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Toby GD Capstick and Asthma and chronic obstructive pulmonary disease are both common conditions with an
lan J Clifton* increasing prevalence worldwide. Inhaled therapy for these conditions has a number of
) . advantages over systemic therapy, including reduced side effects and quicker onset of action.
Department of Respiratory Medicine, ffacti finhaled th . itically d d h fthe d deli
St James's University Hospital, Beckett 1 he effective use of inhaled therapy is critically dependent upon the nature of the drug-delivery
Street, Leeds, UK system and the ability of the patient to use the system correctly. There are a wide number of
“Author for correspondence: inhaler devices on the market, each with positive and negative aspects. A crucial part of patient
Tel.c +44 113 2066046 care is to ensure that the choice of inhaler device for the individual is an effective therapy. There
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are a number of interventions that can help with the choice of inhaler device and also improve
the ability of the patient to use inhaled therapy. Inhaler technique training needs to be a
cornerstone of the care of patients with asthma or chronic obstructive pulmonary disease to
ensure optimal therapy.
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Learning objectives

Upon completion of this activity, participants will be able to:

e Assess properties of different types of inhalers

o Distinguish the ideal particle size for different inhaled medications
e Analyze the best practice in the use of different inhalers

e Perform an appropriate assessment of patients with uncontrolled symptoms despite inhaled therapy
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Asthma and chronic obstructive pulmonary disease (COPD) are
both common respiratory disorders. Worldwide approximately
300 million have asthma and 10% of the adult population over
the age of 40 years may have COPD [101,102]. The mainstay of
treatment is with inhaled therapy for both conditions.

The NICE [103] and the Global Initiative for Chronic Obstructive
Lung Disease [102] both recommend that prior to prescription of a
new inhaler for a patient with COPD the patient should receive
training and education in the use of the device. Both of these
guidelines also advise that inhaler technique should be regularly
assessed at each clinic visit. Likewise, the British Thoracic Society
(1] and the Global Initiative for Asthma [101] advise that patients
with asthma should have similar education prior to prescription
of inhaled therapy and regular checks of inhaler technique. A
recent systematic review suggested that up to 25% of patients
have not received any verbal instruction for the use of their pre-
scribed inhaler [2]. The Aerosol Drug Management Improvement
Team report found a clear need for specific training of patients
in correct inhalation technique for the various devices currently
available, and this should be repeated frequently to maintain cor-
rect inhalation technique [3]. This group have also now published
guidance on the importance of inhaler choice and technique in
the management of patients with COPD [4].

Intentional nonadherence to treatment in asthma is particularly
common and has been shown to be closely related to patient’s
beliefs, particularly owing to doubts about the necessity for medi-
cation, concerns about the potential for adverse drug reactions
and perceived consequences and perceptions of their illnesss [5-7).
Another important consideration is unintentional nonadherence.
This may occur when the patient forgets to take their medication
or is unable to use their prescribed inhaler devices [8,9].

The use of inhaled therapy has a number of advantages over
systemic (oral or intravenous) administration. It allows a smaller
dose to be administered, there is a faster onset of action and fewer
systemic side effects [10,11]. The deposition of the inhaled drug
in the lung is dependent on particle size, inhalation technique
and the type of inhaler device. An integral part of the deposi-
tion of the drug within the lung is the inhaler technique of the
patient using the device. Correct inhaler technique is essential
for the most effective delivery of inhaled drugs; however, a num-
ber of studies have identified that errors in inhaler technique
are common [2,12-15]. Errors in inhaler technique are associated

with suboptimal delivery of the drug into the lungs and may also
potentially increase the risk of adverse effects, particularly with
inhaled corticosteroids, but despite this, one study demonstrated
that approximately a fifth of older patients receiving inhaled
therapy could not recall receiving inhaler technique training [16].

Inhaler types

There is a wide variety of different inhalers currently on the
market, they can be broadly classified into pressurized metered
dose (pMDI), dry powder (DPI), breath-actuated metered-dose
(BA-MDI) and soft mist inhalers.

Pressurized metered-dose inhalers

pMDIs are widely prescribed as they are cheap and can deliver a
wide variety of asthma or COPD medications [17]. In a UK based
study of people over the age of 70 years living at home, 15.8%
of subjects were using an inhaler, of whom 42.8% were using a
metered-dose inhaler (MDI) [16]. Despite their wide prescription
many patients cannot use pMDIs correctly, even with educa-
tion and training [13,18,19]. Lenney ez a/. demonstrated that only
79% of patients could use a pMDI correctly after expert training
(15]. Many of the difficulties with pMDIs are related to the need
to coordinate activation of the device while inhaling slowly and
deeply. Al-Showair er al. demonstrated that approximately 60
and 92% of patients with COPD and asthma, respectively, were
inhaling too fast from a pMDI [20.21].

A spacer is a device that can be attached to a pMDI and pro-
duces a reservoir into which the drug aerosol can be generated.
This allows the patient to actuate the inhaler without having to
coordinate inhalation. There is evidence that the addition of a
spacer can increase deposition within the lung of the patient [22].
Spacers achieve this by reducing aerosol particle velocity due to
the spray encountering air resistance, and a reduction in aerosol
particle diameter due to evaporation. The use of a spacer device
has long been recognized to improve the inhalation of drugs from
pMDlIs, particularly for patients with difficulty using a pMDI
alone [16,23]. The use of a spacer in combination with a pMDI may
reduce the risk of adverse side effects, particularly in relation to
the use of high-dose inhaled corticosteroids [24].

New developments in drug formulation have allowed for the
development of new pMDIs that produce aerosols containing
extra-fine particles. The use of extra-fine particle pMDIs has been
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shown to demonstrate equivalent efficacy to other preparations
but with a reduced equivalent dose of corticosteroid [25-28]. These
newer formulations have been reported to be less dependent upon
inhaler technique than other MDIs due to longer duration of
aerosol emission [29] and lung deposition being affected less by
inspiratory flow [30] and coordination [31].

One concern about pMDIs is the ‘cold-Freon’ effect that can
result from the impact of the aerosol plume on the back of the
throat. Some of the newer hydrofluoralkane (HFA)-containing
MDIs produced much softer and warmer plumes, when compared
with the chlorofluorocarbon (CFC)-containing MDIs, which
may improve patient tolerability, and therefore compliance [32).

CFC-containing MDIs have gradually been phased out across
Europe in recent years and many are now formulated to con-
tain HFA propellants. This has had a significant effect on the
characteristics of the spray from MDIs, in particular produc-
ing softer, warmer sprays. In one study, the HFA-beclometasone
MDI was found to produce a plume with a spray duration of
510.8 ms from a Beclazone™ (IVAX, UK) 50 CFC-free MDI,
278.5 ms from a Qvar™ (TEVA, UK) 50-pg MDI, compared
with 185.2 ms from a Becotide™ (GlaxoSmithKline, UK) 100-
pg MDI. This was associated with a reduction in the maximum
plume impact force on the throat (45.6, 34.3 and 106.1 mN,
respectively. Additionally the minimum plume temperature was
higher for the HFA-containing MDIs (-1.9, 3.7 and -32.2°C). The
authors’ report concludes that MDIs with warm and softer plumes
should minimize throat deposition and reduce the likelihood of
the cold-Freon effect [32].

Breath-actuated metered-dose inhalers

BA-MDIs are a development from the original pMDIs. They
contain a flow trigger that ensures that inhalation and actua-
tion of the inhaler are coordinated appropriately, as the drug is
released only when the patient inhales through the inhaler device.
BA-MDIs have been demonstrated to improve the deposition of
aerosol within the lungs for patients who have difficulty coordi-
nating inhalation and actuation of pMDIs [31,33]. Chapman ez a/.
found that for elderly patients, BA-MDIs were preferred when
compared with standard MDIs [19]. Lenney ez 4/. found that 91%
of patients had good inhaler technique with the Easi-Breathe®
(IVAX, UK) inhaler device after expert training and was by far
the most popular inhaler device of seven devices tested, including
the pMDI, pMDI plus Volumatic® spacer (GlaxoSmithKline,
UK), Accuhaler® (GlaxoSmithKline, UK) and Turbohaler®
(Astrazeneca, Sweden) [15]. In a later study by Ho ez /. BA-MDIs
were only found to be used correctly by 72% of individuals [16].
An important consideration for the use of BA-MDIs is the need
for the patient to be able to generate sufficient inspiratory flow to
trigger the delivery of the aerosol.

Dry powder inhalers

There are a number of DPIs currently available on the market.
Some of these devices are single dose, such as the HandiHaler®
(Boehringer Ingelheim, Germany) or Aerolizer® (Novartis,
Switzerland), that require loading of a capsule containing the drug

in powder form. Others are multiple dose, such as Turbohaler
(also known as the Turbuhaler) or Accuhaler (also known as the
Diskus® [GlaxoSmithKline, UK]).

The main advantages DPIs have over pMDIs are that the gen-
eration of the drug aerosol is driven by the patient’s inhalation.
As a consequence there is no need for an aerosol propellant or
coordination between actuation of the device and inhalation. If
the patient cannot generate an appropriate inspiratory flow then
the drug may not be delivered optimally. A recent systematic
review of studies examining inhaler technique using DPIs found
that between 4 and 94% of patients did not use their inhaler
correctly. The most frequently reported errors included failure to
exhale prior to inhaling through the device, failure to breath-hold
after inhalation, incorrect positioning of the device and failure
to inhale through the device with a sufficiently high inspiratory
flow [2]. However, the studies included in the systematic review
are subjective by nature and no consistent pattern is discernible
to determine the easiest DPI to use as different studies favored
different DPI devices.

Soft mist inhalers

Soft mist inhalers are a recent innovation and the only current
device on the European market is the Respimat® (Boehringer
Ingelheim, Germany). The Respimat does not require a propellant
or the patient’s inspiratory flow to generate an aerosol. The aerosol
is generated by a spring that forces the liquid drug formulation
through an extremely fine nozzle system, resulting in an aerosol
containing a high fine particle fraction [34]. The Respimat has
a long aerosol generation time and a low aerosol velocity. These
features reduce problems with coordination of actuation and
inhalation, and result in a higher lung and lower oropharyngeal
deposition [34]. However, recent data have implicated tiotropium
when delivered via the Respimat device with a nonsignificant
increase in cardiovascular mortality compared with placebo [33).
This effect has not been observed when tiotropium is delivered
via the HandiHaler DPI device (36]. Although this increase in
mortality may just be a chance finding, postulated reasons include
the fact that the Respimat device achieves greater systemic absorp-
tion of tiotropium compared with the HandiHaler device. As a
consequence, the Medicines and Healthcare products Regulatory
Agency have advised that Spiriva Respimat should be used with
caution in patients with known cardiac rthythm disorders [104].

Aerosol science & inhaled medication

The deposition of the inhaled drug in the lung is dependent on
particle size, inhalation technique and the type of inhaler device.
There is a complex interaction between these three factors that
results in the need for different techniques for different inhal-
ers [37.38]. Patients using a pMDI should use a slower inhalation
(37.39], compared with a DPI, which requires a faster inhalation
rate [37,40].

Effects of particle size on lung deposition
Depending on their particle size, inhaled drug particles will deposit
in different regions of the lung. Particles <1 pm are likely to reach
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the peripheral airways and alveoli or be exhaled, particles 1-5 pm
will deposit in the large and conducting airways, while particles
>5 pm will predominately deposit in the oropharynx [10,11].

Historical data of examining lung deposition of terbutaline
demonstrated 10.7% of the metered dose was deposited in the
whole lung when administered via pMDI at an inhalation flow
of 30 I/min and 31.6% when administered via pMDI plus
Nebuhaler at an inhalation flow of 15 I/min [41]. Deposition of
inhaled corticosteroids administered via pMDIs with extra-fine
particle formulations have demonstrated improved lung depo-
sition compared with conventional pMDIs [42-44]. However,
randomized controlled studies have, as yet, failed to demon-
strate any significant differences in clinical effects compared
with equivalent doses of conventional inhaled corticosteroid
pMDIs [25-28].

This knowledge is useful since it is known that B, receptors
predominate in the small conducting airways and alveoli; how-
ever, airway smooth muscle is present in the trachea and small
conducting airways [30,38]. Consequently the ideal particle size
for inhaled f,-agonists will be in the top end of the range of
1-5 pm, as this would allow deposition of drug particles in the
region of airway where both airway smooth muscle and 3, recep-
tors exist. Larger particles of 3,-agonists in the range of 3—6um
have been demonstrated to achieve greater lung deposition in the
central and intermediate airways than small particles (1.5 pm),
and consequently produce greater bronchodilation [30]. By con-
trast, airway inflammation is present throughout the respiratory
tract, although there is a similar, but more severe, inflammatory
process in the peripheral airways compared with the central air-
ways [45).Consequently, a particle size distribution from <1 pm up
to 5 pm may be desirable for inhaled anti-inflammatory drugs,
such as corticosteroids [38,46].

1. Inertial impaction

90%
o
o ‘
Trachea —> |
O \
Bronchi ~_ o ‘ Direction of flow
‘4 o
° \
Impact o
Bronchioles i k \

Impact | \ -~

Impact

Figure 1. Particle deposition in the respiratory tract.
Adapted with permission from [48].

Usmani ez al. described the lung deposition and clinical effects
of three sizes (1.5, 3 and 6 pm) of monodisperse salbutamol in
12 asthmatic patients [30]. Although lung deposition was greatest
for the 1.5 pm particles, the 6 pm particles produced the greatest
clinical response in terms of lung function. The smaller particles
were less likely to be deposited in the oropharynx, which may
explain the reduction in local side effects with extra-fine particle
inhaled corticosteroids perpetrations [47].

There are three different mechanisms of deposition of aerosols:
inertial impaction, sedimentation and diffusion (Ficure 1). However,
for the particle size used in aerosol therapies of approximately
1-10 pm, only two of these mechanisms predominate — inertial
impaction and gravitational sedimentation. The third mecha-
nism, Brownian motion/diffusion, is only relevant in aerosols of
less than 1 pm in diameter [10], and therefore is unlikely to be of
consequence for inhaled drugs.

Inertial impaction occurs in either the oropharynx or at bifur-
cations of main branches of the bronchial tree, particularly in
the large central airways. It occurs mainly with large particles or
high velocity particles (i.e., those with high inertia), where they
are unable to follow the airstream when it changes direction, thus
impacting on the airway wall [10.48].

Gravitational sedimentation occurs for smaller particles that
are able to follow the airstream and penetrate the more peripheral
bronchioles and alveoli. Here the airstream flows slower, allowing
the particles to settle on to the airway surfaces either during the
course of slow steady breathing or during breath-holding [10.48].
Breath-holding is important for smaller particle sizes owing to
the increased chance of exhalation of the drug, because they can
remain airborne for a considerable time [30]. The mechanism of
the deposition of inhaled acrosols and the size of acrosol particles
has a number of implications for practice (Box1).

2. Sedimentation 3. Diffusion
9% 1%
> < /\
\
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Box 1. Implications for practice on the mechanism of aerosol deposition and particle size.

e Particle size is important: those that are too small may be exhaled; those that are too large experience inertial impaction in the

oropharynx and large conducting airways.

¢ Increased aerosol particle speed increases the probability of deposition by impaction in the oropharynx and large conducting airways;
slow aerosol particle speed allows more particles to penetrate the peripheral bronchial tree.

¢ Increasing the inhalation volume allows the aerosol to penetrate peripheral bronchioles.

e Breath-holding increases gravitational sedimentation.

Effects of inspiratory flow on lung deposition

The total lung deposition of an inhaled drug is strongly affected
by the speed of inhalation. DPIs require a fast and deep inhala-
tion to ‘suck up’ the drug in the inhaler device. A fast inhalation
rate generates a large internal turbulent force in the inhaler device,
which is required to break up the formulation of the metered dose
to produce particles of a size distribution that will penetrate the
peripheral airways (38,48.49]. Failure to achieve this high internal
force increases the likelihood of the dose impacting in the mouth
and throat. By contrast, aerosol inhalers, such as the MDI, require
a slow and deep inhalation, with an inspiratory flow rate of less
than 60 I/min. This is owing to the device generating its own
aerosol, and so a slower inhalation rate is required to ensure that the
drug deposits in the peripheral airways, since a fast inhalation will
increase the velocity of the drug particles, thus increasing inertial
impaction in the oropharynx as described above [21,38]. Some of the
effect of excessive inspiratory flow with a pMDI can be mitigated by
the particle size used in the acrosol. Usmani ez a/. demonstrated that
increasing the inspiratory flow from 30.8 to 67.1 I/min increased
the deposition of 1.5-pm particles, but reduced the deposition of
6-pm particles. However, a greater clinical effect was observed with
6-pm particles of salbutamol administered via a pMDI with good
inhaler technique than with 1.5-pm particles administered via a
pMDI with either good or bad inhaler technique (30].

Faster inspiratory flow rates increase inertial impaction of aero-
sols in the oropharynx and at bifurcations in the large central air-
ways, thus reducing lung deposition in the peripheral airways. In
one study determining whole lung deposition using the charcoal
block method, deposition of radiolabeled terbutaline was reduced
by a third by increasing the airflow through the MDI device
from 30 to 180 I/min (mean + standard deviation: 11.2 + 4.0 vs
7.2 £2.2; p <0.05) [s0]. A significant proportion of patients with
asthma and COPD have been shown to have an inspiratory flow
too high for an MDI, which could potentially reduce the clinical
effectiveness of inhaled drugs [20.21].

Other studies have demonstrated that lung deposition from dry
powder devices increases as inspiratory flow increases. Borgstrom
et al. demonstrated that the percentage of the metered dose from
a budesonide Turbohaler deposited in the lung as measured by
gamma scintigraphy increased from a mean + standard deviation
14.8 + 3.3% at an inspiratory flow rate of 36 1/min to 27.7 + 9.5%
at 58 I/min [s0]. A further study highlighted the variability in dose
delivered by the Turbohaler device, by demonstrating that the fine
particle fraction was more strongly influenced by inspiratory flow
rate through a Turbohaler compared with an Accuhaler (12-24%
at 30-60 /min vs 15-21% at 30-90 |/min, respectively) [s1].

As a consequence, when a patient uses an acrosol inhaler, such
as the MDI, a slow inspiratory flow rate will produce significantly
greater lung deposition than when used at a faster inspiratory flow
rate. By contrast, when dry powder inhalers, such as a Turbohaler
or Accuhaler are used, a faster inspiratory flow rate will produce
significantly greater lung deposition than a slower inspiratory
flow rate.

The ability of patients to use specific inhalers can vary with
time. During times of increased hyperinflation, such as acute exac-
erbations of asthma of progression to severe emphysema, patients
may not be able to generate sufficient inspiratory flow through
high-resistance devices. In this situation, a low-resistance device,

such as a pMDI or pMDI plus spacer, may be more appropriate.

Effect of resistance of inhaler device on lung deposition
Another important determinant of the inspiratory flow through
an inhaler is the resistance to airflow through the device. The
MDI is a low-resistance device and is easy to inhale through since
there is little resistance to airflow. This means that the patient
needs to apply less effort to inhalation to generate the appropriate
inspiratory flow and optimum drug deposition. A low-resistance
device, such as an MDI, means that it is relatively easy to generate
too great an inspiratory flow, essentially inhaling too fast, which
is a common error in the use of MDIs [37,38.52].

DPI devices have a high resistance to airflow, which limits the
inhalation flow rate through the device, and consequently patients
using a DPI need to apply greater effort to generate the necessary
inspiratory flow to allow for optimum drug delivery. The ability to
generate appropriate inspiratory flow is particularly important for
patients with severe airflow obstruction, young children and the
elderly [40]. Peak inspiratory flow through a Accuhaler, Turbohaler
and HandiHaler device have been shown to be too slow among
4.9, 14.2 and 57.0% of patients with COPD, respectively [20].

The effect of increased airflow resistance on inhalation flow
has been demonstrated [20], and it can be seen that lower inhala-
tion flows can be achieved through the devices with the high-
est airflow resistance (the Easyhaler® [Orion Pharma, UK]and
HandiHaler) than through devices with lower resistance, such as
the Accuhaler (Tasie 1). Consequently, using the same amount of
effort of inhalation, patients can achieve faster inspiratory flows
through the Accuhaler, than through a Turbohaler, HandiHaler
or Easyhaler device.

Choosing the correct inhaler
One of the crucial factors in determining whether the patient has
an appropriate inhaler technique is the inspiratory flow through
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Table 1. Resistance of dry powder inhaler devices.

Accuhaler® 0.078 (0.32) 82.4
Easyhaler® 0.155 (0.21) 41.2
HandiHaler® 0.158 (5.88) 40.4
Turbohaler® 0.110 (0.50) 58.3

the particular device and the ability to coordinate actuation and
inhalation of the inhaler. Voshaar ez a/. have proposed that the
use of inspiratory flow measurements and the ability to coordinate
actuation and inhalation of inhalers may provide guidance to the
most appropriate inhaler for individual patients (Taste 2) (53]. This
guide suggests that patients who naturally have a tendency to have
a fast inhalation would be better suited to DPIs, whereas those
with a slower inhalation speed would be best suited to a pMDI.

Devices such as the In-Check DIAL® inspiratory flow meter
(Clement Clarke Ltd, UK) can be used to ensure that patients
can inhale through their inhaler device at the clinically effective
inspiratory flow rate. The device mimics the internal resistance
of a range of inhaler devices (Tapie 3), allowing the measurement
of inspiratory flow rate through different devices [49.54]. The
In-Check DIAL inspiratory flow meter can be used as part of
the inhaler technique assessment to guide inhaler device selection
and conserve placebo inhalers, which should be single-patient
use only. If a patient is physically unable to achieve the required
optimum inspiratory flow rate, there is no point checking their
technique with that device. If their inspiratory flow is too great
for the device then they may benefit from training and education
or alternatively trying a different device.

It should be noted, however, that the inspiratory flow rates
described in Taste 3 are the optimum inspiratory flow rates for each
device listed. Patients who use any particular inhaler device, but
cannot achieve the optimum inspiratory flow rate, will often gain
clinical benefit from that device (assuming that their overall tech-
nique is satisfactory), but potentially not the maximum benefit. For

Table 2. Suitability of inhaler devices according to

the patient’s inspiratory flow and ability to
coordinate inhaler actuation and inhalation.

pMDI pMDI pMDI + spacer pMDI + spacer
BA-MDI BA-MDI

DPI Nebulizer DPI Nebulizer
Nebulizer Nebulizer SMI

SMI SMI

Adapted with permission from [53].

example, if a patient can only inhale through
a Turbohaler device at an inspiratory flow
rate of 36 1/min, approximately 15% of the
metered dose will reach the lungs, but if the
inspiratory flow rate can be increased to
56 1/min then lung deposition will almost
(201 double to approximately 28% [s0]. It is likely
(62)  that patients will achieve a clinical benefit at
20] both inspiratory flow rates, but would seem
inherently obvious that they could poten-
(20] tially gain greater benefit at the higher flow
rate owing to greater lung deposition.

Additionally, for optimal drug delivery it is important that the
inspiratory flow at the start of inhalation is fast enough to break
up the weak bonds between the drug and carrier particles to
ensure that the optimal particle size is achieved to allow deposi-
tion of the drug in the appropriate region of the lungs 49]. If the
peak inspiratory flow is only achieved gradually (i.e., an inhala-
tion commencing with a slow inspiratory flow, which gradually
increases), the initial force required to generate an appropriate
drug particle size will not be achieved and the delivered dose
will be reduced. A final note of caution with training aids, such
as the In-Check DIAL inspiratory flow meter, is that it assesses
just one component of inhaler technique and does not teach the
patient how to hold, prime and position their inhaler device [38].

Alternative training aids are available to assist inhaler tech-
nique training. The Turbohaler Trainer (AstraZeneca, Sweden)
produces an audible whistle if the patient inhales at an inspira-
tory flow rate above 35 I/min. This ensures the patient is inhal-
ing to achieve clinically significant lung deposition rather than
achieving the optimal inspiratory flow rate. It is useful for patients
who do not like using the Turbohaler device because they can-
not taste the drug, like they can with more ‘familiar’ devices,
such as the MDI. Similarly, the Accuhaler training Device
(Vitalograph, Ennis, Ireland) can be used to ensure patients can
achieve the optimum inspiratory flow rate above 30 I/min. The
2-Tone Trainer® (Canday Medical Ltd, UK) can be used to help
patients learn the correct inspiratory flow rate through an MDI
device. It mimics the airflow resistance through an MDI, such
that if a patient inhales too slowly, no sound is heard, while if
they inhale correctly, one tone is heard. If the patient inhales at
the correct flow rate then two tones are heard. The 2-Tone Trainer
has been demonstrated to maintain the recommended MDI tech-
nique post-training with improvements in Asthma Quality of Life
Questionnaire score [21].

Training aids, such as the In-Check DIAL inspiratory flow
meter, Turbohaler Trainer, Accuhaler Training Device and 2-Tone
Trainer, are tools for determining whether a patient has the physi-
cal capacity to use a particular inhaler device. These devices are
just one aspect of inhaler use, therefore, it is essential that health-
care professionals have access to placebo inhaler devices to assess
a patient’s overall inhaler technique, since these will allow the
patient to be assessed on the priming, positioning and coordina-
tion of the device. Most UK hospitals and general practitioners
have access to placebo inhalers, but many centers advise that
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placebo inhalers should be ‘single-patient use’ only, since there is
a theoretical risk of infection when using placebo inhalers among
patients [105]. However, if placebo inhalers are used for more than
one patient, the British Thoracic Society advise that they should
be decontaminated after each time they are used (Box2).

Since many UK centers can only obtain a limited supply of
placebo inhalers, it is impossible for all patients with asthma or
COPD to have their inhaler technique assessed during hospital
admission or at clinic reviews. If a patient has their own inhalers,
then an extra dose of these could be given if it is thought unlikely
to cause undue harm. If a patient is to be newly prescribed an
inhaler, a judgement must be made to decide which patients
should receive education, training and assessment on correct
inhaler technique using placebo inhalers prior to being given a
prescription, and which patients can receive training and assess-
ment using their new inhaler devices after receiving their dis-
pensed prescription. In these situations, the use of the In-Check
DIAL inspiratory flow meter may aid this decision as patients
who inhale fast are more likely to be suitable for a DPI device,
and slow inhalers are more likely to be suitable for a pMDI device.

Choice of inhaler to prescribe
While no guideline gives specific recommendations on which
inhaler device should be used, they do advise that patients newly
started on an inhaler should receive education and training on
that device, but do not go into further details [1,101-103]. The
American College of Chest Physicians and American College of
Asthma, Allergy and Immunology have provided more useful
advice on prescribing inhalers, recommending that a number of
factors are considered when prescribing inhaler devices [ss). These
factors included drug availability, patient ability to use, cost, con-
venience of device, device durability and patient or prescriber
device preference [ss]. While these factors are perfectly reason-
able issues to consider when prescribing a new inhaler device,
it is strange that patient preference for the inhaler device is the
last consideration, as this may affect adherence to the prescribed
treatment, therefore we would suggest that a pragmatic approach
for inhaler choice could be used (Box 3).

There are a number of studies assessing the preference of dif-
ferent inhaler devices in patients with asthma and COPD, but
most are industry-sponsored studies. In fact, one review reported
that “of the 29 studies, 23 were sponsored by the pharmaceuti-
cal industry, and 83% of the sponsored
trials favored the device manufactured by
the sponsoring company” [56]. One inde-
pendent study comparing multiple inhaler
devices found that the most popular device
was the Easi-Breathe inhaler, followed by
the Autohaler® (3M, USA), Clickhaler®
(Generics UK Ltd, UK) and Accuhaler.
The pMDI and Turbohaler devices were

Table 3. Inhaler devices that can be mimicked by

the In-Check Device®.

Accuhaler® 30-90 I/min*
Autohaler® 30-60 I/min*
Clickhaler® 15-60 I/min’
Easi-Breathe® 20-60 I/min*
HandiHaler® (using adapter) ~ 20-60 I/min*
pMDI 25-60 I/minf
Turbohaler® 30-90 I/min*

'Data taken from from Clement Clarke Ltd, UK.
*Data taken from [63].

the most preferred inhaler in this study, prescribing is restricted
by the limited number of drugs available in this device, with only
Qvar® (Beclometasone, Teva UK) and Salamol™ (salbutamol,
IVAX) being available in the Easi-Breathe in the UK.

Inhaler technique training

Inhaler technique checks need to be an integral part of the routine
management of any patient with either asthma or COPD. The
Aerosol Drug Management Improvement Team group proposed a
practical algorithm in order to improve the instruction of patients
regarding correct inhaler use (Ficure 2) [3]. This algorithm empha-
sizes the need for a consistent assessment of asthma control, and to
only step treatment up once appropriate assessments of aggravating
factors, compliance and inhaler technique are assessed.

This algorithm was specifically designed with asthma in mind;
however, it could equally apply to the care of people with COPD.
Patient perception of their own inhaler technique correlates poorly
with actual use of the inhaler, hence inhaler technique should be
observed and checked regularly [16).

Once a person has been identified to have an incorrect inhaler
technique it is essential that action is undertaken to remedy the
situation. Incorrect inhaler technique could have a direct effect
upon the patient in terms of disease control and the consequent
potential effects on morbidity, mortality and quality of life. There
are also wider socioeconomic impacts in terms of the financial
cost of the inhalers and the cost of treating exacerbations of either

Box 2. Guidance for decontamination of placebo inhalers.

Inhaler canisters and other devices that can be washed must be:
e Disassembled where possible
e Washed thoroughly, ideally in an ultrasound bath or according to guidelines
e Soaked for 1 hin a hypochlorite solution
— 10,000 parts per million if there is potential blood contamination
— 1000 parts per million if no risk of blood contamination

ranked fifth and sixth preferred device,
respectively, with pMDI via Volumatic the
least preferred device [15]. However, despite
the fact that the Easi-Breathe inhaler was

e Dried thoroughly prior to further use.

Dry powder devices and device parts that cannot be washed:

e Decontaminated by thoroughly wiping with an appropriate alcohol wipe
Data taken from [105].

WWW.CXpCl't—l'C‘ViCWS .com

97



Capstick & Clifton

Box 3. Suggested pragmatic approach towards inhaler choice.

e Confirm the diagnosis: is the diagnosis asthma or chronic obstructive pulmonary disease?
e Determine the severity of respiratory disease: the treatment required for asthma and chronic obstructive pulmonary disease should be

sufficient to treat the severity of the condition.

e Objectively assess which device the patient can use: using placebo inhalers and training tools as appropriate.

e |s the patient happy with that device? Once the patient has been taught how to use a particular inhaler device, it is imperative that their
views are sought to ensure that they would be happy to use that device.

¢ Decide on the class of drug required: with few exceptions, the choice of the actual drug to prescribe within a class is unlikely to be as

important as the class of drug.

e Select the drug that is available in that device: once the inhaler device and class of drug is known, the drug often picks itself.

airways disease. In one study of 4078 adults with asthma treated
with inhaled corticosteroids delivered by pMDI, poor technique
was identified in 71% of patients. Asthma stability was found to
be worse in patients with poorer inhaler technique (as determined
by the number of errors made in their inhaler technique), than
patients with good inhaler technique [57).

Inhaler technique training needs to be undertaken by a health-
care professional proficient in providing inhaler technique train-
ing. There is evidence that the training is not always delivered by
appropriately trained staff [s8,59]. The training could be delivered
by a wide variety of healthcare professionals, including medi-
cal staff, nursing staff and pharmacists, depending upon the
individual practices. It should not be simply assumed that all
healthcare professionals have perfect inhaler technique. A number
of studies have identified that a variety of healthcare profession-
als often have poor knowledge on the optimal use of different
inhaler devices [59.60]. Therefore, the regular ongoing education of
healthcare professionals is likely to be of paramount importance
to ensure that they are able to adequately teach patients inhaler

Consider inhaler

technique, and thus not unwittingly contribute to patients’ poor
inhaler technique.

Adequate time and resources need to be set aside for inhaler
technique training; however, it does not need to be prolonged.
Basheti ez al. studied the effect of a monthly community pharma-
cist-delivered inhaler technique session [61]. The training session
only lasted a few minutes, but resulted in a clinical and statisti-
cally significant improvement in quality of life and asthma con-
trol. Another important finding from this study is that once the
monthly inhaler training stopped there was a decline in inhaler
technique with an associated decline in some asthma outcomes.
This would suggest that inhaler technique training may need to be
a continuous process rather than a one-off session at the initiation
of therapy, and patients on long-term inhaled therapy should not
be assumed to be proficient in the use of their inhaler therapies.

The components of inhaler technique training are also impor-
tant. In a small study, the most effective method of delivering
training for the use of a Turbohaler was a combination of verbal
counseling and physical demonstration [61].

Fix next <«——— Step-down therapy

change

T

Incorrect

T

Therapy step up

Check inhaler

technique Correct
Assess compliance
and aggravating <«—————— No -«

factors

Figure 2. Asthma therapy adjustment flow chart.
Adapted with permission from [3].
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Expert commentary

Asthma and COPD are both common conditions worldwide with
an increasing prevalence. Both conditions are associated with
a significant morbidity and mortality. Effective drug therapies
are available in the form of inhaled corticosteroids and broncho-
dilators. These therapies can be delivered by a variety of different
inhalation devices.

Correct use of the inhalation devices will maximize the benefi-
cial effects of therapy, while minimizing potential adverse effects.
Inhaler technique assessment and training needs to be delivered at
the initiation of therapy with a new inhaler device, but also needs
to be repeated throughout the period that the patient received
inhaled drug therapy. A detailed assessment of the patient’s coor-
dination and inspiratory flow patterns could potentially allow for
a recommendation of particular inhalers that are more suitable for
individual patients. This would potentially increase the chances
of successful inhalation therapy with consequent positive effects
on the control of the patient’s condition.

Identification of poor inhaler technique is an integral part of
the management of patients with asthma or COPD. Identification

of poor inhaler technique should lead to either inhaler technique
training or instigate a change of device to enable the patient to use
their inhaler accurately. Advances also need to be made to address
the questions that surround the most efficient method of deliver-
ing inhaler technique education. These questions include the fre-
quency of inhaler check and who should deliver the information.
This may be most appropriate from healthcare professionals, but
the use of expert patients could be an alternative.

Five-year view

Identification of poor inhaler technique and the provision of
appropriate training are going to remain essential for the man-
agement of patients with asthma and COPD for the foreseeable
future. Further research needs to address questions regarding the
nature and frequency of inhaler technique training. New ways of
delivering inhaler technique training should be developed, such
as via video delivered to smartphones or via online asthma action
plans with integrated inhaler technique video clips. Inhaler device
development should focus on producing devices that are easy to
use in an effort to maximize the efficacy of inhaled therapy.

Key issues

e Chronic obstructive pulmonary disease and asthma are both common conditions with an increasing worldwide prevalence.
¢ Inhaled delivery of drugs is essential for the management of chronic obstructive pulmonary disease and asthma to minimize systemic

side effects of the currently available therapies.

e A wide variety of inhalers are available on the market, all of which have relative positive and negative aspects.

¢ Inhaler technique is repeatedly recognized to be poor in a significant number of patients.

¢ Inhaler technique training and education has been demonstrated to be successful.
e Advances in inhaler design and improvement in education may result in more efficient delivery of inhaled drugs.

pharmacological management of COPD: 10 Newman SP. Aerosol deposition
References the importance of inhaler choice and considerations in inhalation therapy. Chest
Papefs of special note have been highlighted as: inhalation technique. Prim. Care Respir. J. 88(Suppl. 2), 1525-160S (1985).
’ Ofmt.cr_eS[ ) ) B 20(3), 338-343 (2011). 11 Everard ML. Guidelines for devices and
1 Brlt.lsh.ThOl‘aCIC Society. British Horne R, Weinman J. Self-regulation and choices. /. Aerosol Med. 14(Suppl. 1),
Guideline on the man.ager'nent of asthma. self-management in asthma: exploring the S$59-S64 (2001).
Thorax 63(Suppl. 4), ivl-ivi21 (2008). role of illness perceptions and treatment 12 Nimmo CJ, Chen DN, Martinusen SM
2 Lavorini F, Magnan A, Dubus JC ez al. beliefs in explaining non-adherence to Ustad TL, bstrow DI\}. Assessment of ,
Effect of incorrect use of dry powder preventer medication. Psychol. Health 17, patient acceptance and inhalation
inhalers on management of patients with 7-32 (2002). technique of a pressurized aerosol inhaler
asthma and COPD. Respir. Med. 102(4), Horne R, Weinman J. Patient’s beliefs and two breath-actuated devices. Ann.
593-604 (2008). about prescribed medicines and their role Pharmacother. 27(7-8), 922-927 (1993).
3 Crompton GK, Barnes PJ, Broeders M in adherence to treatment in chronic 13 Crompton GK. Problems patients have
et al. The need to improve inhalation physical illness. /. Psychosom. Res. 47(6), using pressurized aerosol inhalers. Eur. /.
technique in Europe: a report from the 555-567 (2008). Respir. Dis. Suppl. 119, 101-104 (1982).
o T 7 N TRy ML ke 14 kA8 i Y Wi
(2006). et al. Beliefs about medicines predict re HA, Kriegsman DM, van Eijk JT.
adherence to inhaled corticosteroids. Determinants of an incorrect inhalation
e The Aerosol Drug Management J. Psychosom. Res. 64(1), 47-54 (2008). technique in patients with asthma or
Improvement Team provide a Cochrane GM, Horne R, Chanez P. COPD. Scand. J. Prim. Health Care 19(4),
comprehensive review of the the Compliance in asthma. Respir. Med. 255-260 (2001).
rationale behind improving inhaler 93(11), 763-769 (1999). 15 Lenney J, Innes JA, Crompton GK.
technique. Horne R. Compliance, adherence, and Inappropriate inhaler use: assessment of use
4 Broeders ME, Vincken W, Corbetta L. concordance: implications for asthma and patient preference of seven inhalation

The ADMIT series — Issues in Inhalation
Therapy. 7. Ways to improve

treatment. Chest 130(1 Suppl.), 655-72S
(20006).

devices. EDICI. Respir. Med. 94(5),
496-500 (2000).

WWW.CXpCl‘t—l‘C‘ViCWS .com

99



Capstick & Clifton

e Article examining patient preferences of 28 Papi A, Paggiaro PL, Nicolini G, Vignola 39 Clarke SW, Pavia D, Newman SP. Influence
inhaler devices. AM, Fabbri LM. Beclomethasone/ of different inhalation modes on the efficacy

16 Ho SF, OMahony MS, Steward JA, Breay formoterol versus budesonide/formoterol of pressurized aerosol bronchodilators. Eur.
P, Burr ML. Inhaler technique in older combination therapy in asthma. Eur. Respir. J. Respir. Dis. Suppl. 119, 79-88 (1982).
people in the community. Age Ageing 33(2), J-29(4), 682-689 (2007). 40 DPedersen S, Hansen OR, Fuglsang G.
185-188 (2004). 29 Fabbri LM, Nicolini G, Olivieri D, Papi A. Influence of inspiratory flow rate upon the

17 Lavorini F, Corrigan CJ, Barnes PJ e al. Inhaled beclometasone dipropior.late./ ' effect of a Turbuhaler. Arch. Dis. Child.
Retail sales of inhalation devices in formoterol extra-fine fixed combination in 65(3), 308-310 (1990).

European countries: so much for a global the treatment OAf asthma: evide'nce and 41 Newman S, Steed K, Hooper G, Kallen A,
olicy. Respir. Med. 105(7), 1099-1103 future perspectives. Expert Opin. Borgstrom L. Comparison of gamma
policy. Resp 8 p &
(2011). Pharmacother. 9(3), 479-490 (2008). scintigraphy and a pharmacokinetic
. . 30 Usmani OS, Biddiscombe MF, Barnes PJ. technique for assessing pulmonar

18 Allen SC, Prior A. What determines q gp Y

whether an elderly patient can use a Regional lung deposition and deposition of terbutaline sulphate delivered

. 5 : ronchodilator response as a function o ressurized metered dose inhaler. Pharm.
metered dose inhaler correctly? Br. /. Dis. bronchodil P function of by p ized d dose inhaler. Ph
Chest 80(1), 4549 (1986). beta2-agonist particle size. Am. J. Respir. Res. 12(2), 231-236 (1995).

1o Chapman KR. Love L. Brubaker H. Crit. Care Med. 172(12), 1497—1504 (2005) 42 Leach CL, Davidson P], Boudreau RJ
N Comparison’of breat}l—actuate dand 31 Leach CL, Davidson PJ, Hasse%quis.t BE, Improved airway targeting with the
conventional metered-dose inhaler Boudreau R]. Influence of particle size and CFC-free HFA-beclomethasone metered-
inhalation techniques in elderly subjects. patient dosing technique on lung deposition dose inhaler compared with CFC-

o -beclomethasone from a metere cclomethasone. Eur. Respir. J. ,
Chest 104(5), 1332-1337 (1993). fHFA-beclomethasone f d beclomethasone. Eur. Respir. J. 12(6)
20 ALShowair RA. Tarsin WY. Assi KH dose inhaler. /. Aerosol Med. 18(4), 379-385 1346-1353 (1998).
-Showair arsin ssi
> > > 2005). : :
Pearson SB, Chrystyn H. Can all patients ( ) ] 43 Leach CL, Davidson PJ, P.Ia-lsselqulst BE,
with COPD wuse the correct inhalation flow 32 Gabrio BJ, Stein SW, Velasquez DJ. A new Boudreau RJ. Lung deposition of
with all inhalers and does training help? method to evaluate plume characteristics of hydrofluoroalkane-134a beclomethasone is
Respir. Med. 101(11), 2395-2401 (2007). hydrofluoroalkane and chlorofluorocarbon greater than that of chlorofluorocarbon
. ’ metered dose inhalers. Int. J. Pharm. 186(1), fluticasone and chlorofluorocarbon
21 ?l};Showalr. P}A,fpeza{“son ?rB’ .Chrystﬁan. 3-12(1999). beclomethasone : a cross-over study in
e potential of a 2Tone Trainer to he
patiefr)lts use their metered-dose inhalersl:.) 33 Newman SP, Weisz AW, Talace N, Clarke healchy volunteers. Chest 122(2), 510-516
Chest 131(6), 17761782 (2007). SW. Improvement of drug delivery with a (2002).
. breath actuated pressurised aerosol for 44 De Backer W, Devolder A, Poli G et al.
2 Newr.nan SP. Sp acer devices for‘ metered patients with poor inhaler technique. Thorax Lung deposition of BDP/formoterol HFA
;12596 ;nél;)al(ezrgbg)lm. Pharmacokiner. 43(6), 46(10), 712-716 (1991). pMDI in healthy volunteers, asthmatic, and
' ) 34 Dalby R, Spallek M, Voshaar T. A review of CO'PD patients. /. Aerosol Med. Pulm. Drug
23 llilool;nﬁeld P, Crf)mpton Gi’ l\W{nseny]. the development of Respimat Soft Mist Deliv. 23(3), 137-148 (2010).
tube spacer to improve tnhafation o Inhaler. /nt. J. Pharm. 283(1-2), 1-9 45 Hamid Q, Song Y, Kotsimbos TC ez al.
;EE§B§30T4§;ezi;;;§d acrosols. Br. Med. J. (2004). Inflammation of small airways in asthma.
’ ' , 35 Singh S, Loke YK, Enright PL, Furberg CD. J. Allergy Clin. Immunol. 100(1), 44-51

24 Brown PH, Blundell G, Greening AP, Mortality associated with tiotropium mist (1997).

Cro.mp ton GK. Do large Yolume spacer inhaler in patients with chronic obstructive 46 Leach C, Colice GL, Luskin A. Particle size
dCVlC.CS reduce th? systemic fffeCts of high pulmonary disease: systematic review and of inhaled corticosteroids: does it matter?
dose inhaled corticosteroids? Thorax meta-analysis of randomised controlled J. Allergy Clin. Immunol. 124(6 Suppl.),
45(10), 736739 (1990). crials. BMJ 342, d3215 (2011). $88-593 (2009).

25 Fireman P, Prenner BM, Vincken W, 36 Tashkin DP, Celli B, Senn S et al. A 4-year 47 Vanden Burgt JA, Busse WW, Martin R],
Demedts M, Mol §], Cohen RM. trial of tiotropium in chronic obstructive Szefler SJ, Donnell D. Efficacy and safety
Long:-term safety and efficacy of a pulmonary disease. N. Engl. J. Med. overview of a new inhaled corticosteroid,
Zblorofluorocarbor;—free beclc;rrjthas:;[e 359(15), 1543-1554 (2008). QVAR (hydrofluoroalkane-beclomethasone

ipropionate extrafine aerosol. Ann. Aller, X . .
A_S/mfa Tmmunol, 86(5), 557-565 (2001)? 37 Chrystyn H, Price D. Not all asthma extrafine mh'alatlon aerosol), in asthma.
’ ) inhalers are the same: factors to consider J. Allergy Clin. Immunol. 106(6),

26 Gross G, Thompson FJ, Chervinsky P, when prescribing an inhaler. Prim. Care 1209-1226 (2000).

Zariden Bhurgt J. (}i{'ydro'fluoroal4kg(r)16—l.34a Respir. . 18(4), 243-249 (2009). 48  Bell J. Why optimise inhaler technique in
eclomethasone dipropionate, microg, .

is as effective as chforopﬂuorocarbon ¢ *  Good practical review of the factors to ;st?;n:;;xgocogl) Dz Br. J. Prim. Care Nurs.

beclomethasone dipropionate, 800 microg, consider when choosing an inhaler device e g . .

for the treatment of moderate asthma. for a patient with asthma. 49 Ehry:ityn H. ils u?hilaltlc;n rate mLp ortant

Chest 115(2), 343-351 (1999). 38 Haughney J, Price D, Barnes NC, Virchow Ior éhrykpgfv ler 1.nd a crf U}img the Respi

27 Papi A, Paggiaro P, Nicolini G, Vignola JC, Roche N, Chrystyn H. Choosing Al/l[;d 9€;(2) llasi(:IIS;H(;OYOtﬁ)CSC e
AM, Fabbri LM. Beclomethasone/ inhaler devices for people with asthma: ’ ’ ’
formoterol vs fluticasone/salmeterol current knowledge and outstanding research 50 Borgstrom L, Bondesson E, Moren 1.:’.
inhaled combination in moderate to severe needs. Respir. Med. 104(9), 1237-1245 Trofast Ff’ Newman S.P‘ Lung deposition of
asthma. Allergy 62(10), 1182-1188 (2007). (2010). budesonide inhaled via Turbuhaler:

100 Expert Rev. Respir. Med. 6(1), (2012)



Inhaler technique & training in people with COPD & asthma

51

52

53

54

55

a comparison with terbutaline sulphate in
normal subjects. Eur. Respir. J. 7(1), 6973
(1994).

Palander A, Mattila T, Karhu M, Muttonen
E. In vitro comparison of three salbutamol
containing multidose dry powder inhalers:
Buventol Easyhaler®, Inspiryl Turbuhaler®
and Ventoline Diskus®. Clin. Drug Investig.
20(1), 25-33 (2000).

Newman SP, Pavia D, Garland N, Clarke
SW. Effects of various inhalation modes on
the deposition of radioactive pressurized
aerosols. Eur. J. Respir. Dis. Suppl. 119,
57-65 (1982).

Voshaar T, App EM, Berdel D ez al.
[Recommendations for the choice of
inhalatory systems for drug prescription].

Preumologie 55(12), 579-586 (2001).

Nsour WM, Alldred A, Corrado J,
Chrystyn H. Measurement of peak
inhalation rates with an in-check meter to
identify an elderly patient’s ability to use a
turbuhaler. Respir. Med. 95(12), 965-968
(2001).

Dolovich MB, Ahrens RC, Hess DR ez al.
Device selection and outcomes of aerosol
therapy: Evidence-based guidelines:
American College of Chest Physicians/
American College of Asthma, Allergy, and
Immunology. Chest 127(1), 335371
(2005).

56

57

58

60

61

62

Anderson P. Patient preferences for and
satisfaction with inhaler devices. Eur.
Respir. Rev. 14(96), 109-116 (2005).

Giraud V, Roche N. Misuse of
corticosteroid metered-dose inhaler is
associated with decreased asthma stability.
Eur. Respir. J. 19(2), 246-251 (2002).

Burton AJ. Asthma inhalation devices:
what do we know? Br. Med. J. 288(6431),
16501651 (1984).

Interiano B, Guntupalli KK. Metered-dose
inhalers. Do health care providers know
what to teach? Arch. Intern. Med. 153(1),
81-85 (1993).

Hanania NA, Wittman R, Kesten S,
Chapman KR. Medical personel’s
knowledge of and ability to use inhaling
devices. Metered-dose inhalers, spacing

chambers, and breath-actuated dry powder
inhalers. Chest 105(1), 111-116 (1994).

Basheti I, Reddel HK, Armour CL,
Bosnic-Anticevich SZ. Pharmacists’
understanding of patient education on

metered-dose inhaler technique. Ann.
Pharmacother. 34(11), 1249-1256 (2007).
Assi K, Chrystyn H. The different
resistance of dry powder inhalers (DPIs).
Am. J. Respir. Crit. Care Med. 163(5), A443
(2001).

63

Chodosh S, Flanders JS, Kesten S, Serby
CW, Hochrainer D, Witek TJ Jr. Effective
delivery of particles with the HandiHaler
dry powder inhalation system over a range
of chronic obstructive pulmonary disease
severity. /. Aerosol Med. 14(3), 309-315
(2001).

Websites

101

102

103

104

105

Global Inititiative for Asthma. Global
strategy for asthma management and
prevention.

www.ginasthma.com

Global Initiative for Chronic Obstructive
Disease. Global strategy for the diagnosis,
management and prevention of chronic
obstructive pulmonary disease.
www.goldcopd.org

NICE. Managment of chronic obstructive
pulmonary disease in adults in primary and
secondary care.

www.nice.org.uk

MHRA.
www.mhra.gov.uk/Safetyinformation/

DrugSafetyUpdate/ CON099869

British Thoracic Society. The use of
placebo inhaler devices, peak flow meters
and inspiratory flow meters in clinical
practice - practical recommendations
(2005).

www.brit-thoracic.org.uk

WWW.CXpCl‘t—l‘CViCWS .com

101



Capstick & Clifton

Medscape

EDUCATION disease and asthma

To obtain credit, you should first read the journal article. After
reading the article, you should be able to answer the following,
related, multiple-choice questions. To complete the questions
(with a minimum 70% passing score) and earn continuing medi-
cal education (CME) credit, please go to http://www.medscape.
org/journal/expertrespiratory. Credit cannot be obtained for tests
completed on paper, although you may use the worksheet below
to keep a record of your answers. You must be a registered user on
Medscape.org. If you are not registered on Medscape.org, please
click on the New Users: Free Registration link on the left hand
side of the website to register. Only one answer is correct for each
question. Once you successfully answer all post-test questions
you will be able to view and/or print your certificate. For ques-
tions regarding the content of this activity, contact the accredited
provider, CME®@medscape.net. For technical assistance, contact
CME®@webmd.net. American Medical Association’s Physician’s
Recognition Award (AMA PRA) credits are accepted in the
US as evidence of participation in CME activities. For further
information on this award, please refer to http://www.ama-assn.

org/ama/pub/category/2922.html. The AMA has determined

Inhaler technique and training in people with chronic obstructive pulmonary

that physicians not licensed in the US who participate in this
CME activity are eligible for AMA PRA Category 1 Credits™.
Through agreements that the AMA has made with agencies in
some countries, AMA PRA credit may be acceptable as evidence
of participation in CME activities. If you are not licensed in the
US, please complete the questions online, print the AMA PRA
CME credit certificate and present it to your national medical
association for review.

12 3 45
1. The activity supported the learning objectives.

2. The material was organized clearly for learning
to occur.

3. The content learned from this activity will
impact my practice.

4. The activity was presented objectively and
free of commercial bias.

1. Your patient is a 22-year-old woman with recently diagnosed asthma. She requires treatment with an inhaled
corticosteroid plus short-acting inhaled albuterol for rescue therapy. What should you consider regarding
different types of inhaler before writing her a prescription?

A
OB

Spacers are ineffective in improving drug delivery among persons using pMDIs

Extra-fine particle pMDIs require a higher dose of corticosteroid

[0 € BA-MDIs require the patient to generate at least moderate inspiratory flow

[0 D The Accuhaler has consistently been demonstrated to be the easiest DPI to use

2. What is the best particle size for this patient’s inhaled corticosteroid and B,-agonist to ensure the best treatment

efficacy?

A <luym
OB
0 c
O D

4 um
12 um
>15 pm
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3. What can you tell this patient regarding the use of her inhalers?
[1 A DPIsrequire a slow and steady inspiratory effort
[1 B pMDlIs require a fast and deep inhalation
[] C Faster inspiratory flow rates reduce the impaction of aerosols in the oropharynx
[1 D Lung deposition from dry powder devices increases as inspiratory flow increases

4. The patient leaves with her prescription and returns for a follow-up visit 4 weeks later. At this time, she reports
that she still has frequent symptoms of shortness of breath and poor exercise tolerance. What is the next best step
in her care?

[0 A Assess compliance and aggravating factors for her asthma
[ B Check her inhaler technique
[0 € Consider changing her inhaler

[0 D Increase the dose of her inhaled corticosteroid
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