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Correct inhaler technique matters

Inhaled treatments for asthma
and COPD have become significantly
more complicated over recent years,
with the launch of new inhaled drugs,
generic versions of branded inhalers
and novel inhaler devices. At the
time of writing, there are 111 inhalers
available in the UK in different
drug-dose-device combinations,
comprising 18 different licensed
inhaler devices, in addition to a
range of spacers (Joint Formulary
Committee, 2018). This has made
it increasingly difficult for both
specialists and non-specialists to
individualise treatment from this
plethora of options.
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Respiratory medications are
prescribed in high volumes due to
the burden of disease, with a total
cost of £1.10 billion in the community
in England in 2017, of which £987
million was spent on inhaled
medicines (excluding nebulised
drugs). In fact, inhaled medicines

accounted for four of the top 10 drugs
in terms of overall expenditure in
primary care in England, with a total
expenditure of £339 million (NHS
Digital, 2017).

UK guidelines for the
management of asthma and
COPD are clear that healthcare
professionals only prescribe inhalers
after patients have received training
in the use of the device, and have
demonstrated satisfactory technique
(National Institute for Health and
Care Excellence [NICE], 2010;
British Thoracic Society and Scottish
Intercollegiate Guidelines Network
[BTS/SIGN], 2016).NICE have also
published quality standards for both
asthma (NICE, 2013) and COPD
(NICE, 2016), which state that
training and assessment in inhaler
technique should be performed
before starting any new inhaler
treatment, and then regularly
during treatment.
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Respiratory diseases place a huge
burden on NHS resources, with
£4.69 billion spent on respiratory
care in 2012/13 (NHS England).
The British Lung Foundation (BLF)
report, ‘The battle for breath’, found
that approximately 12 million people
in the UK have been diagnosed
with respiratory disease (including
8 million people with asthma and
1.2 million with chronic obstructive
pulmonary disease [COPD])
accounting for over 700,000 hospital
admissions each year (BLF, 2016).

It is perhaps unsurprising that
many healthcare professionals may
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A great article to challenge thinking on use of inhalers and raising the bar of quality. It is vital
that patients receive training and can demonstrate satisfactory technique — but, what do I
do on a Friday evening if I don’t have a placebo device on my home visit to an older patient?
Perhaps ask the pharmacist to deliver and demonstrate and teach how to use it if they are open
— or should I send them to the local hospital? Although the majority of time in primary care I
would hope that there is a clinician who can teach and adequate numbers of placebo inhalers
available, in reality, this might not be the case. (I am also not sure of the availability in out-ofhours services, local A&E departments and even on medical wards when inhaler devices may
be changed, especially if not respiratory orientated.)
It is vital to ensure that we are trained not just to show our patient how to use a device, but also how to coach
(spot the error and be able to help our patient correct this), and review after initial assessment and teaching.
There is plenty of evidence that ability to use an inhaler reduces over time — we have all thought we taught and
observed our patient using the device well, only to be amazed to see how they use the device on their return
for review.
Surprisingly, despite the number of papers that highlight inability of patients to use their device well or reliably
over time, there are not many studies that have robustly demonstrated that this has resulted in poorer outcomes —
an opportunity for budding researchers and undertaking audit in clinical practice.
And finally, a plea from a (sometimes) grumpy GP who wants to be happier. If you are wanting me to provide
repeat prescriptions of the device you recommend, please can you make it clear if/when you have checked compliance
with your advice that you’ve checked the inhaler technique. As was highlighted in the National Review of Asthma
Deaths — if it isn’t recorded, we can only assume it hasn’t been done.
Thank you — that will make me happier.

Steve Holmes
GP, The Park Medical Practice, Shepton Mallet, Somerset; Associate Postgraduate Dean (Somerset),
Health Education South West
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100/6

Fostair® NEXThaler 100/6
now licensed for MART 1

Beclometasone + formoterol

Extrafine formulation

Fostair® — the only extrafine formulation for100/6
adult
& 200/6
asthma patients requiring an ICS/LABA combination2
MART = Maintenance and Reliever Therapy
Fostair® maintenance and reliever therapy should especially
be considered for adult asthma patients with:1
• not fully controlled asthma and in need of reliever medication
• asthma exacerbations in the past requiring medical intervention
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ICS = Inhaled corticosteroid
LABA = Long-acting β2-agonist

Full indication can be found within the Prescribing Information
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Fostair 100/6 and 200/6 Prescribing Information
Please refer to the full Summary of Product Characteristics (SPC) before
prescribing.
Presentation: Each Fostair pressurised metered dose inhaler (pMDI) 100/6
dose contains 100 micrograms (mcg) of beclometasone dipropionate (BDP) and
6mcg of formoterol fumarate dihydrate (formoterol). Each Fostair pMDI 200/6
dose contains 200mcg of BDP and 6mcg of formoterol. Each Fostair NEXThaler
100/6 dry powder inhaler (DPI) dose contains 100mcg of BDP anhydrous and
6mcg of formoterol. Each Fostair NEXThaler 200/6 DPI dose contains 200mcg
of BDP anhydrous and 6mcg of formoterol. Indications: Asthma: Regular
treatment of asthma where use of an inhaled corticosteroid/long-acting beta2agonist (ICS/LABA) combination is appropriate: patients not adequately
controlled on ICS and as needed short-acting beta2-agonist, or patients already
adequately controlled on both ICS and LABA. COPD (Fostair 100/6 only):
Symptomatic treatment of patients with severe COPD (FEV1 <50% predicted
normal) and a history of repeated exacerbations, who have significant symptoms
despite regular therapy with long-acting bronchodilators. Dosage and
administration: For inhalation in adult patients (≥18 years). Asthma:
Maintenance And Reliever Therapy (Fostair 100/6 only) can be taken as
a regular maintenance treatment and as needed in response to asthma
symptoms: 1 inhalation twice daily plus 1 additional inhalation as needed in
response to symptoms. If symptoms persist after a few minutes, an additional
inhalation is recommended. The maximum daily dose is 8 inhalations. Fostair
100/6 may also be used as maintenance therapy (with a separate short-acting
bronchodilator as needed). Fostair 200/6 should be used as maintenance
therapy only. Maintenance therapy: Fostair 100/6: 1–2 inhalations twice
daily. Fostair 200/6: 2 inhalations twice daily. The maximum daily dose is 4
inhalations. Patients should receive the lowest dose that effectively controls
their symptoms. COPD (Fostair 100/6 only): 2 inhalations twice daily. Fostair
pMDI can be used with the AeroChamber Plus® spacer device. BDP in Fostair is
characterised by an extrafine particle size distribution which results in a more
potent effect than formulations of BDP with a non-extrafine particle size
distribution (100mcg of BDP extrafine in Fostair are equivalent to 250mcg of
BDP in a non-extrafine formulation). When switching patients from previous
treatments, it should be considered that the recommended total daily dose of
BDP for Fostair is lower than that for non-extrafine BDP containing products and
should be adjusted to the needs of the individual patient. However, patients who
are transferred between Fostair NEXThaler and Fostair pMDI do not need dose
adjustment. Contraindications: Hypersensitivity to the active substances or to
any of the excipients. Warnings and precautions: Use with caution in patients
with cardiac arrhythmias, aortic stenosis, hypertrophic obstructive
cardiomyopathy, ischaemic heart disease, severe heart failure, congestive heart
failure, occlusive vascular diseases, arterial hypertension, severe arterial
hypertension, aneurysm, thyrotoxicosis, diabetes mellitus, phaeochromocytoma

and untreated hypokalaemia. Caution should also be used when treating
patients with known or suspected prolongation of the QTc interval (QTc > 0.44
seconds). Formoterol itself may induce QTc prolongation. Potentially serious
hypokalaemia may result from beta2-agonist therapy and may also be
potentiated by concomitant treatments (e.g. xanthine derivatives, steroids and
diuretics). Formoterol may cause a rise in blood glucose levels. Fostair should
not be administered for at least 12 hours before the start of anaesthesia, if
halogenated anaesthetics are planned as there is risk of arrhythmias. Use with
caution in patients with pulmonary tuberculosis or fungal/viral airway infections.
Increase in pneumonia and pneumonia hospitalisation in COPD patients
receiving ICS. Clinical features of pneumonia may overlap with symptoms of
COPD exacerbations. Fostair treatment should not be stopped abruptly. Medical
attention should be sought if treatment ineffective. Treatment should not be
initiated during exacerbations or acutely deteriorating asthma. Fostair treatment
should be discontinued immediately if the patient experiences a paradoxical
bronchospasm. Fostair is not intended for initial management of asthma.
Systemic effects of ICS may occur, particularly at high doses for long periods,
but are less likely than with oral steroids. These include Cushing’s syndrome,
Cushingoid features, adrenal suppression, decrease in bone mineral density,
cataract and glaucoma and more rarely, a range of psychological or behavioural
effects including psychomotor hyperactivity, sleep disorders, anxiety, depression
and aggression. Consider referral of patients reporting blurred vision or visual
disturbances to an ophthalmologist as causes may include cataract, glaucoma
or rare diseases such as central serous chorioretinopathy. Prolonged treatment
with high doses of ICS may result in adrenal suppression and acute adrenal
crisis. Lactose in Fostair NEXThaler contains small amounts of milk proteins,
which may cause allergic reactions. Interactions: Possibility of systemic
effects with concomitant use of strong CYP3A inhibitors (e.g. ritonavir,
cobicistat) cannot be excluded and therefore caution and appropriate monitoring
is advised. Beta-blockers should be avoided in asthma patients. Concomitant
administration of other beta-adrenergic drugs may have potentially additive
effects. Concomitant treatment with quinidine, disopyramide, procainamide,
phenothiazines, antihistamines, monoamine oxidase inhibitors (MAOIs) and
tricyclic antidepressants can prolong the QTc interval and increase the risk of
ventricular arrhythmias. L-dopa, L-thyroxine, oxytocin and alcohol can impair
cardiac tolerance towards beta2-sympathomimetics. Hypertensive reactions
may occur following co-administration with MAOIs including agents with similar
properties (e.g. furazolidone, procarbazine). Concomitant treatment with
xanthine derivatives, steroids or diuretics may potentiate a possible
hypokalaemic effect of beta2-agonists. Hypokalaemia may increase the
likelihood of arrhythmias in patients receiving digitalis glycosides. Presence of
ethanol in Fostair pMDI may cause potential interaction in sensitive patients
taking metronidazole or disulfram. Fertility, pregnancy and lactation: Fostair
should only be used during pregnancy or lactation if the expected benefits
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outweigh the potential risks. A risk/benefit decision should be taken to
discontinue/abstain from therapy in the mother or discontinue breastfeeding.
Effects on driving and operating machinery: Fostair is unlikely to have any
effect on the ability to drive and use machines. Side effects: Common:
pneumonia (in COPD patients), pharyngitis, oral candidiasis, headache,
dysphonia, tremor. Uncommon: influenza, oral fungal infection, oropharyngeal
candidiasis, nasopharyngitis, oesophageal candidiasis, vulvovaginal candidiasis,
gastroenteritis, sinusitis, rhinitis, granulocytopenia, allergic dermatitis,
hypokalaemia, hyperglycaemia, hypertriglyceridaemia, restlessness, dizziness,
otosalpingitis, palpitations, prolongation of QTc interval, ECG change,
tachycardia, tachyarrhythmia, atrial fibrillation, sinus bradycardia, angina
pectoris, myocardial ischaemia, blood pressure increased, hyperaemia,
flushing, cough, productive cough, throat irritation, asthmatic crisis,
exacerbation of asthma, dyspnoea, pharyngeal erythema, diarrhoea, dry mouth,
dyspepsia, dysphagia, burning sensation of the lips, nausea, dysgeusia,
pruritus, rash, hyperhidrosis, urticaria, muscle spasms, myalgia, C-reactive
protein increased, platelet count increased, free fatty acids increased, blood
insulin increased, blood ketone body increased, blood cortisol decrease,
oropharyngeal pain, fatigue, irritability, cortisol free urine decreased, blood
potassium increased, blood glucose increased, ECG poor r-wave progression.
Rare: ventricular extrasystoles, paradoxical bronchospasm, angioedema,
nephritis, blood pressure decreased. Very rare: thrombocytopenia,
hypersensitivity reactions, including erythema, lips, face, eyes and pharyngeal
oedema, adrenal suppression, glaucoma, cataract, peripheral oedema, bone
density decreased. Unknown frequency: psychomotor hyperactivity, sleep
disorders, anxiety, depression, aggression, behavioural changes, blurred vision.
(Refer to SPC for full list of side effects). Legal category: POM Price and
Pack: £29.32 1x120 actuations Marketing authorisation (MA) No(s): PL
08829/0156, PL 08829/0175, PL 08829/0173, PL 08829/0174 MA holder:
Chiesi Ltd, 333 Styal Road, Manchester, M22 5LG. Date of Preparation: Aug
2018. AeroChamber Plus® is a registered trademark of Trudell Medical
International.

Adverse events should be reported.
Reporting forms and information can be found at
www.mhra.gov.uk/yellowcard or search for MHRA
Yellow Card in the Google Play or Apple App Store.
Adverse events should also be reported to Chiesi Ltd
on 0800 0092329 (UK), 1800 817459 (IE)
or PV.UK@Chiesi.com.
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There is clearly an unmet need for
education of healthcare professionals
of all disciplines on the correct
technique required to use different
inhaler devices. In January 2017, the
UK Inhaler Group (UKIG) published
standards and competencies for
healthcare professionals to enable
them to teach patients to optimise
inhaler technique and maximise
the benefit of inhaled medication
(Scullion and Fletcher, 2017).These
standards for training and assessment
of inhaler technique include:
 All healthcare professionals
should ensure that patients know
how to use their inhaler device,
and be competent in teaching and
demonstrating correct technique
 Patients should be taught how to
use inhaler devices correctly at
initiation and regularly thereafter,
and checked using either placebo
devices (which are for singlepatient use only) or patient’s
own inhalers
 Before considering a change to a
prescribed inhaler device, inhaler
technique and adherence should
be checked
 Do not switch to an alternative
device until inhaler technique
has been checked and the patient
consents to switching device
 Advice should be given on the
care, maintenance and storage of
the device
 Patients should be advised against
regularly testing their device and
wasting doses, and instead should
be instructed how to tell when
devices are empty if they do not
have a dose counter
 There should be a regular audit of
the quantity of inhalers prescribed
and collected.
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It is concerning that this real-life
study reported such a high proportion
of patients with poor inhaler
technique that would compromise
drug delivery and response to
treatment, particularly with these
more familiar inhaler devices. Indeed,
poor inhaler technique has been
associated with worse asthma control
with increased use of beta2-agonist
reliever inhaler and more common
exacerbations (Giraud and Roche,
2002), and increased frequency of
COPD exacerbations and hospital
admissions (Melani et al, 2011).
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The National Review of Asthma
Deaths (NRAD) (Royal College of
Physicians [RCP], 2014) reported that
failure to check inhaler technique was
likely to be a contributing factor in
the 195 deaths examined. In the 12
months prior to death, only 41% of
patients had documented evidence
that their inhaler technique had been
checked in primary care, and in only
17% of the 83 patients treated in
secondary care.
More worryingly, a recent
systematic review of 144 studies
comprising 54,354 patients reported
that inhaler technique has continued
to be unacceptably poor over the
past 40 years, which reflects an
urgent need for new approaches
to education and drug delivery
(Sanchis et al, 2016). Consequently,
it is important that all healthcare
professionals who are involved
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This excellent
article by
Toby Capstick
provides a
clear reminder
of clinicians’
responsibility
to ensure
that patients prescribed inhalers
are shown how to use, and can
demonstrate they are able to do so.
He has provided evidence that poor
inhaler technique has potentially
devastating consequences for
patients who suffer from asthma or
COPD exacerbations because their
medication was ineffective. I have
a few additional points to add.
Toby has discussed the use of
checklists for teaching patients;
in addition to placebo inhalers,
and inhaler videos (http://bit.
ly/2xcfLwc) there are a number
of teaching devices available;
particularly the In-Check Dial™
(http://go.nature.com/2eMKQvH)
and the Flo-Tone (Trainhailer;
http://bit.ly/2xjbYhe). The former
helps clinicians to assess patients’
ability to inspire at the correct
rate for pMDIs and DPIs before
prescribing; and the latter, which
is available on NHS prescription,
helps patients breathe at the
correct inspiratory rate when using
pMDIs and some other devices.
We know a lot about inhalers,
however there are a number of
common beliefs regarding inhalers
for which there is little evidence.
These include breath holding, mouth
rinsing and aspects of spacer use,
for example. Finally, a clear lesson
from the NRAD (2014) was that
inhaler prescribers have multiple
opportunities to identify patients at
risk of having asthma attacks (and
death); those prescribed more than
six short-acting relievers (SABAs)
a year (or pro-rata), and/or those
prescribed/collecting insufficient
reliever inhalers should be identified
and recalled urgently to identify.
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with the prescribing, monitoring,
and supply of inhaled medicines
understand how to use these inhaler
devices and are able to teach correct
inhaler technique to patients.
However, poor inhaler technique
among healthcare professionals
is also common, with one study
reporting that only 7% could use a
pMDI correctly and at the correct
inspiratory flow rate (Baverstock et al,
2010), despite the fact that two-thirds
of all inhaler devices prescribed in the
community in England in 2017 are
MDIs (NHS Digital, 2017).
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be reluctant to move away from
prescribing the more familiar ‘older’
devices, such as the pressurised
metered dose inhaler (pMDI),
Accuhaler® (GlaxoSmithKline),
Turbohaler® (Astra Zeneca),
HandiHaler® (Boehringer Ingelheim)
and Easi-Breathe® (Teva UK).
However, this may not always be
the right approach. In one large
primary care study, at least one error
in inhaler technique was made by
49%, 76% and 54% of patients using
Accuhaler, pMDI or Turbohaler
devices respectively. More worryingly,
at least one critical error (defined
as an error that would substantially
affect dose delivery to the lung)
was made by 11%, 28% and 32% of
patients using these three inhaler
devices (Molimard et al, 2003).

Mark Levy
Clinical lead, National Review
of Asthma Deaths (2011–2014);
Member of the Aerosol Drug
Management Improvement Team
(ADMIT)

Despite clear benefits to patients
from inhaler technique training,
studies have suggested that almost a
quarter of patients have not received
any verbal instruction about how
to use their inhaler device (Lavorini
et al, 2008). Furthermore, most
patients do not receive follow-up
assessment and education of their
inhaler technique, despite the fact
that inhaler technique is often not
maintained. One study reported that
more than a third of patients are
unable to demonstrate correct inhaler
technique just one month after being
taught (Ovchinikova et al, 2011).
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Know it, show it, teach it and review. And, repeat at every opportunity.
Jane Scullion,
Respiratory nurse consultant, regional respiratory clinical lead,
East Midlands

 DPI:
O Single-dose — blister
(Accuhaler, Ellipta® [GlaxoSmithKline],
Forspiro® [Sandoz])
O Single-dose — capsule
(Aeroliser® [Novartis Pharmaceuticals UK],
Breezhaler® [Novartis Pharmaceuticals UK],
HandiHaler [Boehringer
Ingelheim], Zonda® [Teva UK])
O Reservoir multi-dose
(Easyhaler® [Orion Pharma],
Genuair® [Astra Zeneca],
NEXThaler® [Chiesi],
Novolizer® [Meda
Pharmaceuticals],
Spiromax® [Teva UK],
Turbohaler [AstraZeneca],
Twisthaler® [Merck]).
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The method used to teach
patients how to use inhaler
devices appears to be important;
providing verbal instruction and
physical demonstration has been
demonstrated to be more effective
than relying on patient information
leaflets (Basheti et al, 2005; 2008),
and repeating this education at
regular intervals has also been
shown to maintain correct inhaler
technique (Basheti et al, 2008; BosnicAnticevich et al, 2010).

It is disheartening that despite the different
devices we have available to use, problems with
inhaler technique persist, and, despite our best
efforts, do not seem to be improving. Perhaps it
is time for a radical rethink. I believe that the
majority of people can be taught to use the majority
of inhalers, it’s not that difficult. And that’s where
the problem often lies, as those that prescribe them
may not know how to use them, or understand the
correct inspiratory effort required and actually do
not think that it is important to ensure that people can use them. It is often
a delegated task; yet can we be sure those we delegate to are competent to
teach the correct technique on the best device for that person?
What is difficult is ensuring that people understand the importance of
continuing to use their inhaler. But, if they are shown correctly, reviewed at
every opportunity, reminded of the importance and get a benefit, then we
have done our best.
What we have to do is to make inhalers important to those that
prescribe them and to those that use them. Too often we use phrases such as
‘do you take any medication?’, and then, ‘do you take inhalers?’. Inhalers
are medication, in fact, they are often the most important medication that
some people take. They save lives in asthma and relieve symptoms in
COPD, we owe it to our patients to get it right.
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It is important that healthcare
professionals are aware of the
most effective ways of teaching
correct inhaler technique, because
maintaining good inhaler technique
will improve outcomes. In one
Australian study, effective and
repeated inhaler technique training
as a sole intervention was associated
with a significant and maintained
improvement in asthma control
(Basheti et al, 2008).
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For healthcare professionals to be
able to effectively teach patients how
to use inhaler devices, they need to be
aware of the different types of device.
The 19 available inhaler devices can be
categorised as aerosol inhalers and dry
powder inhalers (DPI):
 Aerosol:
O Pressurised metered dose
inhaler (pMDI)
O Breath-actuated pMDI
(Autohaler® [Teva UK],
Easi-Breathe [Teva UK],
K-haler® [Napp
Pharmaceuticals])
O Soft mist inhaler
(SMI) (Respimat® [Boehringer
Ingelheim])

The distinction between aerosol
and DPI device is important, as
this affects the inspiratory flow
rate required to use these devices
correctly. Aerosol devices have
low resistance and require a slow
and steady inhalation to guide
the drug down into the airways to
optimise lung deposition, and reduce

oropharyngeal deposition. As the
aerosol generates its own velocity,
inhaling too fast will accelerate
the drug particles further causing
impaction in the oropharynx because
they are travelling too fast to change
direction significantly (such as at the
throat and tracheal bifurcation where
the left and right bronchi branch out).
In contrast, DPIs require a quick
and deep inhalation to generate
turbulence within the device (created
by the inspiratory flow generated
by the patient and the internal
resistance of the inhaler device),
which deaggregates the powder into
fine particles that are small enough to
be deposited in the lungs (Capstick
and Clifton, 2012). Consequently,
when choosing an inhaler device
to prescribe, assessment of a
patient’s inspiratory ability is key to
understanding which type of inhaler
to prescribe (Usmani et al, 2016).
The decision about which device to
prescribe will depend on:
 Patient dexterity and cognition
 Ease of use of the device
 Presence of a dose counter
 Patient preference and cost.
JCN
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Basheti IA Armour CL, Bosnic-Anticevich SZ,
Reddel HK (2008) Evaluation of a novel
educational strategy, including inhalerbased reminder labels, to improve asthma
inhaler technique. Patient Educ Couns
72(1): 26–33
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In summary, inhaler technique
assessment and education is an
important and essential stand-alone
intervention that will improve patient
outcomes and potentially reduce
healthcare expenditure. GPN
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Whichever device is used, it
can be helpful to check inhaler
technique using a checklist to
ensure that patients complete
all necessary steps to use their
device correctly. Unfortunately, no
standard checklists exist, although
various groups have attempted to
produce standardised checklists
for use in practice and in research
(Basheti et al, 2014; Usmani et
al, 2016; Scullion and Fletcher,
2017).The UK Inhaler Group has
recommended the use of a sevenstep checklist for using inhaler
devices, which can be used as a
‘tick list’ competency assessment
(Usmani et al, 2016; Scullion and
Fletcher, 2017), namely:
1. Preparation:
 Check dose counter
(where present)
 Shake inhaler (if applicable).
2. Priming:
 Prime the device ready for use
(this process varies from device
to device)
 Open inhaler/remove cap.
3. Exhaling: Exhale fully and away
from mouthpiece.
4. Mouth:
 Place mouthpiece in mouth and
close lips around it to form a
tight seal. Tilt head so that chin
is slightly upward.
5. Inhalation:
 DPI: quick and deep inhalation
(within 2–3 seconds)
 pMDI/SMI: slow and steady
inhalation (over 4–5 seconds).
6. Breath holding:
 Remove inhaler from 		
mouth and hold breath for up
to five seconds, then breathe
out slowly.
7. Closing and repeating:
 Close inhaler/replace cap
		 repeat as necessary.
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