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The environmental impact of inhalers used for asthma 
treatment
In September 2024, the National Sustainable Asthma Care Roadmap was published, summarising 
the feedback from meetings with more than 50 key stakeholder organisations across Australia.1 The 
roadmap has two key objectives: to improve the quality of Asthma care in Australia, whilst reducing 
the environmental impact of asthma inhalers, and was born out of the Australian Government’s 2023  
National Health and Climate Strategy, which prioritised the reduction of greenhouse gas (GHG) 
emissions from the health system.1, 2

Of the therapies used for the treatment of asthma and chronic obstructive pulmonary disease 
(COPD), the greatest GHG emissions and largest carbon footprint result from the use of pressurised 
metered-dose inhalers (pMDIs).3, 4 From 1987, the Montreal Protocol required the global phasing 
out of chlorofluorocarbons (CFCs), common propellants which cause damage to the ozone layer and 
contribute to the greenhouse effect.1, 5 However, the use of CFCs continued in pMDIs until at least 
the mid-1990s, when alternative propellants such as hydrofluorocarbons (HFCs)/hydrofluoroalkanes 
(HFAs) were introduced.1, 5-7 Moreover, HFCs/HFAs are still potent GHGs, and their use are also to be 
phased out as part of the Kigali Amendment to the Montreal Protocol.3, 7

Dry powder inhalers (DPIs) do not utilise propellants, instead harnessing patient inspiration to 
aerosolise the dry power contents and distribute it within the lungs.8, 9 DPIs have a lower carbon 
footprint than currently available pMDIs.3, 10

Consideration of the environmental impact of asthma management is important, and in its 2023 
guideline updates, the Global Initiative for Asthma (GINA) highlight how environmental considerations 
can be applied to the choice of inhaler used whilst prioritising an effective medication for asthma 
control and a device that a patient can use easily and appropriately.11 With respect to device use, the 
National Asthma Council of Australia emphasise the importance of promoting and regularly checking 
patients’ inhaler technique, and providing re-training as needed.12, 13 Community pharmacists also play 
an important role in assessing and training patients on correct inhalation technique.13

In Australia, around 25 million inhalers are estimated to be dispensed each year, of which 80% 
are pMDIs, equating to between 560,000–665,000 annual tonnes of CO2 emissions (CO2e).1  
As put forth by the National Sustainable Asthma Care Roadmap, there is convincing evidence that 
transitioning anti-inflammatory asthma therapy from devices with a higher carbon footprint to those 
with a lower carbon footprint (such as DPIs), could not only reduce the environmental impact of 
asthma management, but also improve patient-centred asthma outcomes.1 Person-centred care that  
optimises asthma outcomes can ultimately reduce the frequency of severe exacerbations, which in 
turn would be expected to reduce the overall use of pMDIs containing short-acting beta agonists, 
which have a high global warming potential.1, 6, 14

Focus on Easyhaler®

Although the focus of this review is on asthma, both Bufomix Easyhaler and Salflumix Easyhaler are 
registered and PBS-listed for certain patients with COPD. For full details, please refer to the PBS 
website and the relevant Prescribing Information for each product.

Available in two strengths of each formulation
Two different preparations using the Easyhaler device were approved in Australia in late-2022, each 
with two available strengths: 

•	 Bufomix Easyhaler® (Product Information) contains budesonide/formoterol fumarate dihydrate 
in metered doses of 200μg/6μg or 400μg/12μg, and 

•	 Salflumix Easyhaler® (Product Information) contains fluticasone propionate/salmeterol 
xinafoate in metered doses of 250μg/50μg or 500μg/50μg.15, 16
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This review summarises the essential features of the Easyhaler, a carbon neutral, dry powder 
inhaler that offers an effective, sustainable and easy-to-use alternative to pressurised metered-
dose inhalers. The Easyhaler device was registered in Australia in 2022 and is indicated for certain 
patients with asthma or chronic obstructive pulmonary disease. This review will focus on its role in 
asthma management as an environmentally conscious treatment option.
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A rationally designed, carbon neutral DPI inhaler
The Easyhaler device was developed by Orion Pharma and first licensed in European 
countries in the mid-1990s.18 Its design was intended to incorporate characteristics of 
an ‘ideal inhaler’, using criteria such as compatibility with the inhaled product, safety and 
efficacy, user-friendly inhalation technique, and good patient acceptability.18

It was also designed to overcome challenges with earlier DPI formations, which include 
variations in emitted doses (dose accuracy), as well as technical challenges with inhalation 
technique (such as the force of inhalation required), and the optimal deposition of particles 
into the lungs.9, 18-21

The mechanism of the Easyhaler device is shown in Figure 1. below.9, 18 

Indications in asthma
Bufomix Easyhaler is indicated in adults and adolescents (aged  
≥12 years) for the treatment of asthma to achieve overall asthma 
control, including the relief of symptoms and the reduction of the risk 
of exacerbations.16 Thus, Bufomix Easyhaler is licenced for use as a 
maintenance and reliever therapy (MART).16

Salflumix Easyhaler is indicated in adults and adolescents (aged 
≥12 years) for the regular treatment of asthma where the use of a 
combination product is appropriate, such as patients on effective 
maintenance doses of long-acting beta-2 agonists plus inhaled 
corticosteroids, or patients who are symptomatic on current inhaled 
corticosteroid therapy.15

Dosage and administration
Bufomix Easyhaler 200/6 can be used as a MART, whereby patients 
take a daily dose as a preventative, with additional anti-inflammatory 
reliever doses used as needed.16 The recommended maintenance dose 
is two inhalations per day, given as either one inhalation in the morning 
and evening, or as two inhalations in either the morning or evening.16 
Some patients may require two inhalations twice daily.

The recommended dose of fluticasone propionate/salmeterol as a 
maintenance therapy in asthma is 100μg/50μg to 500μg/50μg twice 
daily.15 In patients who require the lower dose of 100μg/50μg, an 
alternative product will be required.15 In patients requiring a higher dose, 
the recommended dose of Salflumix Easyhaler 250/50 or 500/50 is 
one inhalation, twice daily. Salflumix Easyhaler is not for the relief of 
acute asthma symptoms, and patients should be advised to have their 
regular reliever medication available at all times.15

Please refer to the full Bufomix and Salflumix Easyhaler Product 
Information for detailed information on dosage and administration.15, 16

PBS listed in 2024
Bufomix Easyhaler 200/6 is PBS-listed for use as a MART in patients 
with asthma, and the use of this combination therapy (formoterol plus 
a low-dose inhaled corticosteroid) is the preferred treatment in the  
GINA 2023 guidelines.11, 17 

Bufomix Easyhaler 400/12, and Salflumix Easyhaler 250/50 and 
500/50 are also PBS-listed for patients with asthma that is inadequately 
controlled with oral or inhaled corticosteroids.17

The combination of the long-acting beta agonist salmeterol plus a  
low-dose inhaled corticosteroid as contained in the Salflumix Easyhaler 
is also included in the GINA guidelines as an alternative approach to 
MART, in which patients can also add an as-needed, short-acting beta 
agonist as a reliever.11, 15

Please refer to the PBS website for full details of listings for Bufomix 
Easyhaler and Salflumix Easyhaler.17

Since 2019, Orion Pharma has conducted comprehensive lifecycle assessments (LCAs) 
of the Easyhaler devices in collaboration with the independent not-for-profit organisation 
Carbon Footprint Ltd, which has led to Easyhaler being certified as a Carbon Neutral 
Product.4, 22-24 The LCAs are conducted in accordance with ISO standard 14040:2006, 
which provide guidelines for conducting and reporting these types of analyses; they 
encompass a 'cradle to grave' analysis of the environmental impacts of a product over its 
entire life, starting with raw materials and finishing with disposal (Figure 2).22, 23 Three 
LCAs have been performed to date, including 2019, 2021 and 2023.22

Expert comment
Adverse asthma outcomes such as unscheduled healthcare use 
and emergency admissions continue to be a significant burden on 
individuals and the healthcare system in many areas of Australia. 
These largely avoidable episodes lead to physical and psychological 
harm directly, and also from the use of oral corticosteroids. 
A key contributor to this situation is the ongoing over-use of  
short-acting beta-agonist drugs, often without preventative inhaled 
corticosteroids. For most people with asthma, moving to a MART 
approach offers improved control and lower risk of exacerbations 
without an unreasonable medication burden. This evidence comes 
from randomised controlled trials, but also observations such as 
greater uptake of MART being temporally associated with improved 
population outcomes in other countries. A further device option 
to follow the GINA preferred management track for people with 
asthma aged 12 or over, and the minority better suited to regular  
higher-dose therapy, is therefore very welcome. 
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Figure 1. The Easyhaler device. Vertical shaking of the device fills the dosing cup (1), and clicking 
down on the metering cylinder spring rotates the dosing cup, exposing the dry powder into the 
inhalation channel (2). The patient inhales through the device, which draws in air through a small 
vent (3). This generates high resistance and creates turbulent airflow (4), which facilitates maximum 
de-aggregation/separation of the drug particles from the lactose carrier particles (5). The air channel 
within the mouthpiece ensures the accurate dose is emitted and optimises deposition of the drug 
into the lung tissues.9, 18, 19

Figure 2. The LCA of the Easyhaler device.22
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Another study compared the accuracy and consistency of the dose 
delivery of three different salbutamol-containing DPI devices, including 
Easyhaler, Turbuhaler and Diskus.*26 Researchers assessed the 
dose delivery from each device at equivalent flow rates (30, 40 and  
60  L/min for the Easyhaler, 30 and 60  L/min for the Turbuhaler, and 
30, 60 and 90 L/min for the Diskus).26 They also analysed the particle 
size characteristics of the delivered doses, specifically the fine particle 
dose (FPD)/fine particle fraction (FPF) and mass median aerodynamic 
diameter (MMAD).26 An FPD of less than 5μm is considered to be the best 
approximation of the dose of an inhaled product which will reach the lung 
tissue and was expressed in relation to the labelled dose to determine the 
FPF; the MMAD describes the frequency and range of particle size which 
can be used to determine consistency, and was set at <10μm.26

Overall, the delivered drug doses were significantly less variable with  
Easyhaler than with Turbuhaler or Diskus (P<0.001 for all).26 The FPF 
values were comparable for the three inhalers at flow rates equivalent 
to a 4kPa pressure drop.26 At the lowest flow rate (30 L/min), the FPF 
values were 15.6%, 11.5% and 14.5% for the Easyhaler, Turbuhaler 
and Diskus, respectively.26 At the 30 and 60 L/min flow rates, Easyhaler 
produced lower MMAD values than either other device, with peak values 
of 2–3μm.26

Lastly, it is important to understand whether a DPI inhaler can reliably 
deliver consistent dosing throughout its lifespan and under differing 
environmental conditions.27 In their in vitro study, Turpeinen et al. sought 
to characterise the performance the Salflumix Easyhaler under conditions 
that are likely to mimic real-life use in patients, such as after being 
dropped, exposed to vibration or moisture, or being freeze-thawed, and to 
determine this across the lifespan from dose 1 through 60.27 When looking 
at the parameters of delivered dose and FPD, the Salflumix Easyhaler was 
negligibly impacted by any of the simulated conditions of real-life use, and 
continued to deliver accurate and consistent doses across its lifespan.27 
*	The Budesonide Easyhaler product is not registered in Australia, and the Diskus device is 
available as Accuhaler

Consistent with its rational design, the key features of the Easyhaler device include 
accurate and consistent drug dosing and delivery, ease of use and inhalation technique, 
patient preference and satisfaction, and clinical efficacy. These topics will be discussed 
further here.

Accurate and consistent drug delivery
As mentioned above, achieving accurate and consistent delivery of drugs into the lungs 
with DPIs has been a historical challenge.21 Studies of Easyhaler have demonstrated that 
optimal drug delivery can be achieved at low inhalation/peak inspiratory flow rates that 
are achievable in most individuals with asthma or COPD, and that it has significantly 
less variable dose delivery than the Turbuhaler or Diskus DPI inhalers, while maintaining 
accurate delivery performance across doses 1–60 of its lifespan.19, 25-27

Optimal drug delivery at PIF ≥30 L/min
As described in Figure 1, the Easyhaler generates high resistance and creates turbulent 
airflow by allowing air in through a small vent; as such, the inspiratory flow through 
the inhaler is related more to the resistance generated by the device, and less reliant 
on the patients’ airway resistance.18, 28 Optimal drug delivery with the Easyhaler has 
been demonstrated for peak inspiratory flow (PIF) levels of ≥30 L/min in patients with 
asthma or COPD, which most adolescents, adults and elderly patients are capable of 
generating.19, 28-30

Consistently delivers accurate doses
In a simulated real-life conditions study, the dose consistency of Bufomix Easyhaler was 
compared with the Turbuhaler DPI inhaler at three different flow rates (10th, 50th and 
90th percentiles) of the labelled doses delivered to patients by each device.25 Overall, the 
Easyhaler device had significantly lower dose variability than the Turbuhaler, which was 
true for all three flow rates tested (P≤0.004 for all; Figure 3).25

*	Salbutamol, formoterol, budesonide and beclomethasone Easyhaler products are not registered in Australia

Expert comment
Climate change poses a significant and increasing challenge for people with 
respiratory diseases such as asthma. It is unsustainable for asthma treatment to 
be based around deploying billions of limited use plastic devices that contain potent 
greenhouse gases. As pMDIs have a carbon footprint approximately 100-fold greater 
than dry powder devices, the increased use of DPIs is a core component of published 
overall strategies to make asthma care more sustainable. The recent efforts of 
several companies to reduce the environmental impact of their manufacturing and 
distribution processes is to be commended, and that Easyhaler is recognised as a 
carbon neutral product is a major achievement. 

Inhaler technique errors are common and confer an increased risk of poor asthma 
control. A simple inhaler design therefore increases the number of people that can 
successfully use an appropriately prescribed DPI and may facilitate a reduction in the 
number of pMDIs prescribed. 

Expert comment
Medicine concordance is a major issue across all chronic diseases. 
However, for asthma and COPD there is the additional hurdle of 
appropriate inhalation of therapeutics before they reach their target 
organ. Breathing in too fast or too slowly are common technique 
errors that compromise drug delivery from inhalers. An ideal inhaler 
would deliver a consistent dose of smaller particle drug across a wide 
range of inspiratory flows. It is positive to see the drug delivery from 
an Easyhaler is relatively robust and has limited variability across 
inspiratory flow rates. Furthermore, for an inhaler that may be used as 
a reliever and thus carried daily, if is reassuring if they are known to be 
resistant to everyday knocks.
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Figure 3. Comparison of dose delivery of budesonide (a) and formoterol (b) with 
the Bufomix Easyhaler (left) or Symbicort Turbuhaler (right) at a delivered dose 
of 160μg/4.5μg (equivalent to a 200μg/6μg metered dose) over three flow rates 
(10th, 50th and 90th percentiles)25

In 2023, the average carbon footprint of an Easyhaler device was 0.547 kg CO2e  
(Table 1).22,23 Of note, there was a 6% reduction in the carbon footprint of the Easyhaler 
from 2021 to 2023, and an 11% reduction from 2019 to 2023.22 The largest reductions 
in carbon emissions from the Easyhaler lifecycle from 2021 to 2023 were related to 
manufacturing, including the formulation of the active pharmaceutical ingredient and 
carrier, and the inhaler assembly and packaging, with a 53% decrease in carbon 
footprint.22 A large part of this decrease is attributable to an organisation-wide shift to 
renewable and carbon-free sources of energy.22,23

Table 1. Carbon footprint and emission change between the assessments for Easyhaler 
product portfolio*22

Life cycle emissions per one Easyhaler (gCO2e) Change in emissions (%)

2019 2021 2023  
(per actuation) 2019–21 2021–23 2019–23

Salbutamol 664.06 619.14 586.81 (2.93) – 6.8 – 5.2 – 11.6

Formoterol 573.69 543.65 511.32 (4.26) – 5.2 – 5.9 – 10.9

Budesonide NA 649.82 616.95 (3.08) NA – 5.1 NA

Beclomethasone NA 610.09 577.73 (2.89) NA – 5.3 NA

Budesonide-formoterol 514.49 484.47 452.17 (3.77) – 5.8 – 6.7 – 12.1

Salmeterol-fluticasone 
propionate 601.75 571.85 539.81 (9.00) – 5.0 – 5.6 – 10.3
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Clinical efficacy
In an open-label, non-randomised, non-interventional study, Tamási et al. sought 
to evaluate the effectiveness of Bufomix Easyhaler in patients with asthma or 
COPD in real-world clinical practice.31 Of the 1,498 patients included in the study 
621 had asthma, 778 had COPD and 99 had asthma-COPD overlap (ACO); 70% 
were switched from another inhaler, and 30% were newly diagnosed patients who 
were initiating their first inhaler therapy.31 Patients were treated for 12 weeks, 
with a dosage regimen according to their diagnosis and the approved product 
information.31

The primary endpoint included changes in patient-reported outcome (PRO) 
measures at 12 weeks, including the Asthma Control Test (ACT), the mini-Asthma 
Quality of Life Questionnaire (mini AQLQ), the COPD Assessment Test (CAT), and 
the modified Medical Research Council dyspnoea scale (mMRC).31

After 12 weeks, patients experienced significant improvements from baseline 
in PRO measures of disease control and health-related quality of life (P≤0.002 
for all).31 In patients with asthma, the mean ACT score increased from 14.2 at 
baseline (with a score ≤19 indicating poorly controlled asthma) to 21.0 at week 12 
(P<0.001).31 This was a 6.8-point increase, more than double the 3-point change 
which is considered the minimal clinically important difference (MCID).31, 32 Similar 
results were seen in patients with COPD, with a mean increase in ACT score from 
13.6 at baseline to 18.7 at week 12 (+5.1; P<0.001).31

Vinge et al. conducted a prospective, open-label, non-interventional study to 
assess the effects of switching patients with asthma or COPD to the Salflumix 
Easyhaler in routine clinical practice.33 This study included 211 patients, 
most of whom had asthma (n=160); patients had to have been using a  
salmeterol/fluticasone propionate combination inhaler for ≥3 months prior to the 
study, and have already been selected for switching to the Salflumix Easyhaler.33 
Patients were treated for 12 weeks, with a dosage regimen according to the local 
product registration and routine practice.33 The primary endpoint was the change 
in ACT at 12 weeks.33 

After 12 weeks, the mean ACT score increased significantly from baseline in 
patients with asthma (20.2 vs 18.6; P<0.0001). The mean change was 1.6, 
which did not meet the 3-point MCID, although more than 1 in 3 patients (36%) 
did experience a ≥3-point change in ACT score.33The results of this study support 
the efficacy of Salflumix Easyhaler in providing similar or better disease control 
compared with other salmeterol/fluticasone propionate combination inhalers in 
routine clinical practice.33

Expert comment
The aforementioned studies and those published on the delivery of other 
medicines through the Easyhaler device provide confidence that drug delivery 
is clinically comparable, and in some cases superior, to that from other devices. 
As ever, small differences between the effectiveness of drugs in the same 
class or between devices pale compared to the difference between those 
taking their treatment and those that do not. Having a further device available 
for effective medicines improves the chances clinicians may match individuals 
to a suitable device and give a better chance of long-term regular use.

Expert comment
The majority of people with chronic diseases wish to take their preventative 
therapy with the minimum of fuss, and to get on with their day. People tend 
to favour devices that require fewer steps in their use, with more complexity 
increasing the risk of error and dissatisfaction. DPIs are preferred by many 
individuals as they remove the need to time an inhalation around the actuation 
(or use a spacer). It is therefore not a surprise that Easyhalers are one of the 
devices usually well-liked by people with chronic airways disease. Importantly, 
an inhaler that is easier to use is also easier for healthcare professionals to 
teach to use, freeing up limited consultation time for other important aspects 
of management.

Ease of use
In the switch study by Vinge et al, ease of use was the most common 
reason cited for switching patients to the Salflumix Easyhaler from another  
salmeterol/fluticasone propionate inhaler (46%).33 When analysed further, the 
physician and nurse perceptions on the ease of use of the Easyhaler indicated 
that teaching the use of the device was ‘very easy’ in 2 out of 3 patients, and that 
in 4 out of 5 patients, this training required less than 5 minutes of their time.33 
Instructional resources available in Australia are mentioned in more detail in the 
Promoting the safe use of the Easyhaler section. From the patient perspective,  
9 in 10 were considered to have achieved ‘good’ or ‘very good’ integration of 
using their Easyhaler in everyday life, and 8 in 10 patients reported no difficulties 
in handling the device and intended to continue using the Easyhaler.33

In a large open-label, non-randomised, non-interventional study, the real-world 
effectiveness of Bufomix Easyhaler was studied in 2,200 patients with asthma.34 
As part of this study, the ease of use of the Easyhaler was assessed across 
different characteristics at enrolment and at two subsequent study visits using 
a 6-point Likert scale.34 By the end of the study, >98% of patients stated it was 
‘very easy’ or ‘quite easy’ to learn how to use the inhaler, and prepare it for use.34 
Around 97% of patients also described it was ‘very easy’ or ‘quite easy’ for the 
level of inhalation required for use, to keep the inhaler clean and ready for use, 
for integrating it into activities of daily living such as sports, and to transport it 
with them.34 

Patient preferences
Data from quantitative and qualitative studies highlight the clear link between 
patient preferences for medications and the optimal management of asthma.35-39 
In addition, data from the Asthma Satisfaction, CONtrol and Adherence 
(ASCONA) study, conducted in 778 patients across 59 hospitals in Spain found 
that, regardless of the medication used, high patient satisfaction with their inhaler 
device lead to improvements in treatment adherence and overall asthma control.39 

Patient preference data support the use of the Easyhaler device as an inhaler 
with high rates of patient satisfaction, including results from a sub-analysis of the  
real-world clinical practice study by Tamási et al., as well as the Dry Powder 
Inhaler PREFerence versus Easyhaler in Referred asthmatic patients (DPI 
PREFER) study.9, 40, 41

As described in the Clinical efficacy section, 1,498 patients with asthma, COPD 
or ACO were switched to the Bufomix Easyhaler from another inhaler (70%), or 
initiated on it as their first therapy; 398 patients with asthma and 563 patients 
with COPD were included in the post-hoc sub-analysis.31,40 Of those switching 
from another inhaler, this was most commonly from an MDI, Turbuhaler or Diskus 
device in patients with asthma, or Respimat, Turbuhaler, an MDI, Breezhaler 
or Diskus device in patients with COPD.40 After 12 weeks, patient satisfaction 
was significantly higher with Bufomix Easyhaler than with their most common 
previously used inhalers (P<0.0001 for all).40 Researchers acknowledged 
that there was a potential bias with rates of satisfaction due to patients likely 
switching therapy for reasons related to their inhaler device rather than poor 
asthma control.40

In the DPI PREFER study, 502 patients who had been receiving treatment with a 
DPI inhaler (containing combination long-acting beta agonist/corticosteroid) for 
≥3 months prior to the study who were switched to an Easyhaler device.41 The 
primary objective was to assess patient satisfaction and preferences.41 Overall, 
38% of patients preferred the Easyhaler device, compared with their previous DPI 
inhaler, and 46% of patients had similar preference for the Easyhaler and their 
previous DPI.41 A small proportion of patients – 15% – preferred their previous 
device to the Easyhaler.41 
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Expert concluding comment
Clinicians are becoming increasingly aware of the global warming potential of inhaler 
propellants, and the need to target pMDI therapy to those who specifically need those 
devices until new propellants are rolled out in years to come. It is highly likely therefore 
we will see an increase in the proportion of inhaled medicines delivered by DPIs.  
The introduction of Easyhaler-delivered medicines for asthma therefore provides a 
welcome addition to the clinician’s toolbox in both general practitioners' and specialist 
airways disease clinics. Common, effective medicines can be delivered via a simple 
device that is relatively more robust to variation in usage technique than others and 
resists everyday insults. 

Promoting the safe use of the Easyhaler®

Poor inhaler technique is associated with poor asthma control, and all patients require 
training to demonstrate the correct inhaler technique.12 As mentioned earlier, nurses and 
physicians participating in a switch study found that it was very easy to teach the majority 
of patients to use the Easyhaler device, and this generally required less than 5 minutes of 
instruction.33

The Asthma Australia organisation provides useful and practical information on the 
Easyhaler device, from how to look after it, monitoring how many doses remain, as well 
as crucial information on the correct technique for using the Easyhaler to avoid inadvertent 
errors with the device.42

Please refer to the Asthma Australia website for further information, which includes an 
instructional video (https://asthma.org.au/devices-techniques/easyhaler/).
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