: Why complicate once-daily ICS by prescribing twice-daily options? Ciclesonide is 
licensed for once-daily use, but others could be used once daily instead of the standard 
recommendation of twice daily. 

A: Beclometasone, budesonide, ciclesonide and fluticasone furoate can all be prescribed for once 
daily use.  
 
Q: What about prescribing a once-daily ICS as maintenance treatment, with as-needed ICS–
formoterol as the reliever? That would simplify the message to patients and achieve the 
benefits of ICS treatment. 

A: It would be interesting to do a clinical trial to evaluate a strategy like that, but we can’t 
recommend that within current approved indications or on current evidence. Even if clinical trial 
data were available, there would be particular concerns about implementing this in real-world 
settings, because of the risk that the patient would mix up the inhalers and have the ICS-only 
inhaler in their pocket or bag for as-needed use. Prescribing of multiple inhalers also increases the 
risk of incorrect inhaler technique. 
 
Q: Is ICS–formoterol maintenance-and-reliever therapy (MART) still useful or appropriate? 

A: Yes, MART options are included at Levels 3 and 4 of the handbook treatment levels for adults 
and adolescents. There are now two options for MART: budesonide–formoterol (adults and 
adolescents 12 years and over) and beclometasone–formoterol (adults 18 years and over). At this 
time (September 2020), beclometasone–formoterol is not reimbursed by PBS. 
 
Q: What are maximum ICS–LABA doses within maintenance-and-reliever therapy (MART) 
regimens? 

A: The TGA-approved product information specified maximum doses for each of the inhalers 
approved for MART: 

• budesonide 200 microg–formoterol 6 microg via DPI: No more than 6 inhalations should 
be taken on any single occasion. A total daily dose of up to 12 inhalations can be used 
temporarily.1, 2 

• budesonide 100 microg–formoterol 3 microg via pMDI: No more than 12 inhalations 
should be taken on any single occasion. A total daily dose of up to 24 inhalations can be 
used temporarily.3 

• beclometasone 10 microg–formoterol 6 microg via pMDI: Patients should not take more 
than 6 inhalations on any single occasion. Maximum daily dose is 8 inhalations.21 This 
limit is based on the data available from clinical trials. 

Q: What is the role of sodium cromoglycate in asthma management? 

A: Cromones (sodium cromoglycate and nedocromil) have a limited role in asthma management 
in children aged 6 years and over. In preschool-aged children, they can be considered for those 
unable to tolerate montelukast or where a nonsteroidal treatment option is preferred. For children 



 9 

aged 1–2 years, sodium cromoglycate can be considered. For children 2 years and older, sodium 
cromoglycate or nedocromil can be considered. 

Cromones are rarely prescribed to manage asthma in adults and adolescents. Cromones are 
markedly less effective than inhaled corticosteroid in reducing the risk of severe flare-ups, and are 
less effective than inhaled corticosteroids for controlling asthma symptoms and improving lung 
function. They were occasionally considered for people who could not tolerate, or chose not to 
use, inhaled corticosteroids, but with newer ICS that have minimal effects on voice (e.g. 
ciclesonide), and with the new as-needed regimen available in Level 2, this should rarely be an 
issue. People with symptoms limited to exercise-induced bronchoconstriction may be considered 
for cromone therapy, but there is no evidence about long-term safety in terms of risk of severe 
flare-ups. Cromones must be taken multiple times per day, and the device requires meticulous 
daily washing to avoid immediate clogging.  

Refer to the Australian asthma handbook for more information on other regular treatments in 
children aged 1–5 years and other preventers for adults. 
 
Q: What is suitable preventer for children aged 2–5 years? 

A: Preventer options in this age group include low-dose corticosteroids (beclometasone 
dipropionate for children aged 5 years and over, budesonide, fluticasone furoate for children aged 
5 years and over, fluticasone propionate for children aged 1 year and over) and montelukast 
(children aged 2 years and over). Parents/carers should be advised about potential adverse 
behavioural and/or neuropsychiatric effects of montelukast. Fixed-dose combination therapies 
(e.g. fluticasone plus salmeterol) are not recommended in children younger than 4 years. 

The Australian asthma handbook makes recommendations on the indications and choices for 
preventer treatment in preschool-aged children. 

 
Short-acting beta2 agonist (SABA) relievers 

Q: What is overuse of SABA and what is the evidence for adverse effects of overuse of 
SABA? 
 
A: Over-use of SABA is generally classified as use of more than 11–12 puffs a week, which 
corresponds to 3 or more canisters per year. 

High use of SABA is associated with increased risk of severe exacerbations and asthma-related 
death.22-24 Dispensing of three of more canisters per year (equivalent to using an average of 11–
12 puffs of SABA reliever per week) doubles the risk of an emergency department visit for 
asthma;23 six or more canisters per year (3.3 puffs per day) increases the risk of asthma death, 
adjusted for treatment step.24 

A long-term study found that SABA-only therapy was associated with increased decline in lung 
function, in patients who have had a severe flare-up. Patients not taking ICS who experience a 
severe exacerbation had a greater long-term decline in lung function than those who had already 
started ICS.25 

The frequency of use of SABA that is associated with adverse effects much higher than the 
frequency of use at which benefit from inhaled corticosteroids (ICS) is obtained. Among patients 
using as-needed SABA only to manage asthma, those who have symptoms or use their SABA 



 10 

reliever on 2 or more days per month have been shown to benefit from regular ICS-containing 
preventer (either low-dose daily maintenance ICS or as-needed low-dose budesonide–formoterol), 
with a reduction in risk of severe flare-ups by half to two-thirds compared with SABA-only 
treatment.6, 10 The criterion of 2 or more days per month is arbitrary, and there have been no 
studies in patients with less frequent symptoms or SABA use. 
 
Q: Once a SABA has been initially activated, does this shorten its expiry date as indicated 
on the device? 

A: No, provided that the device is stored correctly (i.e. below 30⁰ C and with the cap in place). 
 

Regulatory issues 

Q: Will the ‘over the counter’ availability of short-acting beta2 agonists be reviewed, given 
the known risks? 

A: This has been discussed by asthma stakeholders several times over the past 20 years.  

At the time of publishing (September 2020) no official proposal for a change in scheduling has 
been announced by the Therapeutic Goods Administration (TGA). However, TGA announced in 
March 2020 that the Pharmacy Guild of Australia and the Pharmaceutical  Society of Australia, in 
consultation with the Department of Health, now require community pharmacists to enforce new 
limits on dispensing and sales of prescription and over-the-counter (Schedule 3) medicines, to 
ensure that appropriate advice is offered to people requesting these agents. Pharmacists 
dispensing salbutamol inhalers will be required to confirm that supply is appropriate by 
confirmation of the patient's diagnosis, label the product indicating to whom it has been dispensed, 
and record the supply. Only one salbutamol product should be supplied per customer. 
 
Q: Are there moves to change the budesonide–formoterol inhalers from Pharmaceutical 
Benefits Scheme (PBS) Authority to a general listing? 

A: At the time of publishing (September 2020), such a proposal has not been announced by the 
PBS. Pharmaceutical Benefits Advisory Committee (PBAC) documents, including meeting 
agendas and outcomes, are available from the PBS website. 
 

Exercise-induced bronchoconstriction 

Q: If a patient needs to use salbutamol before exercise 2–3 times a week to prevent exercise-
induced bronchoconstriction, does that mean their asthma is not well controlled? 

A: No, use of a short-acting beta2 agonist (SABA) before exercise 2–3 times per week does not 
necessarily mean that the patient’s asthma is not well controlled. However, inhaled corticosteroid 
(ICS)-containing treatment is extremely effective for reducing the frequency and severity of 
exercise-induced bronchoconstriction, so the benefits of such treatment should be discussed with 
the patient. Both of the Level 2 regimens (as-needed low-dose budesonide-formoterol, and 
maintenance low-dose inhaled corticosteroids plus as-needed SABA) reduce the likelihood of 
exercise-induced bronchoconstriction. 

The Australian asthma handbook recommends that maintenance low-dose ICS treatment should 
be considered if an adult experiences exercise-related symptoms on most days and is not already 
using a preventer. 
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For patients using low-dose ICS and as-needed SABA, advise them to use salbutamol 
15 minutes before exercise until the full effect of inhaled corticosteroid has been achieved (usually 
2–4 weeks, but can be up to 12 weeks). After that, if exercise-induced bronchoconstriction has 
resolved, the patient can be advised to try omitting pre-exercise salbutamol to test whether it is no 
longer needed. 

For patients with mild asthma who are prescribed as-needed low dose budesonide-formoterol, this 
medication can be used for both symptom relief and before exercise. One study reported that in 
patients exercising 3–4 times a week it had a similar benefit at 6 weeks as maintenance low-dose 
ICS.26 

For a child aged 2–14 years with exercise-related symptoms on most days who is not already 
using a regular preventer medicine, regular montelukast can be considered. If symptoms do not 
respond to montelukast, consider a low dose of inhaled corticosteroid. 

Parents/carers should be advised about potential adverse behavioural and/or neuropsychiatric 
effects of montelukast. 

For more information, refer to the Australian asthma handbook recommendations on managing 
exercise-induced bronchoconstriction in adults and in children. 
 
Q: Would you reconsider preventer dose if a patient requires salbutamol more than 2–3 
times a week due to regular exercise, but has otherwise well-controlled asthma? 

A: Either maintenance low-dose inhaled corticosteroids or as-needed low dose budesonide-
formoterol will reduce the frequency and severity of exercise-induced bronchoconstriction in 
patients who are exercising regularly.26 

Also take a very thorough history to confirm the person has asthma, because inducible laryngeal 
obstruction can also cause symptoms that mimic exercise-induced bronchoconstriction. 

The Australian asthma handbook has more information on managing exercise-induced 
bronchoconstriction, including in athletes. 
 
Q: If a child continues to experience exercise-induced symptoms despite low-dose ICS and 
pre-exercise salbutamol, should another treatment be added on? For example, a child who 
cannot finish a rugby game without taking another 2 puffs of salbutamol. 

A: First, always check that the symptoms are due to asthma and that their inhaler technique and 
adherence are good. Other causes of shortness of breath with exercise include poor fitness and 
exercise induced laryngeal obstruction. 

If asthma, consider stepping up treatment, e.g. increasing the dose of ICS, adding montelukast 
(PBS-subsidised for children up to 14 years), or switching to an ICS–long-acting beta2 agonist 
(LABA) combination. Consider specialist referral. 

Parents/carers should be advised about potential adverse behavioural and/or neuropsychiatric 
effects of montelukast. 

The Australian asthma handbook has more information on a stepped approach to adjusting 
asthma medication in children. 
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Management of worsening asthma and flare-ups 
 
Q: What dose of short-acting beta2 agonist (SABA) should be given in flare-up? How much 
and how often? 

A: The amount depends on the context (e.g. worsening asthma or severe acute asthma). 

Each patient’s written asthma action plan should include instructions that if they experience a 
flare-up (e.g. worsening symptoms over hours or days, or needing reliever again within a few 
hours), they should increase their reliever use to control symptoms. Reliever could be either a 
SABA (salbutamol or terbutaline) or inhaled corticosteroids (ICS)–formoterol, depending on their 
treatment regimen. For salbutamol 100 microg/actuation, the usual dose is 2 puffs as needed – 
repeated if symptoms do not resolve within a few minutes, and repeated four-hourly if required.  

For an acute asthma episode managed in the community, the usual doses for adults and children 
are 4 puffs of salbutamol 100 microg/actuation (1 puff at a time in a spacer, if available, with 4 
breaths after each puff). Repeat after 4 minutes if symptoms have not resolved. If still not 
resolved, an ambulance should be called (for a severe attack, 6–8 puffs can be given every 4 
minutes until the person is transferred to an emergency department.) 

Refer to National Asthma Council Australia’s first aid charts for information on advice for the public 
on managing an acute asthma episode in the community. 

For an acute asthma episode managed in clinical settings, the usual doses for adults and children 
aged 6 years and over are: 

• Mild/moderate: salbutamol 4–12 puffs (100 microg/actuation) via pMDI and spacer, 1 puff 
at a time with 4 breaths between puffs 

• Severe: salbutamol 12 puffs (100 microg/actuation) via pMDI and spacer, 1 puff at a time 
with 4 breaths between puffs (plus ipratropium, and plus oxygen if needed) 

• Life-threatening: salbutamol 2 x 5 mg nebules via continuous nebulisation driven by 
oxygen (plus ipratropium) 

For an acute asthma episode managed in clinical settings, the usual salbutamol doses for children 
aged 1–5 years are: 

• Mild/moderate: 2–6 puffs (100 microg/actuation) via pMDI and spacer, 1 puff at a time with 
4 breaths between puffs 

• Severe: 6 puffs (plus ipratropium, and plus oxygen if needed) 

• Life-threatening acute asthma: 2 x 2.5 mg nebules via continuous nebulisation driven by 
oxygen (plus ipratropium). 

Refer to the Australian asthma handbook for information on the management of acute asthma in 
clinical settings including emergency departments.  
 
 
 
 
 



 13 

Q: My question is regarding asthma action plans. When stepping up therapy with 
worsening asthma, should we also step up the number of puffs of SABA? The action plan 
shown in the webinar only showed 1–2 puffs prn at each level. 

A: In the self-management of worsening asthma symptoms, SABA relievers should still be taken 
only as needed, not regularly. Another dose is taken after a few minutes if symptoms do not 
resolve. 
 
Q: When managing worsening asthma, are practitioners preferring to quadruple the dose of 
ICS dose or move straight to a course of oral prednisolone? 

A: There is recent evidence, not widely known, supporting large ICS dose increases in adults at 
the onset of a flare-up, because it has emerged over recent years. Recommendations differ 
between adults and children. 

See Australian asthma handbook recommendations on managing flare-ups in adults, managing 
flare-ups in children aged 1–5 years, and managing flare-ups in children aged 6 years and over. 

Adults: A large pragmatic study in adults found that increasing the ICS dose to four times the 
person’s usual dose during worsening asthma can prevent severe exacerbations.27 It is worth 
trying this strategy to prevent a severe flare-up that requires oral corticosteroids because 
prednisolone courses are associated with increased cumulative lifetime risk of osteoporosis, 
cardiovascular and cerebrovascular disease, pneumonia, cataracts and other adverse outcomes.28 

Children: The Australian asthma handbook recommends against initiating or increasing ICS 
treatment in preschool children during a flare-up. For children aged 6 years and over, it 
recommends continuing ICS during flare-ups but does not recommend large increases in dose, 
unlike for adults. 

In children taking regular inhaled corticosteroid-containing preventers, there is conflicting evidence 
for whether, and by how much, the dose should be increased when symptoms worsen or at the 
onset of an acute flare-up. Overall, current evidence does not support increasing the dose of 
inhaled corticosteroid as part of a self-initiated action plan to manage flare-ups in children younger 
than 12 years.29 

There is some evidence that high doses of inhaled steroids used pre-emptively might be effective 
in preventing severe acute asthma in children aged under 5 years, based on studies in children 
not taking regular inhaled corticosteroids.30 However, very high pre-emptive doses affect children’s 
growth31 and are not recommended. 

Recent randomised controlled trials reported a lack of effect with a range of dose increases: 

• A five-fold increase in the inhaled corticosteroid dose at early signs of worsening asthma 
did not reduce the rate of severe acute asthma in children aged 5–11 years with well-
controlled asthma while taking maintenance inhaled corticosteroid treatment (with high 
adherence).32 This strategy was associated with a small reduction in linear growth.32 

• Dose increases of four or eight times usual inhaled corticosteroid maintenance dose at the 
onset of an acute flare-up in children aged 2–17 years did not reduce requirement for oral 
corticosteroids, compared with doubling the dose.33 

A Cochrane systematic review 29 in children and adults reported that increasing the inhaled 
corticosteroid dose did not prevent severe flare-ups, regardless of how soon the increase was 
initiated after the onset of symptoms or the magnitude of the dose increase (doubling versus 
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quadrupling). The results did not differ between children under 15 years and adults or older 
adolescents.29 However, there were too few studies in children to make firm conclusions. 
 
Q: If oral prednisolone is needed to manage a flare-up, what is the recommended dose? 

A: For adults, the recommended daily dose is oral prednisolone 37.5–50 mg for 5–10 days. 
Prednisolone is taken in the morning to reduce sleep disturbance. 

For children, the recommended dose is e.g. 1 mg/kg prednisolone (maximum 50 mg) each 
morning for 3 days. For children aged 1–5 years, systemic corticosteroids should be considered 
only for children with acute asthma/wheezing that is associated with increased work of breathing 
and is severe enough to require hospital admission. 

The evidence for oral and parenteral corticosteroids in children and adults with acute asthma is 
summarised in the Australian asthma handbook. 
 
Q: If an asthma exacerbation is triggered by a respiratory infection, is it still appropriate to 
give systemic corticosteroids, which suppress the inflammatory immune response? 

A: Most exacerbations of asthma will be due to viral infections. In the context of acute asthma, the 
recommended prednisolone doses are well tolerated. Antibiotics are not generally indicated. 

See also the recommendations for managing asthma during the COVID-19 pandemic. 

Q: How many courses of prednisolone in a year should trigger specialist referral for a 
patient with asthma? 

A: If a patient is already using Level 3 or 4 treatment (with good adherence and correct inhaler 
technique), even two severe flare-ups that require systemic corticosteroid treatment suggests that 
they may be a candidate for biological treatment (monoclonal antibody therapy). Early referral to a 
specialist should be considered to avoid prednisolone courses, which are associated with 
increased cumulative lifetime risk of osteoporosis, cardiovascular and cerebrovascular disease, 
pneumonia, cataracts and other adverse outcomes.28 
 
Q: In view of the upcoming thunderstorm asthma season, is there anything you could 
recommend larger organisations could have in their first aid kit in an emergency for people 
who may not know that they have asthma, and experience breathlessness in a 
thunderstorm asthma event? 

A: First aid management of asthma has not changed; short-acting beta2 agonist relievers like 
salbutamol, delivered via a pressurised metered-dose inhaler and spacer, remain the mainstay of  
asthma first aid. Patients with mild asthma who are prescribed as-needed budesonide-formoterol 
can continue to use this as their reliever during the thunderstorm asthma season. 

 
Managing asthma during the COVID-19 (SARS-CoV-2) pandemic 

Q: What is your advice about spirometry in the general practice setting in the context of the 
COVID-19 pandemic, with regard to risk of aerosolisation of virus by asymptomatic individuals? 

A: Aerosol-generating tests and treatments are causing concern during the COVID-19 pandemic. 
The respiratory plume of exhaled particles contains virus for several hours and surfaces may 
retain viruses for several days. 



 15 

Recommendations about spirometry depend on the region or state. In areas where community 
transmission is occurring, lung function testing should only be performed where deemed clinically 
essential by a respiratory physician. In all areas, neither spirometry nor peak expiratory flow 
should be performed on patients who have symptoms consistent with COVID-19, are febrile, have 
symptoms of a viral illness, or who have an escalating acute respiratory condition. Only 
spirometers with inline filters should be used, and personal protective equipment should be used 
following local guidelines. 

Before lung function testing, patients should be asked screening questions to assess their risk of 
having COVID-19, including any new acute respiratory symptoms such as fever, cough, runny 
nose, sore throat, and loss of sense of smell or taste. 

When performing spirometry or peak flow measurement, follow strict infection control measures: 

• The patient’s temperature should be checked before performing spirometry. 

• Wash hands before and after each test. 

• Use personal protective equipment, including gloves, gown and surgical mask. 

• Use a spirometer that enables the attachment of a single-use inline bacterial/viral filter to 
the mouthpiece for each test. 

• Perform spirometry in only one designated area within the practice, with minimal furniture 
that can easily be cleaned and disinfected, and with no other people present. 

• Disinfect all surfaces of the spirometer and surrounds between patients. 

• For pre- and post-bronchodilator testing, use the patient’s own reliever inhaler or a single-
use inhaler. 

Australian asthma handbook now includes information on managing asthma during the COVID-19 
(SARS-CoV-2) pandemic. 

You can keep up to date with recommendations from the Thoracic Society of Australia and New 
Zealand on their website. At the time of this webinar, the latest advice on lung function testing 
during the COVID pandemic was the 10 August update. 
 
Q. Is there any update on post-COVID asthma management? 

A: No, there is no specific advice for managing asthma in a patient who has recovered from 
COVID-19. However, preliminary reports from other countries with high infection rates do not 
suggest that infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is 
associated with increased risk of hospitalisation or severe disease among people with asthma.34 

Patients with asthma should continue taking their inhaled corticosteroids (ICS) and other 
treatments. Systemic corticosteroids should still be used when indicated to manage severe flare-
ups or acute asthma. 

Australian asthma handbook now includes information on managing asthma during the COVID-19 
(SARS-CoV-2) pandemic. 
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Q: Does home-based pulmonary rehabilitation have a role in the management of asthma 
and COPD during the COVID-19 pandemic? 

A: If this service is available for people and they can afford it, it is a great option. 

The Australian asthma handbook advises that pulmonary rehabilitation should be considered for 
patients with asthma–COPD overlap. 
 

Asthma in pregnancy 

Q: Is there anything new for asthma management in pregnancy? 

A: Not in this update. It remains important to maintain good asthma control and to minimise the 
risk of severe flare-ups throughout pregnancy. You can find information on pregnancy and asthma 
in the handbook. 

Asthma cycle of care 
 
Q: The asthma cycle of care Medicare item numbers still exist, yet Service Incentive 
Payments (SIP) are gone. Is there any reason to bill these numbers now? 

A: Financially, no. The Service Incentive Payment has been ceased, so the cycle of care item 
numbers are no longer relevant. However, some practices still use the requirements of the cycle of 
care as a way of completing recommended reviews. 
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