
A ustralia has one of the highest prevalences of asthma in 
the world, with one in nine Australians affected. It 
significantly affects quality of life, and people with 
asthma are less likely to report excellent health and more 

likely to report fair or poor health than people without asthma.1 
Poorly controlled asthma is an ongoing challenge that is linked to 
an increased risk of exacerbations, a progressive decline in lung 
function and increased mortality. Although hospitalisations for 
asthma in Australia have plateaued over the past decade, about 80% 
of asthma hospitalisations are preventable.2 In 2020, there were 
417 asthma-related deaths in Australia; more than 60% of people 
dying were aged 75 years or older, and 75% were aged 65 years 
or older.3 

Despite the widespread use of asthma control guidelines and a 
growing number of available inhaler devices and active ingredients 
for controlling symptoms, many people with asthma have inade-
quately controlled disease and experience frequent exacerbations. 
Data from an Australian web-based survey showed poor symptom 
control in 45% of people aged 16 years or older, with 29% requiring 
urgent health care for their asthma in the previous 12 months.4 More 
than a quarter of participants described having uncontrolled symp-
toms and using no preventer medicine or using it only infrequently. 
Suboptimal adherence to preventer medication and poor inhaler 
technique both contribute to poorly controlled asthma.

This article provides an overview of inhaler therapy for asthma 
control, including the types of inhaler devices available in Australia 
and advice on their appropriate selection and correct technique 
for use.
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Inhaler therapy is effective for controlling asthma and 
reducing risk of exacerbations, hospitalisation  
and poor health outcomes, but appropriate selection 
of an inhaler device and correct technique in its use 
are essential. It is important to prescribe an inhaler 
device that a patient can and will use effectively  
and to provide patient education about asthma 
control, including inhaler device training and regular 
assessment of technique and adherence.

Key points
• Despite the availability of effective therapy for controlling

asthma symptoms, many people have poorly controlled
asthma.

• Australian guidelines recommend a stepped approach
to asthma control, starting with low-dose inhaled
corticosteroids or as-needed low-dose budesonide–
formoterol.

• Assessment of a patient’s inspiratory flow pattern,
coordination and comorbidities can guide selection of
an inhaler device.

• Adherence to inhaler therapy and inhaler device technique
should be assessed regularly and before changing a
patient’s therapy.

• Simplifying inhaler regimens by prescribing the same type
of inhaler for concomitant inhaled medications can reduce
errors in inhaler technique.

• Collaborative multidisciplinary models in primary care
can help optimise health outcomes for people living with
asthma.
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Asthma control
Inhaler therapy with bronchodilators (reliev-
ers) and corticosteroids (preventers) is the 
primary means of asthma treatment for 
adults, adolescents and children (Table 1). 
The goal of achieving overall asthma control 
involves two key approaches (Figure 1):
• controlling current symptoms 

(i.e. minimising use of reliever 
medication and maximising lung 
function)

• reducing future risk (i.e. stabilising 
disease, preventing exacerbations and 
preserving lung function over time). 
These two approaches are interdependent; 

if current control can be achieved, future risk 
can be reduced. Table 2 defines levels of asthma 
symptom control in adults and adolescents, 
regardless of treatment regimen.5

Short-term relievers
Although short-acting beta-2 agonists 
(SABAs) provide quick relief from asthma 
symptoms, they have no anti-inflammatory 
effects and therefore do not treat the under-
lying cause of airway constriction. Conse-
quently, use of SABAs alone does not prevent 
severe exacerbations. 

Moreover, regular or frequent use of 
SABAs has been shown to increase the risk 
of near-fatal and fatal asthma exacerba-
tions.6 Patients who are dispensed three or 
more SABA canisters in a year, regardless 
of whether they are receiving inhaled 
corticosteroid (ICS) treatment, have a 
greater risk of severe exacerbations.6 Epi-
sodes of high reliever use, defined as more 
than six inhalations on at least one day, also 
predict an increased risk of exacerbations.7 
Over-reliance on SABAs and underuse of 
ICSs are both associated with an increase 
in mortality.8,9 The risk of asthma-related 
death is markedly increased among patients 
dispensed 12 or more SABA canisters in 
a year.10 

Many patients overestimate their level of 
asthma control, which can lead to excessive 
SABA use and delayed presentation to their 
GP.11 Patients often erroneously perceive 
response to a SABA as control of their 
asthma. Educating patients on what consti-
tutes good asthma control (Table 2) can 

support better self-management and raise 
awareness of the problems with over-reliance 
on SABAs. 

Long-term control
Recent changes to international and Aus-
tralian guidelines, prompted by concerns 

Table 1. PBS listed pharmacological treatments for asthma

Inhaler device type

Medication Pressurised 
metered-dose 
inhaler (pMDI)

Breath-
actuated 
pMDI (BAI)

Dry powder 
inhaler 
(DPI)

Soft mist 
inhaler 
(SMI)

Short-acting beta-2 agonist

Salbutamol pMDI Autohaler

Short-acting muscarinic antagonist

Ipratropium pMDI

Long-acting muscarinic antagonist (LAMA)

Tiotropium Respimat

Long-acting beta-2 agonist (LABA)

Formoterol Turbuhaler
Aerolizer

Salmeterol Accuhaler

Inhaled corticosteroid (ICS)

Beclometasone pMDI Autohaler

Budesonide Turbuhaler

Ciclesonide pMDI

Fluticasone propionate pMDI Accuhaler

Fluticasone furoate Ellipta

ICS/LABA

Fluticasone propionate/
salmeterol

pMDI Accuhaler

Budesonide/formoterol pMDI Turbuhaler
Spiromax

Beclometasone/formoterol pMDI

Fluticasone furoate/vilanterol Ellipta

Fluticasone propionate/
formoterol

pMDI

Mometasone/indacaterol Breezhaler

ICS/LABA/LAMA

Mometasone/indacaterol/
glycopyrronium

Breezhaler

Beclometasone/formoterol/
glycopyrronium   

 pMDI
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about the risks and consequences of the 
longstanding approach of starting asthma 
treatment with a SABA alone, have been 
described as the most fundamental change 
in asthma management in 30 years.12

The Australian Asthma Handbook recom-
mends a stepped approach to asthma man-
agement for patients of all ages (Figure 2).5 
Every step of medication escalation requires 
assessment of the patient’s adherence and 
inhaler device technique. 

For adults and adolescents, ICSs should 
be prescribed for patients who report any of 
the following:
• asthma symptoms twice or more

during the past month
• waking because of asthma symptoms

once or more during the past month
• an asthma flare-up that required oral

corticosteroids within the previous 
12 months

• history of artificial ventilation or 
admission to an intensive care unit 
because of acute asthma.5

Most adults and adolescents with a con-
firmed and fully investigated diagnosis of 

asthma should start either a regular daily 
maintenance low-dose ICS (Table 3) or 
as-needed low-dose budesonide–formoterol.5 
Patients should be reviewed after four to 
eight weeks to assess their response.5 If 
necessary, patients can then be stepped up 
to regular daily low-dose ICS/long-acting 
beta-2 agonist (LABA) therapy, with the 
view to stepping down once good asthma 
control is achieved.5 

Maintenance and reliever therapy has the 
advantage of using one device. Only a few 
patients with asthma will require regular 
daily medium- to high-dose ICS/LABA ther-
apy.5 Long-acting muscarinic antagonists 
(LAMAs) are indicated as an add-on treat-
ment for patients with severe asthma taking 
an ICS-containing preventer.5 

Oral corticosteroids
Oral corticosteroids, such as prednisone or 
prednisolone, are often used to treat acute 
asthma exacerbations and sometimes for 
longer-term control. Maintenance treatment 
with oral corticosteroids should be avoided, 
if possible.5 

The risk of long-term toxicity from oral 
corticosteroids increases with cumulative 
doses exceeding 1000 mg.13 This is equivalent 
to four or five short courses of prednisolone 
or prednisone. Recent analysis of PBS dis-
pensing data showed that a quarter of 
asthma patients using ICSs were dispensed 
oral corticosteroids at cumulative doses 
associated with toxicity.14 Dispensing of 
diabetes and osteoporosis medications was 
more common among these patients, 
demonstrating an association with known 
adverse effects of oral corticosteroids.14 In 
addition, among patients dispensed 1000 mg 
or more of prednisolone or prednisone and 
using high-dose ICS preventers, adherence 
to preventer therapy was inadequate in more 
than half.14

Figure 2. Stepped approach to asthma 
management for patients of all ages.

Step down once good asthma 
control achieved

Confirm asthma diagnosis

Abbreviations: ICS = inhaled corticosteroid;  

LABA = long-acting beta-2 agonist.

Step up to regular daily low-dose 
ICS/LABA if needed based on 

response at 4 to 8 weeks

Start with regular daily maintenance 
low-dose ICS or as-needed low-dose 

budesonide–formoterol

Figure 1. Goals of asthma management. 

Minimise use of SABA reliever 
medication and maximise 

lung function 

Stabilise disease, prevent 
exacerbations, reduce loss of 

lung function

Table 2. Definition of asthma control in adults and adolescents

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

Abbreviation: SABA = short-acting beta-2 agonist.

Reduce 
future risk

Control  
current symptoms

Abbreviation: SABA = short-acting beta-2 agonist.
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Other treatments
Other medicines used in the treatment of 
asthma include montelukast, cromones and 
macrolide antibiotics.5 In patients with 
severe asthma, the use of biologic therapy 
(omalizumab, benralizumab, dupilumab 
or mepolizumab) can reduce the need for 
oral corticosteroid bursts and maintenance 
therapy, minimising the cumulative toxicity 
of oral corticosteroids.15,16 Mepolizumab, 
benralizumab and dupilumab have been 
shown to reduce maintenance oral cortico
steroid dosing by 50 to 75%, with about 50% 
of patients able to discontinue oral corti-
costeroids.17-19 Monoclonal antibody ther-
apies are subsidised by the PBS only when 
prescribed by specialists, so early referral 
is recommended for patients with severe 
allergic or eosinophilic asthma that is not 
controlled by high-dose ICS/LABA 
therapy.5

Inhaler technique
Up to 94% of patients do not use their inhaler 
devices correctly, resulting in inadequate 
dosing, suboptimal disease control, worsen-
ing of quality of life and increased hospital 
admissions and mortality.20 Australian data 
suggest that only 10% of people with asthma 
can competently use their inhalers.21,22 Older 
age, cognitive impairment, multiple different 
devices and lack of training are all risk factors 
for poor inhaler use and adherence.23 Alarm-
ingly, many health professionals, including 
physicians, pharmacists and respiratory 
nurses, also have high rates of error in inhaler 
technique.24-26 

Checking and correcting inhaler technique 
at every opportunity is essential for effective 
asthma management (Box).5,27 Adherence to 
inhaler therapy and inhaler device technique 
should be assessed before any dose increase 
or change in therapy.5 Repeated instruction 
in inhaler technique can improve adherence 
to therapy and asthma outcomes.5,28,29

Right device, right patient 
With several different types of inhaler 
devices available, choosing the right device 
for each patient is crucial to ensuring correct 
technique and improving the likelihood of 
good adherence to therapy.30 Inhaler devices 

vary widely by technique, patient suitability 
and patient preference.30 No one device is 
considered the easiest to use or preferred 
for daily use, highlighting that the choice 
of inhaler must be considered individu-
ally.31 It is important to prescribe an inhaler 
device that the patient can and will use 
effectively.

Device-specific factors
Inhaler devices can be grouped into:
• pressurised metered-dose inhalers 

(pMDIs)
• breath-actuated pMDIs (BAIs)
• dry powder inhalers (DPIs)
• soft mist inhalers (SMIs).

Lung deposition of the active ingredient
depends on the type of device, aerosol 
formulation and the patient’s inhalation 
technique. The internal device resistance, 
aerosol duration, particle size and aerosol 
velocity all need to be considered in the 
choice of inhaler device.32 The delivery sys-
tem of an inhaler generates an aerosol cloud 
containing particles that can penetrate the 
respiratory tract and small airways. 

Particle size is important, as particles too 
small may be exhaled, while those that are 
too large experience inertial impaction in 
the oropharynx and large airways.33 Inhaled 
medicines with a small particle size (beclo-
metasone, ciclesonide) may achieve a greater 
proportion of medicine deposited in the 
lungs.5 

Aerosol particle spray velocity also influ-
ences the degree of lung deposition and 
impaction in the oropharynx. For example, 
the slower plume velocity, high fine-particle 
fraction and longer spray duration of SMIs 
results in higher lung deposition than with 
pMDIs.34

Patient-specific factors
Determining a patient’s inspiratory flow rate 
can help with choosing an inhaler device, 
as the inspiratory flow rate varies between 
devices.35 pMDIs and SMIs require the least 
inspiratory effort, whereas DPIs rely on a 
patient’s ability to produce sufficient airflow 
to cause deagglomeration of the active 
ingredient from the excipient powder. The 
inspiratory flow rate for pMDIs, BAIs and 
SMIs should be slow, steady and deep over 
three to five seconds for adults and two to 
three seconds for children to minimise 
deposition in the upper airways and enhance 
delivery to the lungs.36 On the other hand, 
DPIs require a quick and deep inhalation.36 
A faster inspiratory flow rate will produce 
significantly greater lung deposition than 

FEATURE  INHALER THERAPY FOR ASTHMA CONTINUED

Table 3. Inhaled corticosteroid dose levels in adults

Total daily dose (micrograms)

Inhaled corticosteroid Low dose Medium dose High dose

Beclometasone dipropionate 100 to 200 250 to 400 >400

Budesonide 200 to 400 500 to 800 >800

Ciclesonide 80 to 160 240 to 320 >320

Fluticasone furoate 50 100 200

Fluticasone propionate 100 to 200 250 to 500 >500

Mometasone furoate in combination with 
indacaterol

62.5 127.5 260

Mometasone furoate in combination with 
indacaterol and glycopyrronium

– 68 136

Checking and correcting  
inhaler technique 

at every opportunity is essential 
 for effective  

asthma management
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a slower inspiratory flow rate.36 Assessing 
whether a patient is more likely to master 
the fast, sharp inhalation required by DPIs 
or the slow, even inhalation required by 
pMDIs and SMIs can therefore guide device 
selection (Figure 3).37 

Patient satisfaction with and preference 
for a particular inhaler device may lead to 
improved adherence and better asthma 
outcomes.38 Older patients, especially those 
with cognitive decline, may find more 
complex manoeuvres challenging. Phys-
ical issues, including weakness, impaired 
dexterity, declining vision, poor hearing 
and low inspiratory rate, may affect a 
patient’s ability to use a device. Comorbid-
ities, such as obesity or respiratory muscle 
weakness and ageing, can negatively affect 
inspiratory flow rate and may cause the 
patient to have difficulty using a particular 
device. Health literacy or language barriers 
can also influence device use by inhibiting 
a patient’s ability to understand inhaler 
instructions.39

Some patient-related questions to consider 
when selecting an inhaler device are:
• Do they have sufficient hand–breath

co-ordination?
• Are they able to form a good seal over

the mouthpiece? 
• Are they able to open, manipulate and

prime the device? 
• Are they able to inhale at the correct

speed?

Inhaler simplification
One of the challenges for patients in using 
multiple inhaler devices is remembering 
and mastering the different steps for each 
inhaler type. Patients prescribed one or 
more inhaler devices requiring a similar 
inhalation technique show better outcomes 
than those prescribed multiple devices 
requiring different techniques.40 

Simplifying a patient’s inhaler regimen 
by prescribing the same type of inhaler for 
concomitant inhaled medications can 
minimise device misuse, leading to improved 

clinical outcomes and reduced health care 
use.41 Consistent use of the same type of 
device may be associated with better tech-
nique, adherence and persistence. Once a 
patient is familiar with one type of inhaler, 
it is preferable to prescribe the same type of 
inhaler if therapy is stepped up. Switching 
to new devices requires training at the 
prescribing and dispensing stages.36

Prescribing multiple-inhaler triple 
therapy (ICS/LABA/LAMA) for patients 
with asthma is associated with a substantial 
disease and health care burden and higher 
exacerbation rates.42 The growing availa-
bility of dual- and triple-combination 
inhalers in a single device allows simpli-
fication of inhaler regimens. 

Multidisciplinary approach
It has been shown that a shared-care 
approach and comprehensive patient 
education, including inhaler device train-
ing, can improve clinical outcomes.43 
Pharmacists conducting medication 

Figure 3. Inhaler selection decision aid. 
© MGP Ltd 2020, adapted with permission. Available at guidelines.co.uk/respiratory/inhaler-choice-guideline/455503.article.

Teach inhaler technique
If the patient is proficient: use your own placebo inhaler to train and provide patients with links to videos
If the patient is not proficient: use videos to train and refer to proficient healthcare professional
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Ask the patient to breathe out comfortably and lift their chin up before trying each of the following inhalation manoeuvres:

SLOW and STEADY – can the patient take a slow, steady breath in over 3 to 5 seconds?
QUICK and DEEP – can the patient take a quick deep breath in over 2 to 3 seconds?

If unsure after observing the patient, consider the 
use of training devices to assess inspiratory ability

Can perform 
QUICK and DEEP

Can perform 
SLOW and STEADY

Consider a pMDI, SMI or BAI Consider a DPI

Abbreviations: BAI = breath-actuated pressurised metered-dose inhaler; DPI = dry powder inhaler; pMDI = pressurised metered-dose inhaler; SMI = soft mist inhaler.
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reviews can address patient beliefs, attitudes 
and preferences about inhaler use, as well 
as checking the patient’s inhaler device 
technique. The integration of pharmacists 
into general practices, working in colla
boration with GPs, can improve asthma 
outcomes for patients.44 A pilot study in a 
general practice in Canberra showed that 
it is feasible, acceptable and potentially 
beneficial to have a general practice 
pharmacist involved in asthma manage-
ment.45 The most common activities under-
taken by the general practice pharmacist 
were asthma control assessment, recom-
mendations to adjust medication or device, 
counselling on correct device use, asthma 
action plan development and trigger 
avoidance.45

Conclusion
Optimal management of asthma requires 
a stepped approach to pharmacotherapy, 
with regular assessment of adherence to 
therapy and inhaler device technique. 

Different inhaler devices require different 
techniques. Several device-specific and 
patient-specific factors influence whether a 
patient is capable of carrying out each step 
of the inhaler technique correctly. Ensuring 
that patients are comfortable with their 
inhaler device can improve adherence to 
treatment, leading to better control of their 
asthma.� RMT
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Seven steps to correct inhaler 
technique*

1.	 Prepare the inhaler device, check dose
counter (where present), shake inhaler
if applicable

2. Prepare or load the dose

3. Breathe out, fully and gently, away from
the mouthpiece

4. Place inhaler mouthpiece in the mouth,
tilt the chin up and seal the lips around
the mouthpiece

5.	 Breathe in:

• pMDI, SMI and BAI: slow and steady

• DPI: quick and deep

6. Remove inhaler from the mouth and
hold the breath for up to 10 seconds

7.	 Close inhaler/replace cap and wait for a
few seconds, then repeat as necessary

Abbreviations: BAI = breath-actuated pressurised 

metered-dose inhaler; DPI = dry powder inhaler; 

pMDI = pressurised metered-dose inhaler;  

SMI = soft mist inhaler.

* Adapted from UK Inhaler Group, 2019.27
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