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INTRODUCTION 

Respiratory care has evolved enormously 
over the last 50 years, but most of the issues 
faced by patients in terms of competent 
inhaler use have not changed at all. A num-
ber of critical drivers have had an impact 
on the growth of the respiratory care area, 
including: changes in treatment approach 
with a focus on health promotion rather 
than illness treatment and an emphasis on 
outpatient treatment rather than hospital 
admission; the increase in aging population 
with chronic respiratory disease; advance-
ments in technology and patient demand for 
simple and user friendly devices; and health 
service economic constraints 

Current treatment approaches for asth-
ma and COPD comprise combination ther-
apy with an inhaled corticosteroid (ICS) and 
long-acting beta agonist (LABA), which can 
be an effective solution for the control of 
symptoms and prevention of exacerbations 
for many patients.1

Whilst it is known that correct use of 
inhalation devices is essential to ensure effec-
tive treatment. Many asthma and chron-
ic obstructive pulmonary disease (COPD) 
patients remain undertreated as a conse-
quence of poor inhaler technique.1 Poor tech-
nique can impact drug delivery to the lungs 
leading to inadequate therapeutic benefit and 
increased risk for future asthma exacerba-
tions. This in turn can lead to non-adherence 
2 which has a significant impact on disease 
control in the asthma patient population and 
leads to increased economic burden.

At the recent Annual Meeting of European 
Respiratory Society (ERS), which took place in 
Munich, Germany on September 6-10, 2014, 
the  symposium “Inhaler technique: human 
error or design challenge?”, sponsored by 
Teva Pharmaceuticals, ignited debate on key 
issues such as under-treatment of asthma and 
COPD, the limitations of current inhaled ther-
apies, and where the responsibility for good 
technique lies. Apart from the author, another 
discussant at the symposium was Professor 

Helen Reddel of the Woolcock Institute of 
Medical Research (Sydney, Australia). Her 
four-step plan to improving asthma control 
led to a shift in focus on inhaler technique in 
the most recent Global Initiative for Asthma 
(GINA) guidelines. 

ASSUME INHALER TECHNIQUE 
IS INCORRECT UNTIL PROVEN 
OTHERWISE

Numerous studies have found that despite 
many efficacious medicines, asthma control 
continues to be a problem for at least half 
the patient population, leading to frequent 
need of rescue medication, increased risk of 
exacerbations and limited activity.3,4

•  Poor asthma control leads to increased 
demand for urgent medical attention 5,6,7

•  In both asthma and COPD, one or more 
critical errors in inhaler technique were 
associated with a 50% increase in the 
need for a corticosteroid course, hospital 
admission or emergency visit 8

•  Systematic assessments 9 have found that 
39% of patients have poor technique, 
50% of them had poor technique and 
poor adherence

•  Factors associated with poor technique 
include age, limited education, lack of train-
ing and prescription of multiple devices 10

•  Inhaler devices are complex and their use 
requires multiple steps

•  Few HCPs can demonstrate correct use of 
inhalers 11,12,13 

Before GINA 2014,14 many guidelines had 
given what may be perceived as an easier 
solution to poorly controlled asthma, there 
was a dependency on stepping up medica-
tion as a first step to control the condition.

A four-step plan to improve asthma 
control:
1.  It may seem obvious but choose the 

most suitable device for the individual 
patient – it always helps as a healthcare 
professional to be able to use it yourself 
correctly without any instruction
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Inhaler Critical Error

Metered dose inhalers (MDIs) without a spacer Failure to remove cap

Not holding inhaler upright

Actuation not corresponding to inhalation; actuation before inhalation

Actuation not corresponding to inhalation; actuation is too late (Puff 1)

Failure to actuate

Failure to inhale

Inhale too fast

Inhalation through the nose

When asked, patient does not know how to tell that their device is empty

Metered dose inhalers (MDIs) with a spacer Failure to ensure a tight seal when mouthpiece is inserted into spacer. There

should be a click heard with the Volumatic and with the AeroChamber device.

It should be inserted with tight seal and the inhaler should be vertical at 90 

Failure to hold spacer with inhaler upright

Failure to actuate just one dose into the spacer (either no dose actuated or actuates more than one dose)

Spacer mouthpiece is inserted correctly but failure to seal lips

Failure to inhale through mouthpiece within two seconds of discharging one dose

Failure to actuate a dose into the spacer

Failure to inhale

Inhalation through the nose

Failure to hold breath (or to hold for <3 s)

When using two doses, starting to inhale through mouthpiece within two seconds of discharging the 
first dose

Coughing during the inhalation

If prescribed Fostair (beclometasone + formoterol), failure to know that they should use their inhaler 
within 20 weeks/five months after receiving it from the pharmacy

Spacer has faulty parts, valves, or cracks in the plastic

Having washed the device in soapy/detergent water

Failure to air dry the device

Failure to remove the cap

Dry powdered inhalers (DPI): Diskus Failure to slide cover as far as possible

Failure to slide lever fully to open mouthpiece

Holding in a downward position after dose preparation (before inhalation)

Shaking after dose preparation

Blowing into the device before inhalation

Failure to put in mouth and seal lips around mouthpiece

Inhalation is not forceful from the start

Failure to inhale through mouthpiece

Inhalation through the nose

Failure of the patient to know when the device is empty

Dry powdered inhalers (DPI): Turbohaler Failure to remove cap

Shaking during preparation

Device not held upright (mouthpiece skywards) when the base is twisted during dose preparation 
(within 45 )

Dose not prepared correctly  twisting the base until it clicks

Dose not prepared correctly turning it back to the original position

Shaking after dose preparation

Failure to put in mouth and seal lips around mouthpiece

Inhalation is not as fast as the patient can achieve (defined as a very fast suck)

Inhalation is not forceful from the start

Failure to inhale through mouthpiece

Inhalation through the nose

Failure to breathe out slowly to empty the lungs

Breathing out into the device before inhalation

Failure to tilt head such that the chin is slightly upwards

Inhalation is not as long as the patient can achieve

Failure to hold breath (or to hold for less than three seconds)

Failure to replace cap after second inhalation

Table 1: Summary of usage, handling and technique errors associated with four different inhalers / inhaler types.
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2.  Check technique at every opportunity – 
everyone in asthma care is responsible!

3.  Use an effective mode of training – physi-
cal demonstration better than written 
instruction

4.  Inhaler skills training must be repeat-
ed – for both patients and healthcare  
professionals.

Inhaler technique is an integral part 
of the GINA 2014 asthma management 
strategy. Instead of the usual step-up of 
medication when control is poor, checking 
of inhaler technique and adherence should 
take place first.14

It’s critical we understand how inhal-
ers work in real life since the patients we 
often see in consultations are not typically 
the ones who participate in clinical studies. 
As we see more inhaler errors, we also see 
more asthma instability5 – clearly this is an 
important association.

Several limitations of clinical research 
are important to note. There are system-
atic reviews that have even made their way 
into British asthma guidelines which say 
there are no differences between different 
inhaler devices! – this a result of all studies 
used being licensing studies for different 
devices. The entry criteria pose a challenge 
as, ethically, a study participant cannot be 
randomised to a device they cannot use, so 
patients are only randomised if they could 
manage the device(s) included in the trial, 
which obviously leads to equal outcomes. 

THE DEVICE MATTERS

Regulatory clinical trials (RCTs) tend to 
focus on the drug, not the device. However, 
an old drug in a new improved inhaler 
might be better than a new drug in older, 
more complex inhalers. A device that is easy 
to teach and easy to maintain technique 
with can provide the best control over time.

WHAT SORT OF EVIDENCE  
DO WE NEED?

The Respiratory Effectiveness Group’s 
review of existing evidence has demon-
strated that current inclusion criteria for 
an average asthma trial are too restricted, 
e.g. lung function 50-80% predicted, 15% 
reversibility, perfect inhaler technique, non-
smoker, no comorbidities, perfect adher-
ence, still symptomatic, willing to fill in a 
diary twice a day, etc.15

Most patients do not have their technique 
checked as regularly in real life compared 

with in a trial, enough normal ongoing 
care needs to be observed to understand 
truly how an inhaler can make a differ-
ence. Registration RCTs should not be used 
as part of a meta-analysis if we want to 
evaluate the association between inhaler 
technique and inhaler device and outcomes 
– alternatives such as longer-term Phase III 
trials or more pragmatic RCTs could be con-
sidered. A more pragmatic RCT will allow 
for broader inclusion criteria and a type of 
care that better reflect normal, real life.

Even this solution is still not a truly 
representative sample so there is a real need 
for “real life” data to complement this, for 
example, observational studies. In 13 years 
of guidelines, there has been no change to 
inhaler technique! 

In the real world, patients usually use 
their inhalers incorrectly:
•  61% of patients are still getting their 

pMDI technique wrong even after three 
attempts 16 

•  90% of patients are making errors 17

•  55% of people made at least one serious 
error with GSK’s Diskus, often presented as 
the device associated with the least errors.

Another important point is that we 
healthcare professionals are not great at 
assessing technique. Frequently the reason 
we get it wrong is that we don’t know how 
to use the device ourselves.18 Additionally, 
spacers are often provided as a lazy solution 
but still require education and training.

Presented at the ERS meeting, and pub-
lished in Respiratory Medicine,19 Table 1 
summarises handling and technique errors 
associated with different types of  inhaler 
– MDIs without a spacer, MDIs with a 
spacer, the Diskus DPI, and AstraZeneca’s 
Turbohaler DPI.

ELIOT STUDY

Continuing the theme that data about 
real-life inhaler technique is both different 
from and more relevant than information 
collected in RCTs, the 2014 ELIOT (Easy 
Low Instruction Over Time) study, spon-
sored by Teva, set out to explore how well 
patients maintain their technique.
•  ELIOT is a novel, pragmatic, prospective 

trial which compares steps to mastery, and 
maintenance of mastery, for Spiromax® 
versus Turbohaler® 

•  A 12 week randomised, open-label, parallel 
group study which only included patients 
who have never used either device before

•  The study better represents the real-

life scenario where patients go for many 
months between technique assessments

•  This is an important and brave study as 
it’s one of the few prospective randomised 
trials comparing different inhaler tech-
nique and different inhalers.

SUMMARY

Poor inhaler technique is widespread 
with the majority of patients making at 
least one critical error, and incorrect inhal-
er use is linked with uncontrolled asthma. 
Responsibility for ensuring correct tech-
nique lies with everyone in respiratory care. 
However, this also needs to be supported 
by innovation in inhaler design and technol-
ogy. An optimal inhaler should be easy for a 
healthcare professional to teach and intuitive 
for a patient to use over an extended period 
of time. RCTs often focus on the drug inside, 
not the device itself which is just as important 
whereas real life and observational studies 
can provide a truer picture of how well inhal-
ers really work and affect patient outcomes.
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