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Objective:
This project aims to provide an opinion piece on choice of inhaler delivery method and the
impact of on climate change and personalised healthcare. It has the following objectives:
1. ldentify experience and preferences of patients and healthcare professionals (HCPs)
of inhaler choice/change in relation to climate change and personalized healthcare.
2. Gather expert opinion and consensus on (a) costs to environment (b) impact on
personalized healthcare.
3. An extensive literature review covering current discussion on the above topics.

This research will offer expert opinion and consensus of physicians and health care workers
on:

e (a) Costs to environment: The impact of inhaler choice and switching inhaler delivery
system on climate change, as well as short-term vs long-term solutions for reduction
of impact.

The research will also gather information from patients on:

e (b) Personal impact: The impact of changing medication that has affected their

personalized healthcare plan and inhaler use.

Rationale:

Medications for asthma and COPD are mostly administered using inhaler devices. Inhalers are
crucial to managing daily symptoms, acute emergencies and chronic disease. Most of the
current inhaler devices available provide therapy using one of three drug delivery systems:
dry powder inhalers (DPI), metered-dose inhalers (MDIs) and soft mist inhalers (SMls). DPIs
are breath-activated, where the patient requires deep and forceful inhalation, whereas MDIs
require patient coordination of inhalation and actuation of the inhaler, and SMis are
propellent free. Until the early 1990s, MDlIs contained chlorofluorocarbon (CFC) propellants.



These ozone-depleting substances® were phased out under the Montreal Protocol (1987)? in
a global effort to address climate change. To ensure a seamless transition for patients that
were already using MDls, pharmaceutical companies developed CFC-free MDIs, replacing CFC
with hydrofluoroalkane (HFA) propellants: HFA134a and HFA227ea. Although HFCs are not
ozone-depleting, they still have a high global warming potential (GWP). As such, the UNEP
Kigali Amendment to the Montreal Protocol, introduced the phase-down of HFCs as
greenhouse gases3. The European Commission has now approved two F-gas regulations, the
second one in 2015, granting an exemption for pharmaceutical use®.

Most recently, the UK government provided a recent directive of the Environmental Audit
Committee that stipulated that at least 50% of prescribed inhalers should be of low global
warming potential by 2022°. The directive has recommended that stable patients using MDIs
are switched to DPIs, due to the lower GWP of the latter®, despite the higher proportion of
patients in the UK using MDI inhalers®. There is a potentially significant impact on patient
outcomes due to switching device’, as well as an impact on the financial drive to innovate and
develop greener or lower carbon MDIs8.

Although there is currently limited discussion in the literature as to the contribution of inhaler
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choice to climate change
delivery systems and their impact on patient care is well documented. Previous publications
have considered accessibility of inhaler type to those with mobility issues or lack of
understanding of proper inhaler use'*'5; differences in efficacy between the delivery
systems'®; the impact on adherence of patients switching from one inhaler type to another!’~
1. and costs associated with each delivery method and switching inhaler type have been
discussed'?%-22, The impact of switching inhaler on tailored and personalised healthcare has
also been poorly defined, where the inability to tailor inhaler choice to patient preference?®?*
may have impact on patient understanding®>?® and technique?’, and therefore patient
outcomes?®2°,

There has been limited discussion and expert opinion on the impact of switching inhaler type
on inhaler error, adherence; and their cumulative contribution to climate change and effect
on patient outcomes. Additionally, there has been little discussion on short- and mid-term
solutions to reduce the inhaler effect on climate change, such as avoiding landfills through
increased recycling of inhalers and use of reusable inhalers3®-32; and patient education to
reduce the waste of medication through improper inhaler use, non- adherence and excessive

use33.

With public knowledge and discussion being opened up through media coverage of this
topic®*, policy change driving and affecting the development and innovation of novel



technologies®3, and the inevitable impact of climate change on exacerbation frequency in
sufferers of respiratory diseases®>, now is the ideal time to provide open up the discussion
on the consequences of inhaler choice.

This research aims to gather patient-centric expert opinion to deliver consensus on the impact
of switching inhaler type on climate change and the suggestion of green alternatives to
switching inhaler types; as well as measure the impact of switching on patients and their
personalised healthcare plan. Extra focus will be given to switching inhaler type for non-
medical reasons (i.e. based on policy change, rather than patient health requirements); and
offer perspective on driving inhaler development for carbon reduction. It will also provide an
update of the current discussion in the literature on the impact of inhaler choice to provide
support to the consensus.

Proposed methodology:
Study design
The study will be carried out in 3 parts:

1) Questionnaires will be distributed to:
a. health care professionals
b. patients
Questionnaires will be distributed electronically, and responses of the questionnaires

will be analysed to generate evidence of perspective and impact of switching inhaler.
2) A Delphi study will be developed based on the findings from the questionnaires. The
Delphi exercise will be carried out with experts to evaluate the available evidence and
reach consensus on inhaler choice and its impact on climate change and personalized
healthcare.
3) Theresults of these two processes will then be used to shape an REG consensus-based
opinion piece.

Literature review:

An extensive review of the available literature on MDI, DPI, SMI, and the effects of switching
inhaler type in relation to impact on environment and patient health care will also be carried
out to inform the design of both questionnaires and Delphi surveys.

Data collection using two questionnaires:
The first questionnaire will be distributed remotely to healthcare professionals (primary and

secondary care physicians, nurses, pharmacists and physiotherapists) recruited through the
REG extended network (comprised of REG collaborators primarily in Europe and Asia-Pacific).



The aim is to identify key needs, opinions, priorities and values in inhaler choice and
associated policy changes and the impact of switching delivery systems on patient care. The
healthcare professionals will also be asked about greener alternatives and whether they are
or will be used in practice. The scope of questions for the survey will be to gauge opinion on:

e Prioritisation of the environment over clinical need regarding policy on inhaler
devices.

e Importance of patient involvement in choosing the right inhaler.

e Concerns/complications/unintended consequences of device switching.

e Importance of device simplicity/continuity to ongoing care of disease.

e The care improvement approach to sustainability.

The second survey will be for patients using inhalers recruited through professional networks
and patient associations to participate in the electronic survey using (a) Likert-like scale to
gauge their opinion on priorities in their care, or (b) yes/no questions aiming to gather data
on their inhaler switch and its impact. Questions will focus on their difficulties of changing
inhaler and will include appropriate questions from the scope outlined above. The study will
be exploratory and will involve patients based on the following:

Patient inclusion criteria
e Clinically stable asthma or COPD diagnosis
e Prescribed inhaler medication
e Age >18 years
e Have switched inhaler type in the last 1 year

Exclusion criteria
e Unable to access questionnaire
e Unable to understand the electronic questionnaire process
e Using a non-MDI/DPI/SMI device

Data analysis:

Descriptive statistics will be used to identify the strength of opinion/knowledge of healthcare
workers and patients. Subgroup analysis will be used, as appropriate, between healthcare
worker types and differences in patient age, time since inhaler switch, demographic, number
of exacerbations, and whether the patient is diagnosed with asthma or COPD. These results
will inform the survey design for the Delphi study



Delphi exercise
For the first round of Delphi, experts will be contacted remotely using the REG extended

network for participation. Countries of participation will be defined by the authors. A survey
will be designed based on the results from the HCP/patient questionnaires and sent to
participants to identify and prioritise key issues in inhaler choice in personalised health care,
changing delivery systems and development of green alternatives. Focus will be directed to
raising key themes and questions of the impact of inhaler choice on climate change and
patient care.

The second round of the Delphi exercise will aim to reach consensus on the needs identified
in phase | Delphi and evidence provided by the survey responses. The process will gather
information from panellists in three email rounds, moving from open-ended free text
guestions, to rating of themes, to finally scoring of statements on the impact of inhaler
switching on climate change and patient outcomes. Evidence from the surveys will be
reviewed and interpreted, and priorities among the groups will be compared, identifying
common priorities and commenting on any discrepancies.

Outputs from the research:

The final output of this study will be a structured expert consensus/opinion piece which offers
a clear concise statement on the impact of inhaler choice/switch and policy on both the
environment and patient care and potential alternative solutions to balancing the needs of
the patient and the needs to reduce environmental cost in short- and mid-term vs long-term.
The consensus will include recommendations for quality improvement driving carbon
reduction and development of low carbon propellants to avoid policy-based inhaler switch as
opposed to patient needs.

Dissemination of research:

Results of this study will be submitted to present at an international respiratory congress (e.g.
the European Respiratory Society, American Thoracic Society or similar), followed by two
manuscripts (one for the patient/HCP questionnaires and one for the Delphi study) submitted
to an appropriate peer-reviewed scientific journal within 12 months of completion of each
phase of the study.

Proposed funding strategy:

The total budget will be divided equally across four involved companies (AstraZeneca,
Boehringer Ingelheim, Chiesi and Kindeva).
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