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Background
An estimated 73 million inhalers are dispensed in the
UK annually,1 most of which are at least in part made
up of plastic. Both the production and disposal of
plastic has detrimental impacts on human and
environmental welfare.2 This article aims to highlight
these harms and inform readers of a positive change
to their prescribing they can easily make to reduce
plastic wastage in their practice.

Production of plastic causes release of greenhouse
gases that contribute to global warming, which
already constitutes a threat to human life in the form
of droughts, flooding, and hurricanes. As per the
Climate Change Act 2008 the United Kingdom is
committed to reducing carbon emissions by 80% by
2050.3 The NHS constitutes about 3% of total UK
emissions4 and has also made commitments to tackle
the climate health emergency in the form of the
greener NHS campaign (2020)5 and part of the NHS
Long Term Plan.6

On the other side of their lifespan, disposal of
inhalers is also an environmental and health issue.

Unfortunately there are currently no nationwide
recycling schemes for inhalers and plastics are either
burned, buried or make their way into the sea. Those
returned to pharmacies for safe disposal have
propellant greenhouse gases removed by thermal
treatment however they are then incinerated.
Burning plastic releases greenhouse gases as well
as carcinogenic gases which enter waterways and
food chains.2 In landfills, plastics take decades to
hundreds of years to breakdown, releasing toxic
chemicals and greenhouse gases as they do so. Tiny
pieces of plastic resulting from breakdown of larger
plastics are called Microplastics. These often end up
in the sea and can be ingested by marine life such as
fish and shellfish and then through the food chain are
consumed by humans, the effects of which are yet to
be fully discovered.7

Certain inhalers consist of re-usable plastic devices
with monthly cartridges- such inhalers include
Spiriva® Respimat® (tiotropium), Spiolto® Respimat®
and Yanimo® Respimat® (both tiotropium/olodaterol
combinations) and Striverdi® Respimat® (olodaterol).
Re-use of the devices reduces plastic production and
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waste however they are often mistakenly prescribed
and dispensed on a monthly basis. Spiriva® Respimat®,
Spiolto® Respimat®, Yanimo® Respimat® and Striverdi®
devices need to be re-issued every 6-9 months8-11 and
Spiriva® HandiHaler® devices every 12 months.12

A conversation about inhalers and the environment
would not be complete without a mention of the
variation in carbon footprint according to type of
device, indeed metered dose inhalers have
estimated carbon footprints of 500g CO2eq per dose,
compared to 20g in dry powder inhalers.8 Metered
dose inhalers (which include breath actuated
metered dose inhalers and pressurised metered
dose inhalers) contain propellant whereas dry
powder and soft mist inhalers do not. Propellant
contains hydrofluorocarbons which contribute to
global warming, being more potent greenhouse
gases than carbon dioxide. There are some factors
which would make the use of dry powder and soft
mist inhalers inappropriate, for example in children
and those with poor respiratory effort, but where
this is not the case these lower carbon footprint
inhalers should be considered6 and we suggest they
should be the default option. 

Whilst there is an argument to be had regarding
promoting Spiriva Respimat® as a first line option
for anti-muscarinics (as is the case for the Greater
Manchester Medicines Management Group respiratory
formulary13), choice of inhalers is more subjective to
patients’ needs, wishes and dexterity so therefore
formulary hierarchy does not tend to be reflected in
prescribing choices.

In the most recent Drug Tariff14 the price for
Respimat® cartridges is a flat price regardless of
whether or not it comes with the device meaning
there is not a cost motivation for this quality-
improvement project. However, a requirement of

the 20/21 Primary Care Networks (PCN) network
contract direct enhanced service15 is to look at the
environmental impact of inhaler usage. A specific
indicator displayed in the public domain on
openprescribing.net16 shows MDIs prescribed as a
proportion of all inhalers in BNF Chapter 3, excluding
salbutamol, for each PCN in the country and each
practice also. This can serve as an objective measure
of a positive environmental impact which pharmacy
professionals can contribute to with their patient
consultations and quality improvement projects.

Clinicians may find the patient decision aid for
inhalers for asthma produced by The National
Institute for Health and Care Excellence (NICE) a
useful resource.17 Environmental factors in terms of
the carbon footprint of the inhaler and whether it
can be recycled are listed but it does not take into
account whether an inhaler has replaceable
components. It is also important to note that soft
mist inhalers were excluded from the tool as there
is only one medicine available for treatment of asthma
in this kind of device. Unfortunately NICE have not yet
produced a patient decision aid for inhalers for
chronic obstructive pulmonary disease and there is
no set date for consultation, development nor
proposal according to their website. Incorporating a
link to the current asthma inhaler patient decision
aid into templates for structured medication reviews
and asthma reviews would go some way to
empowering patients to make more ethically-
conscious decisions for their asthma therapy.

Method
We used an EMIS population reporting search as
shown below (Figure 1) to identify patients currently
prescribed either Spiriva® Respimat® (tiotropium),
Spiolto® Respimat®, Yanimo® Respimat® (tiotropium/
olodaterol) and Striverdi® Respimat® (olodaterol). We

Figure 1: EMIS population reporting search 



Journal of Medicines Optimisation •  Volume 7 •  Issue 1 •  March 2021 5

chose Respimat® devices as we wanted to focus on
inhalers that were available as cartridge or capsules
separate to the device itself. We excluded the 10
microgram tiotropium inhaler from the search as
currently they are only available as a device and
capsule combination product and not separately.
There is already good awareness and use of Spiriva®
capsules and HandiHaler®. The time period of 3
months was chosen so as to include those patients
who may get up to a 3 monthly prescription.

We then manually went through each of these
patients’ records to view and amend their
prescriptions. We notified the patients of the change
either through text message or phone call depending
on patient characteristics for example age, presence
of intellectual disability, not having a mobile phone
number listed or not consenting to receiving text
messages. We also informed the 2 local pharmacies
of the changes in case patients raised queries with
them. We issued an internal communication to
clinicians at the practice to inform them of the
change and its rationale. The amended prescriptions
consisted of a device and cartridge on the acute scripts
section which would be re-issued as needed, with the
monthly cartridge on the repeat scripts section.

Results
We identified 25 patients in total, 24 of which were
prescribed Spiriva® Respimat® and 1 Spiolto®
Respimat®. This represents a reduction of 10 inhaler
devices being used and thrown away per year per
patient. Calculated as a total of 175kg CO2, this
equates to the CO2 emissions of 22,318 smartphones
being charged from zero to 100% or 434 miles driven
by an average passenger vehicle.18,19 This is based on
the estimation by Hänsel et al20 that Respimat®
devices emit 20 times less CO2 than pressurised
metered dose inhalers and that 1 dose (2 inhalations)
of a pressurised metered dose inhaler is equivalent to
500g CO2. It must be stressed that in the study by
Hänsel et al the authors declared funding by the
manufacturer of the Respimat® device.

Conclusion
There is a dire and urgent need to tackle the climate
health emergency, ranging from air pollution and
global warming to destruction of marine life and

human ingestion of micro-plastics. While this may
seem an overwhelming and daunting challenge,
reducing plastic use positively impacts all of these
issues.  There are simple steps that you can take in
your place of work today which could make a
huge difference, one of these is to act as we have
described above to reduce unnecessary inhaler
device dispensation. In a world and health economy
where environmental issues are shaping policy,
we urge those with the responsibility of making
ethical decisions regarding inhalers (CCGs, Chief
Pharmacists, PCN Clinical Directors and PCN Heads
of Pharmacy) to take stock of the environmental
impact of the inhalers used under their jurisdiction.

We anticipate that all prescribers of inhalers -
practice nurses, doctors, pharmacists as well as
community pharmacists and pharmacy technicians -
can bring patients into the discussion including
ethical considerations into their medication and that
this could fit well into chronic disease reviews and
Structured Medication Reviews.

Key points
• Reduction of unnecessary inhalers being

dispensed and prescribed is beneficial to the
environment and in turn human health.

• Inhalers with separate devices and cartridges
should be prescribed such that devices are re-used.

• Inhaler recycling schemes need to be more widely
available. Glaxo Smith Kline did have ‘Complete
the Cycle’ Scheme which was operation from 2011
to 2020.

• All inhalers should be returned to the pharmacy
for safe disposal rather than going in household
waste to avoid release of carcinogenic and
greenhouse gases.

• Dry powder and soft mist inhalers release much
less greenhouse gases than metered dose inhalers
and should be considered as part of a holistic and
ethical prescribing decision between the
prescriber and the patient.

• NICE patient decision making aids should include
a question about replaceable components, should
include soft mist inhalers as an environmentally
friendly option due to being propellant free and
having replaceable cartridges. 
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• A patient decision making aid for inhalers for
COPD would be useful.
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