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Aims: Pressurised metered-dose inhalers (MDIs) have a much higher carbon footprint

than dry powder inhalers (DPIs). We aimed to describe variations of inhaler options

in local adult asthma prescribing guidance.

Methods: We reviewed local clinical commissioning group (CCG) adult asthma pre-

scribing guidance for primary care in England in 2019 and recorded DPI and MDI

inclusion. The relationship to prescribing data from OpenPrescribing.net was

examined.

Results: In total, 58 unique guidance documents were analysed covering 144 out of

191 CCGs in England. Only 3% of CCG guidelines expressed an overall preference

for DPIs, while 12% explicitly preferred MDIs. The inclusion of DPIs first-line was

77% for short-acting β-agonists, 78% for low-dose inhaled corticosteroid (ICS)

inhalers and 90–96% for combination long-acting β-agonist/ICS inhalers. MDIs were

included first-line in 98–100% of these classes. In 26% of CCGs, there was no first-

line DPI option for at least 1 asthma management step. Ten percent of CCGs had no

DPI included first-line for any of the 5 classes examined. Many CCGs recommended

higher carbon footprint options; Ventolin MDI (25.6%), inhalers containing

HFA227ea (57.9%) and ICS regimes recommending 2 puffs of a lower dose over

1 puff of higher dose (94.2%). MDIs were prescribed more in CCGs that

recommended them.

Conclusion: Before the COVID pandemic, there was substantial variation between

CCGs in adult asthma prescribing guidance regarding higher and lower carbon foot-

print options. There may still be scope to amend local guidance to improve clinical

and environmental outcomes. This study provides a method and baseline for further

investigation of this.
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1 | INTRODUCTION

Inhalers, which contribute 13% of the NHS's carbon footprint related

to delivery of care and 3% of the carbon footprint plus (which the

health service can influence) of the NHS in England, are an important

area for action as healthcare systems seek to de-carbonise in

response to the climate emergency.1,2 Inhalers can be divided into

high carbon footprint inhalers that contain hydrofluoroalkane propel-

lant such as pressurised metered-dose inhalers (MDIs); and low car-

bon footprint inhalers that do not, such as dry powder inhalers (DPIs)

and soft mist inhalers. In response to the Montreal Protocol, chloro-

fluorocarbon propellants were replaced with hydrofluoroalkanes

(HFAs). However, HFAs have a high global warming potential, so

MDIs have an estimated carbon footprint 9–200 times greater than

DPIs.3,4

There is significant variation between countries in the use of

MDIs. In the UK 70% of inhaler prescriptions are for MDIs, compared

to the European mean of 47.5%. Scandinavian countries prescribe

fewer than 30% MDIs.5 There is also significant variation within

England.6 In 2000 around 2/3 of inhaled corticosteroid (ICS) and 40%

of short-acting β-agonist (SABA) prescriptions for asthma in the UK

were DPIs. In the following 20 years, there has been a switch to MDIs,

and DPIs now represent <10% of ICS and SABA prescriptions.7 SABA

overuse is associated with poor asthma outcomes and in the UK

SABA use and resultant emissions are approximately treble those of

other European countries.8,9

National guidance and strategy, notably the NHS England Net

Zero National Health Service report, has shifted in recent years to

support greater use of low carbon inhalers.1 The NHS National Insti-

tute for Health and Care Excellence (NICE) include carbon footprint

information in their Inhaler Device Decision Aid.10 The 2019 British

Thoracic Society and Scottish Intercollegiate Guidelines Network

(BTS/SIGN) asthma guideline states “Choice of reliever inhaler for

stable asthma should be based on patient preference and assessment

of correct use. Many patients will not be prepared to carry a spacer.”
BTS/SIGN also recommend that “… inhalers with low global-warming

potential should be used when they are likely to be equally effective.

Where there is no alternative to MDIs, lower volume HFA134a

inhalers should be used in preference to large volume or HFA227ea

inhalers”.11 The most common examples in England of higher carbon

footprint treatment options are Ventolin MDI, a large volume

HFA134a inhaler with a carbon footprint of 28 kg per inhaler, and Flu-

tiform, which uses HFA227ea and has a carbon footprint of over

36 kg per inhaler.3,12,13

Understanding the drivers of variation in prescribing patterns

between areas may help policymakers identify the best interventions

to encourage a shift towards greater use of low carbon footprint

inhalers, where clinically appropriate. This paper seeks to describe var-

iation in prescribing guidance as a potential driver for prescribing, by

first describing the variation and then relating this to prescribing data.

Our focus was on variations that might affect the carbon footprint of

inhalers prescribed in primary care. Our data collection and analysis

were carried out prior to the COVID pandemic and local guidance

may have been updated since this time. Therefore, this work provides

a baseline and method for further investigation in the future.

At the time this work was undertaken, specific guidance on which

inhalers to prescribe in primary care were produced locally in England

by Clinical Commissioning Groups (CCGs) or Area Prescribing Com-

mittees. This guidance may have been unique to 1 CCG or shared

among many. In contrast to nationally produced guidance, these local

documents commonly named specific brands. National guidelines rec-

ommend that generic prescribing should be avoided, as patients may

inadvertently get unfamiliar devices.14

2 | METHODS

2.1 | Identification of prescribing guidance

A systematic approach was used to identify a prescribing guidance for

adult asthma for each of the 191 CCGs in England. An initial web

search (described in Appendix 1) was undertaken and then followed

by email contact with CCGs if guidance had not been found online.

This was undertaken between 09 January 2020 and 31 January 2020.

2.2 | Description of variation in guidance

Once identified, preset questions were asked of each guidance by

2 different reviewers independently. These scores were then

What is already known about this subject

• Metered-dose inhalers (MDIs) have a substantially larger

carbon footprint than dry powder inhalers due to the pro-

pellant gases used.

• There is variation among clinical commissioning groups in

the relative proportion of dry powder inhalers and MDIs

prescribed in primary care in England.

• The impact of variation in local prescribing guidelines is

not known.

What this study adds

• Local prescribing guidelines before the COVID pandemic

differed hugely in their recommendations.

• This variation may have influenced the proportion of

inhalers prescribed as MDIs.

• Local guidelines still may not be optimised for carbon

footprint or patient outcomes and this work provides a

method and baseline for further investigation of this.
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discussed and a consensus reached. We examined each guidance for

the presence of a statement of overall preference for DPI or MDI. We

split inhalers by type and dose of medicine, according to the

BTS/SIGN asthma treatment pathway, resulting in 5 distinct classes.

These were: SABA, low-dose ICS, and low-, medium- and high-dose

inhalers containing ICS and a long-acting β-agonist (ICS + LABA). For

each document, we recorded whether DPIs and/or MDIs were recom-

mended as a first-line option for each class. A device was considered

a first-line option if a prescriber following the guidance could reason-

ably prescribe that device before trialling any others in a situation

where there was clinical equipoise, by which we mean no clear patient

individual factors making MDIs or DPIs clinically inappropriate. To

illustrate this, guidance which recommended a first choice ICS which

was an MDI and presented a DPI as a second or even third choice to

be used only if MDI was not suitable was considered to not have first-

line inclusion of ICS DPI. This did not mean a DPI could never be pre-

scribed but that DPI use was not presented as a first-line option. This

contrasted with guidance which presented ICS MDI and DPI as

equally valid first-line options. We considered 4 further specific ques-

tions that considered the presence of Ventolin Evohaler and

HFA227ea MDIs, whether 2 puffs bi-daily was the recommended ICS

regimen, and device disposal.

For each question, we calculated the proportion of analysed

CCGs that fulfilled the criteria. Because we were not able to answer

every question for every CCG analysed, the denominator differed

between questions. When guidance was shared by multiple CCGs,

each 1 received identical results.

2.3 | Relationship to prescribing data

Prescribing data from primary care are England are collected and

made available by the NHS Business Services Authority. The EBM

DataLab at Oxford University, which exists to “help make complex

medical and scientific data more accessible and more impactful in the

real world”, then analyse and present the data on their OpenPrescrib-

ing platform. This platform includes an inhalers metric; the proportion

of MDIs prescribed relative to all inhaler types (excluding salbutamol)

by CCG.6 This aggregate prescribing metric could not be disaggre-

gated by age or underlying condition.

To discover how the variation we found in CCG guidance docu-

ments was associated with real-world prescribing, we related 3 of our

parameters to the OpenPrescribing metric. The 3 parameters selected

were explicit overall device preference, inclusion of low-dose ICS DPI

first-line and inclusion of low-dose ICS + LABA DPI first-line. We

considered these to be the most likely to influence overall proportion

of nonsalbutamol MDIs used. Overall device preference will affect the

prescribing of DPIs in every class of device, and given the exclusion of

salbutamol from the dataset, low-dose ICS and low-dose ICS + LABA

inhalers are likely to be the 2 largest device classes in the data. CCGs

were grouped using these parameters.

For overall device preference we grouped CCGs into 3 groups;

DPIs recommended, MDIs recommended and no recommendation.

For DPI inclusion first-line in both low-dose ICS and low-dose

ICS + LABA we grouped CCGs into 2 groups: Yes and No. For each

group within each parameter, we then examined the proportion of

nonsalbutamol inhalers prescribed as MDIs for each CCG in 2019

(from OpenPrescribing) and presented these as boxplots. For overall

device preference a Kruskal–Wallis H test with Bonferroni correction

was used. For the other parameters a Mann–Whitney U test was

used. Significance was set at P < .05.

2.4 | Data statement

Only publicly available data were used for this work. Individual guid-

ance documents can be found on CCG or prescribing group websites.

OpenPrescribing data are available at https://openprescribing.net.

The data that support the findings of this study are available from the

corresponding author upon reasonable request.

3 | RESULTS

3.1 | Prescribing guidance identified

Prescribing guidance was found for 158 of 191 CCGs in England

(83%), as summarised in Appendices 2 and 3. This excludes those that

did not provide us with their guidance, and, in 2 cases, a guidance

document, which was replaced with an updated version over the anal-

ysis period. Of these 158 CCGs, 144 used a locally produced guideline

and 14 used national guidance (NICE, BTS/SIGN). As national guide-

lines do not recommend specific devices, these CCGs were not

included in our analysis. Twenty-two of the 144 CCGs, with local

guidance, used a document unique to themselves, while the remainder

were part of a local area prescribing committee or similar which pro-

duced guidance shared across more than 1 CCG. This meant that

there were 58 unique local guidance documents to review with each

document being used by between 1 and 9 CCGs. The majority of

guidance which recorded date of creation or amendment were from

within 2 years of our study (113/130, 87%).

3.2 | Description of variation in guidance

The findings of our analysis of 144 CCGs are summarised in Tables 1

and 2. Of 144 CCG guidance documents, 3.5% (5) stated an explicit

overall preference for DPIs in contrast to 11.8% (17/144) which

explicitly preferred MDIs. The inclusion of DPIs as a first-line recom-

mended option was lower than for MDIs at all treatment steps, with

MDIs nearly universally included as first-line recommended option.

MDIs were included as first-line in 100% of guidelines for SABA and

ICS inhalers (133/133 and 144/144 respectively), whereas DPIs were

only first-line for SABAs in 77% of guidelines (103/133) and for low-

dose ICS in 78% (113/144); 74% of CCG guidelines had a DPI

included as first-line in every class in their guidance (106/144),
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compared to 98% for MDIs (141/144), and 10% of CCGs had a DPI

included as first-line for none of the classes their guidance covered

(14/144), compared to 0% for MDIs (0/144). When examining the

guidance for inclusion of high carbon footprint options we found that

26.2% (34/130) included Ventolin MDI as a named option, 58.5%

(83/142) included inhalers containing HFA227ea and 94.0%

(126/134) included the use of inhaled corticosteroid regimes recom-

mending 2 puffs of a lower dose rather than 1 puff of higher dose.

We found no mention in any document of device disposal (0/144).

3.3 | Relationship to prescribing data

Amongst CCGs where guidance made a specific overall recommenda-

tion for MDIs there was a higher median proportion of nonsalbutamol

inhaler prescriptions that were MDIs; 56% in those recommending

MDIs, 52% in CCGs with no device recommendation and 48% in

those recommending DPIs (Figure 1). We found no significant associa-

tion between having an overall DPI recommendation and proportion

of nonsalbutamol inhalers prescriptions that were MDIs, but as only

5/144 CCGs made a general recommendation for DPIs, a very large

effect size would have been required.

The inclusion of DPIs first-line in the low-dose ICS class had a sig-

nificant association with the proportion of nonsalbutamol inhalers

prescriptions which were MDIs (Figure 2). Where DPIs were included

first-line, the proportion of all nonsalbutamol inhalers prescribed that

were MDIs was 52%, compared to 55% when they were not. For low-

dose combination inhalers we found that even when DPIs are not

recommended first-line, the proportion of all nonsalbutamol inhalers

prescribed that were MDIs was similar to that of CCGs where they

are recommended (Figure 3).

4 | DISCUSSION

The inclusion of DPIs as first-line prescribing options was substantially

lower than that of MDIs in local adult asthma guidance in England.

This was true in all treatment steps but was most pronounced for ini-

tial therapy with SABA and low-dose ICS inhalers. This may help

explain why such a high proportion of these were MDIs. Clinicians

TABLE 2 Environmental

consideration of guidance
Environmental policy CCGs using policy—No. (%)

Explicit statement of preference For MDIs None stated For DPIs

17/144 (12) 122/144 (85) 5/144 (3)

Presence of Ventolin MDI 34/130 (26)

Presence of HFA 227ea MDIs 83/142 (58)

Low-dose ICS: Option of 2 puffs bi-daily 126/134 (94)

Recommendation about disposal (either returning to

pharmacy, incineration, or recycling)

0/144 (0)

Column 1 lists 5 potential features on a guidance document relating to greenhouse emissions. For each

feature column 2 states the number and percentage of CCGs that used a guidance document containing

that feature in 2019. Denominators vary as not every document contained adequate information to

answer this question. For example, some documents did not contain any mention of short-acting

β-agonist inhalers, so information on Ventolin could not be collected. The difference in denominators

between this table and Table 2 is explained in full detail in Appendix 4.

CCG, clinical commissioning group; ICS, inhaled corticosteroid; MDI, metered-dose inhaler; DPI, dry

powder inhaler.

TABLE 1 First-line inclusion of metered-dose inhalers (MDIs) and
dry powder inhalers (DPIs)

Criteria

Proportion of CCGs in
accordance with criteria for each

device type (%)

DPIs MDIs

SABA: Inclusion first-line, n (%) 103/133 (77) 133/133 (100)

Low-dose ICS: Inclusion first-line,

n (%)

113/144 (78) 144/144 (100)

Low-dose ICS + LABA: Inclusion

first-line, n (%)

130/144 (90) 143/144 (99)

Med dose ICS + LABA: Inclusion

first-line, n (%)

130/144 (90) 143/144 (99)

High-dose ICS + LABA: Inclusion

first-line, n (%)

128/133 (96) 130/133 (98)

Device included first-line for ALL

included steps in guidance, n (%)

106/144 (74) 141/144 (98)

Device included first-line in ZERO

included steps in guidance, n (%)

14/144 (10) 0/144 (0)

Column 1 (Criteria) lists the questions applied to each guidance document.

Columns 2 and 3 show the number of CCGs in accordance with each

criterion. Each question is applied to the guidance for both DPIs and

MDIs. For some of these questions, the denominator in Column 2 and 3 is

lower than 144. This is because some guidance documents did not include

advice for certain classes of device, in which case the response to the

question was left as null. Rows 6 and 7 relate to included steps in each

guidance document; this relates to the BTS/SIGN asthma treatment

guidance. Not every document contained device recommendations for

each step, so this value was calculated based only on the presence of DPIs

or MDIs on all the steps included in any particular document, NOT

necessarily all 5 steps.

CCG, clinical commissioning group; ICS, inhaled corticosteroid; LABA,

long-acting β-agonist; SABA, short-acting β-agonist.
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may, as a result of the variation described in local guidance, have been

driven towards greater MDI use and so not be optimising care to the

device that is best suited for individual patients. Increasing DPI inclu-

sion in guidance would expand the first-line device options for practi-

tioners and could improve clinical outcomes. Our findings are time-

specific with guidance collected in early 2020 prior to the COVID

pandemic in the UK. We are aware that some CCGs have updated

their guidance to address some of the issues raised above. We hope

that the findings provide a useful baseline for future further investiga-

tion and a valuable method for undertaking this.

The majority of guidance documents did not express a general

preference over device type. Among the 15% that did, 3 times more

F IGURE 1 Metered-dose inhaler (MDI) prescription proportion by statement of explicit preference for inhaler type in guidance. Point
estimate and distribution of MDI prescriptions (as a proportion of total inhaler prescribing) is shown for 3 groups of clinical commissioning groups
(CCGs); those with no recommendation in their guidance, those that explicitly recommended dry powder inhalers (DPIs) overall and those that
explicitly recommended MDIs overall. Prescription data include all indications for inhalers (including asthma and chronic obstructive pulmonary
disease) but excludes salbutamol relievers. For each group, the blue box represents the interquartile range, the black bar shows the median value
and the whiskers show 1.5� interquartile range outside of the first and third quartiles. Data points outside this range are shown as unfilled circles,
each representing 1 CCG. On pairwise comparisons with the Bonferroni correction the only significant difference is between MDIs recommended
and no recommendation (Kruskal–Wallis H = 9.02, 2), adjusted significance: P = .011). No significant difference was found between DPIs
recommended and MDIs recommended or DPIs recommended and no recommendation (adjusted significance: P = .146, P > .999)

F IGURE 2 Metered-dose inhalers (MDI) proportion by low-dose inhaled corticosteroid (ICS) device recommendation in guidance. Point
estimate and distribution MDI prescription proportion for 2 groups; clinical commissioning groups (CCGs) that did have dry powder inhalers
(DPIs) containing a low-dose ICS included first-line, and those that did not. Prescription data include all indications for inhalers (including asthma
and chronic obstructive pulmonary disease) but excludes salbutamol relievers. For each group, the blue box represents the interquartile range, the
black bar shows the median value and the whiskers show 1.5� interquartile range outside of the first and third quartiles. Data points outside this
range are shown as unfilled circles, each representing 1 CCG. The difference between the 2 groups was statistically significant (Mann–Whitney
U = 1255, P = .016).
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recommended MDIs than DPIs. In many CCGs, recommended first-

line options were limited as only 74% had DPIs included first-line for

every step, and 10% had no DPIs included first-line at all. This sug-

gests prescribers are often steered towards MDI use even in the

absence of an explicit overarching device preference.

Two aspects of the guidance documents were associated with

higher MDI use in local data. Firstly, the presence of an explicit state-

ment of overall preference recommending the use of MDIs had a sta-

tistically significant association with a higher proportion of MDI

nonsalbutamol inhalers. Whilst only a minority of CCGs had guidance

with such a statement (12%), this suggests that these documents may

have influenced local prescribing practices. Secondly, the first-line

inclusion of DPIs in the low-dose ICS class also had a statistically sig-

nificant association with the proportion of MDIs prescribed. This may

imply that the guidance relating to this class alone has a dispropor-

tionate impact on overall MDI use in England.

We were able to obtain a local guidance document for 144/191

CCGs in England (75%). The missing CCG guidance could have intro-

duced bias. However, review of the characteristics of the CCGs

(Appendix 3) suggests that we did not disproportionately omit CCGs

of any particular size or region.

The use of the OpenPrescribing dataset has several limitations.

The data are not limited by age or diagnosis, so include inhalers pre-

scribed for childhood asthma, chronic obstructive pulmonary disease

and other conditions. Prescribing in these cases will be influenced by

different guidelines. An additional limitation is that the OpenPrescrib-

ing analysis excludes salbutamol inhalers, so we could not assess the

impact of first-line inclusion of SABA DPIs. These limitations are likely

to have substantially diluted the visibility of the relationship we were

looking for between local prescribing guidance and prescribing pat-

terns. The interpretation of the analysis related to low dose ICS-LABA

inhalers may have been further complicated and weakened by the use

of this type of inhalers as maintenance and reliever therapy prescrib-

ing is likely to be influenced by guidance over many years and our

analysis only includes a cross sectional snapshot. We expect prescrib-

ing habits and responses to changes in guidance to vary between

practitioners.15 Our analysis of CCG prescribing guidance is based on

the hypothesis that local guidance is an important driver of prescribing

behaviour in primary care. While we cannot establish causation from

the comparison of our findings to prescribing data, it is consistent with

our hypothesis. Further research is required to determine the impact

of local guidance on prescribing.

Variation in guidance is 1 of many factors that may drive prescrib-

ing, including cultural beliefs of prescribers and patients, inhaler pric-

ing and wider healthcare system characteristics. More research is

needed to understand these. This work should not be considered in

isolation by those creating local prescribing guidance. More work is

needed to support local guidance authors to optimally combine fac-

tors such as clinical efficacy, financial costs, environmental factors and

patient preferences.

It is fundamental in any discussion of prescribing to consider

patient outcomes. Effective inhaled therapy in asthma depends criti-

cally on finding a device that patients are willing and able to use, and

each patient’s device should be matched to their abilities and prefer-

ences as part of a shared decision-making process.14 Despite this,

some CCGs did not recommend the DPIs as a first-line option. This

may have resulted in lower rates of DPI prescriptions, and in effect

resulted in some patients being prescribed a device which might not

have been the most clinically effective for them. SABA use is a main

driver of greenhouse gas release and high SABA use has been associ-

ated with poor asthma control.16 Getting the optimal controller device

is therefore vital and the lack of DPI option for ICS is potentially

F IGURE 3 Metered-dose inhaler (MDI) proportion by low-dose combination device recommendation in guidance. Point estimate and
distribution in MDI prescription proportion for 2 groups; clinical commissioning group (CCGs) that did have low-dose combination dry powder
inhalers (DPIs) included first-line, and those that did not. Prescription data include all indications for inhalers (including asthma and chronic
obstructive pulmonary disease) but excludes salbutamol relievers. For each group, the blue box represents the interquartile range, the black bar
shows the median value and the whiskers show 1.5� interquartile range outside of the first and third quartiles. Data points outside this range are
shown as unfilled circles, each representing 1 CCG. There was no significant difference between the 2 groups (Mann–Whitney U = 810, P = .42).
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detrimental for asthma care, as well as for its carbon footprint. Better

asthma control with reductions in SABA use and reduced greenhouse

gas release could potentially be achieved by addressing the lack of

DPI options in prescribing guidance where this remains.

In considering the clinical effectiveness of MDIs and DPIs, it is

important to recognise that the majority of MDIs are not used with

spacers even though the importance of spacers for clinical effective-

ness has long been recognised.17 BTS guidelines advise that adoles-

cents have access to DPIs because spacers are unpopular.14 Adults

may show similar preferences.

One reason often cited for avoiding DPIs is patients lacking the

inspiratory flow rate to effectively use an MDI, particularly in an exac-

erbation. This is an important concern for some patients, particularly

young children. Other factors must be considered, including patient

preference, the strength to actuate the device, the ability to coordi-

nate actuation and inhalation and to breathe in at the correct rate for

the device, ability to track number of doses remaining and willingness

to use a spacer. Where there are concerns about inspiratory flow

rates during acute severe exacerbations, rescue packs of MDI and

spacer have been suggested.18 However, a review of 23 clinical stud-

ies of SABAs delivered by DPIs concluded that they were as effective

as MDI + spacer or nebulisers.19 Randomised trials do not necessarily

predict outcomes in clinical practice, but real world studies of inhaler

switching have generally favoured DPIs over MDIs.20,21 In a recent

study where patients were offered a wide array of placebo inhalers,

most patients selected a multi-dose DPI as their preferred device.22

Not including DPIs as a first-line recommended option is therefore

likely to be detrimental.

A more fundamental question is whether we should be using ICS

and as required SABA as separate inhalers. Once-daily long-acting

ICS + LABA therapy, with a DPI, has been shown in a pragmatic ran-

domised controlled trial to improve asthma control and for patients

who prioritise once-daily treatment this is likely to be a more effective

option.23 Alternatively, the Global Initiative for Asthma (GINA) recom-

mends an as required ICS + LABA inhaler containing formoterol as

first-line therapy, to ensure underlying airway inflammation is con-

trolled as well as symptoms. This approach has the potential to sim-

plify therapy, reduce SABA overuse, reduce overall steroid dose and

reduce the risk of severe exacerbations.24 It also inevitably involves a

switch to lower carbon footprint inhalers, as most of the licensed

devices and the evidence of effectiveness is for DPIs. Moreover, there

is likely to be reduced waste using ICS + LABA inhalers, which all

include dose counters, compared to SABAs, which lack dose counters

in the UK, and are commonly disposed of when half-full.25

As DPIs are not suitable for all patients, reducing the environmen-

tal impact of asthma prescribing necessitates measures to lower the

impact of the MDIs used. New MDIs with lower carbon footprint pro-

pellant gas are expected in coming years but will not have as low a

footprint as DPIs and soft mist inhalers.13,26 CCGs may want to con-

sider excluding higher footprint MDIs such as Ventolin Evohaler, Fluti-

form and Symbicort MDI except in circumstances where no

acceptable similarly effective lower footprint device could be found.

At the individual level, changing the prescribing of ICS to single rather

than double puff regimes could simplify the instructions, halve the

greenhouse gas emissions, and reduce the number of prescriptions,

trips to the pharmacy and number of inhalers needing disposal. With

each prescription there is a risk of delay and subsequent treatment

gap so this may improve patient outcomes.

Our results show that there has been a disparity between DPIs

and MDIs in local adult asthma guidance in England. There has also

been variation in the inclusion or exclusion of high carbon footprint

options. There has been in effect a postcode lottery that influences

the carbon footprint and potentially clinical quality of treatment. The

absence of DPIs as recommended first-line options is an issue that,

where it remains, must be addressed if local commissioners are to

comply with the aims of the NHS Long Term Plan (2019) to “switch to

dry powder inhalers where clinically appropriate”.27 It is unlikely that

the desired and necessary changes in adult asthma prescribing can be

achieved without local guidance, which supports these changes.

5 | CONCLUSION

Clinicians in the 21st century have the dual challenges of trying to

optimise the clinical care for patients, while also minimising the envi-

ronmental impact, and consequent harm to health, of that care. Prior

to the COVID pandemic prescribing guidance for inhalers in England

has not been optimised for either clinical outcomes or environmental

impact, with an overdependence on MDIs. Altering local guidance,

notably to increase the first-line inclusion of DPIs where this has not

already been done, could be a highly significant and impactful way to

improve clinical outcomes and support efforts to address the climate

emergency.
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APPENDIX A: METHODS—Logical web searching method:

1. Google search ‘NHS _______ CCG’ and click on the CCG [clinical

commissioning group] website

I. Perform an internal search for ‘asthma guidance’
II. If there are no suitable results on the first page, then

search ‘asthma’ (often these come with 10s of pages of

results so it was not feasible to look through the entirety for

each CCG)

III. If no pathway has been found so far look on CCG website for

‘Guidelines’ heading

Click if present and look for ‘Asthma’ in alphabetical list

If not present, go to ‘Respiratory’ section and look for attached

documents

2. If guidelines heading does not exist, then Google search ‘NHS

_______ CCG Formulary’
I. Click on relevant result (Results may link to a joint formulary

website with other CCGs)

II. On formulary website search ‘Asthma’

i. Look in results for any guidelines or pathways

III. If no suitable results then go to the Respiratory Chapter of

the formulary, looking for linked documents on Asthma

guidelines

3. If nothing has been found so far, or only national guidelines

found, then email CCG (Using general contact email if available, fail-

ing this a website contact form and, if that does not exist either, then

the FOI dedicated email address)

APPENDIX B

FIGURE 4 Flowchart of output of search for guidance documents as per method in Appendix 1. CCG, clinical commissioning group; MDI,
metered-dose inhaler; DPI, dry powder inhaler
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APPENDIX C: Characteristics of the clinical commissioning groups

(CCGs) included

The 158 CCGs included in our analysis are compared to the 33 we

were unable to include. Our analysis does not appear to dispropor-

tionately include or exclude any geographical region or CCG size

Characteristic28
Included CCGs

(n = 158)

Absent CCGs

(n = 33)

Geographical region: n (% of CCGs in that region)

North west 22 (73) 8 (27)

North east and Yorkshire 27 (84) 5 (16)

Midlands 29 (81) 7 (19)

East of England 17 (85) 3 (15)

London 27 (84) 5 (16)

South east 28 (88*) 4 (13*)

South west 8 (89) 1 (11)

Population size: n (%)

Small (<250 000) 80 (83) 16 (17)

Intermediate (250 000–
500 000)

59 (80) 15 (20)

Large (>500 000) 19 (90) 2 (10)

*The percentage values shown for the South east region are an

artefact of rounding (87.5 and 12.5%).

APPENDIX D: RESULTS: Denominator variation between Tables 2

and 3

Presence of Ventolin metered-dose inhaler (MDI) is listed as 34/130,

whereas short-acting β-agonist inclusion first-line is 103/133. This dif-

ference relates entirely to 2 documents, 1 providing guidance for NHS

Somerset clinical commissioning group (CCG) and 1 joint document

for NHS Rotherham CCG and NHS Sheffield CCG. NHS Somerset

CCG informed us that they allowed GPs to prescribe either a dry pow-

der inhaler (DPI) or MDI at every BTS step, but did not provide infor-

mation on specific MDI brands offered. The document used by

Rotherham and Sheffield states that “all patients should have a salbu-

tamol MDI + Volumatic” but does not give detail on brands.

Presence of HFA 227ea MDIs is written as 83/142, but both low-

and medium-dose combination inhalers are given out of 144. This is

due to the shared guidance of NHS Hull and NHS East Riding of

Yorkshire CCGs, which names Symbicort as an option, but does not

clarify if it is the DPI or MDI version.

Low-dose inhaled corticosteroid (ICS): Option of 2 puffs bi-daily

is given as 126/134 but low-dose ICS inclusion is given as 113/144.

The guidance for 10 CCGs contained no mention of puffs in the low-

dose ICS class so this question could not be answered.
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