
R E V I E W

Inhaled treatment for chronic obstructive pulmonary

disease: what’s new and how does it fit?
G.P. Currie1 and B.J. Lipworth2

From the 1Consultant Chest Physician, Chest Clinic C, Aberdeen Royal Infirmary, Aberdeen, UK and
2Consultant Chest Physician, Scottish Centre for Respiratory Research, Ninewells Hospital and Medical
School, Dundee, UK

Address correspondence to Dr Graeme P. Currie. Consultant Chest Physician, Chest Clinic C, Aberdeen Royal Infirmary, Aberdeen, UK. email:
graeme.currie@nhs.net

Summary

Since chronic obstructive pulmonary disease (COPD) is characterized by progressive airflow obstruction, inhaled broncho-
dilators form the mainstay of treatment. A variety of new inhaled drugs and inhaler devices have recently been licensed
and approved for prescribing to patients with COPD; many such drugs have been formulated in devices to deliver two differ-
ent drugs at the same time. The evidence based review article highlights all of the drugs now licensed, describes some of
the evidence surrounding their use and highlights practical steps in helping decide when these drugs should be considered
in the context of guidelines.

Introduction

Chronic obstructive pulmonary disease (COPD) is a major global
health problem characterized by progressive irreversible airflow
obstruction typically caused by cigarette smoking and contin-
ued exposure to indoor biomass fuels in developing countries.
Its presence generally heralds the onset of chronic respiratory
symptoms and exercise limitation, punctuated by exacerbations
which are associated with undesirable effects on overall health
status in the short, medium and long-term.1–3

Since airflow obstruction is a universal feature of COPD, top-
ically delivered bronchodilators form the cornerstone of
pharmacological treatment with inhaled corticosteroids (ICS)
and other options reserved for patients with more advanced
disease with frequent exacerbations.4,5 Over the past decade,
considerable research—requiring vast sums of money and sig-
nificant input by both the scientific and pharmaceutical
communities—has taken place into the development of new
strategies and approaches in management. This in turn has
generated a myriad of published data and the introduction of a

bewildering array of new inhaled treatments and devices avail-
able within the armamentarium of clinicians and prescribers.

This evidence based review article is not designed to be a
systematic review but aims to highlight to practising clinicians
the most important and clinically advanced new inhaled drugs
designed for use in COPD and where they most comfortably sit
within the existing framework of national and international
guidelines. To achieve this, both authors performed an exten-
sive literature search using Pubmed and the Cochrane library
up to July 2015 with the following keywords: long acting mus-
carinic antagonist, long acting b2-agonist, inhaled corticoster-
oids, chronic obstructive pulmonary disease, exacerbations,
pulmonary function, adverse effects and pneumonia.

Management overview

As with most chronic diseases, the overall management of COPD
can broadly be classified into non-pharmacological and pharma-
cological manoevres, with a minority of patients being considered
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suitable for lung transplantation and other interventional
approaches. Since COPD is a heterogeneous condition—with dif-
ferent patients having different specific needs—an individualized
treatment approach should ideally be pursued.4,5

When considering which inhaled treatment is most suitable
to the needs of a patient with COPD, it is imperative that a com-
prehensive assessment is firstly made focusing primarily upon
factors such as extent of breathless, frequency of exacerbations,
exercise limitation and spirometric values [forced expiratory
volume in 1 s (FEV1) and forced vital capacity]. The National
Institute of Clinical Excellence guidelines on COPD management
suggest that inhaled treatment is prescribed in a step-wise
manner according to FEV1% predicted, symptoms and exacerba-
tions,4 while the Global initiative for Chronic Obstructive Lung
Disease (GOLD) classification of disease severity adopts a simi-
lar approach but categorizes patients into groups A, B, C or D as
a guide to directing appropriate treatment.5

Short-acting bronchodilators

Short-acting b2-agonists (SABAs)—such as salbutamol and ter-
butaline—act directly upon bronchial smooth muscle to dilate
the airways. Drugs within this class reduce breathlessness, im-
prove lung function and are effective when used on an ‘as
required basis’.6 Salbutamol and terbutaline have an onset of
action of 5 min, peak effect within 60–90 min with duration of
action between 4 and 6 h. Ipratropium is the only available
short-acting muscarinic antagonist (SAMA) and offsets high-
resting bronchomotor vagally induced tone to dilate the
airways. It has been shown in some studies to reduce breathless-
ness and improve lung function and quality of life.7 Ipratropium
has an onset of action within 15 min, peak effect within 30–
60 min and duration of action between 3 and 5 h.

All patients with COPD should be prescribed a short-acting
inhaled bronchodilator (SABA or SAMA) for as required relief of
symptoms; guidelines indicate that there are no major differ-
ences in responses to either class, no great benefit from com-
bining both classes or from using them on a regular daily
basis.4,5 It is important to note that patients using a long-acting
muscarinic antagonist (LAMA) should not be prescribed ipra-
tropium, but use a SABA for acute symptom relief. This is be-
cause ipratropium is a non selective muscarinic antagonist
which blocks inhibitory pre-junctional M2 receptors which re-
moves ‘the brake’ from post junctional acetylcholine release;

this may overcome selective M3 receptor antagonism conferred
by a LAMA (such as tiotropium).

In patients with minimal symptoms, preserved lung func-
tion (FEV1> 80% predicted) and few (if any) exacerbations, a
SAMA or SABA should be prescribed as monotherapy (without
the need for any other inhaled treatment) for as required use.4,5

Long-acting bronchodilators

Inhaled long acting bronchodilators form the mainstay of treat-
ment of COPD. The two classes in widespread use are LAMAs
and long-acting b2-agonists (LABAs) (Table 1).8 These drugs
promote sustained bronchodilation, improve symptoms and
quality of life, and reduce exacerbations; both classes are
usually well tolerated although adverse effects are shown in
Table 2.

Guidelines indicate that a long acting bronchodilator as
monotherapy (i.e. LAMA or LABA) should be given initially in
symptomatic patients with FEV1� 50% predicted.4,5 If symp-
toms persist thereafter, both classes of long-acting bronchodila-
tor may be used in either two separate devices or more
conveniently in a combined LAMA/LABA inhaler device.

Long-acting muscarinic antagonists

LAMAs cause a reduction in resting bronchomotor tone,
smooth muscle relaxation and prolonged bronchodilation by

Table 1. Characteristics of long acting bronchodilator monotherapy inhalers

Class Drug Brand name Delivery device type Delivery device name Dose (mg) Frequency

LAMA Tiotropium Spiriva DPI Handihaler 18 Once daily
LAMA Tiotropium Spiriva FMI Respimat 5 Once daily
LAMA Aclidinium Eklira DPI Genuair 322 Twice daily
LAMA Glycopyrronium Seebri DPI Breezhaler 44 Once daily
LAMA Umeclidinium Incruse DPI Ellipta 55 Once daily
LABA Formoterol Atimos pMDI pMDI 12 Twice daily
LABA Formoterol Oxis DPI Turbohaler 12 Twice daily
LABA Formoterol Non-proprietary DPI Easyhaler 12 Twice daily
LABA Formoterol Foradil DPI Aerolizer 12 Twice daily
LABA Salmeterol Serevent DPI Accuhaler 50 Twice daily
LABA Salmeterol Serevent pMDI pMDI 50 Twice daily
LABA Indacaterol Onbrez DPI Breezhaler 150/300 Once daily
LABA Olodaterol Striverdi FMI Respimat 5 Once daily

pMDI, pressurized metered dose inhaler; FMI, fine mist inhaler; DPI, dry powder inhaler.

Table 2. Adverse effects of long acting bronchodilators

Long-acting b2-agonists Long-acting anti-muscarinics

Tachycardia Dry mouth
Palpitation Nausea
Myocardial ischaemia Constipation
Peripheral vasodilation Diarrhoea
Fine tremor Cough
Headache Headache
Muscle cramps Tachycardia
Prolongation of the QT interval Acute angle glaucoma
Hypokalaemia Bladder outflow obstruction
Feeling of nervousness Paradoxical bronchospasm
Paradoxical bronchospasm Blurred vision
Sleep disturbance Dry mouth
Tachycardia Nausea
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selectively blocking the effects of acetylcholine on post junc-
tional M3 receptors on airway smooth muscle. However, it is
now recognized that acetylcholine is also a paracrine medi-
ator of inflammation on the epithelium and mucosal cells
such that LAMAs may also confer anti-inflammatory activity
as evidenced by reductions in exacarbations.9 Tiotropium is
the most well-established LAMA with recent introduced add-
itions to this class being umeclidinium, glycopyrronium and
aclidinium (Table 1). All LAMAs are administered via breath
actuated dry powder inhalers (DPI), while tiotropium is also
available as a solution-based multi-dose Respimat fine mist
solution inhaler (FMI). Data have generally indicated that the
new LAMAs confer significant advantages compared with
placebo, with effects comparable, on the whole, to
tiotropium.10–12

In a Cochrane review of 22 studies,13 tiotropium was associ-
ated with a significant improvement in quality of life and reduc-
tion in exacerbations compared with placebo. In a further
Cochrane review across seven studies,14 tiotropium was similar
to LABAs in improving quality of life and lung function, al-
though the former was more effective than LABAs in preventing
exacerbations and disease-related hospital admission. The
mechanism by which tiotropium reduces exacerbations is prob-
ably due to attenuating the pro-inflammatory effects of acetyl-
choline rather than classical effects of smooth muscle
relaxation.9 Despite safety concerns relating to tiotropium de-
livered via the Respimat, in a randomized controlled trial com-
paring tiotropium delivered via DPI and FMI of 17 135 patients
with COPD over �2 years, no differences occurred in risk of
death, major adverse cardiovascular events or exacerbations.15

Moreover the lung deposition, measured as its kinetic bioavail-
ability, has been shown to be 24% lower with tiotropium
delivered by FMI compared with DPI.16

A Cochrane review evaluated outcomes using the twice
daily LAMA aclidinium across 12 studies involving �10 000 pa-
tients.11 Aclidinium was associated with improved quality of
life and reduced hospital admission due to severe exacerba-
tions vs. placebo, although it failed to reduce mortality, serious
adverse events or exacerbations requiring oral steroids or anti-
biotics. In the same study, firm conclusions regarding any
benefits of aclidinium vs. either tiotropium or LABAs were not
able to be made due to insufficient data. However, in a
randomized placebo controlled study of over 400 individuals
with mean FEV1 of 56% predicted, aclidinium was as effective
as tiotropium over 6 weeks in terms of 24 h bronchodilation,
although only the former resulted in a greater (P� 0.05) im-
provement in symptoms vs. placebo.12 In an early study, the
once daily LAMA umeclidinium significantly improved lung
function vs. placebo, with effects comparable to tiotropium.10

In the GLISTEN trial, 17 773 patients were randomized to re-
ceive the once daily LAMA glycopyrronium, tiotropium or pla-
cebo as add-on therapy to a combination of salmeterol (a
LABA) and fluticasone propionate (an ICS) for 12 weeks. Add on
treatment with glycopyrronium resulted in comparable

improvements in lung function to add on tiotropium, whereas
the former demonstrated significant improvements in lung
function, health status and rescue medication compared with
the LABA/ICS combination.

Long-acting b2-agonists

LABAs act directly upon b2-adrenoceptors causing smooth
muscle to relax and airways to dilate. The two most widely used
LABAs—formoterol and salmeterol—are given on a twice daily
basis. A Cochrane review of 26 trials evaluated their effects after
treatment of at least 3 months,18 and demonstrated they were
associated with improved quality of life and fewer exacerba-
tions compared with placebo, but failed to reduce mortality. In
contrast to SABAs, both salmeterol and formoterol are relatively
lipophilic (fat soluble) and have prolonged receptor occupancy.
Factors such as these—as well as exo-receptor binding with sal-
meterol - may in part explain their prolonged duration of action.
Formoterol is a more potent agonist than salmeterol in terms of
smooth muscle relaxation, and has a more rapid onset of action;
this property may have beneficial effects in patients perceiving
more immediate benefit due to relatively quick
bronchodilation.19

New ultra-LABAs have been developed for use on a once
daily basis as monotherapy; examples include indacaterol and
olodaterol. Another once daily LABA—vilanterol—is currently
only available in combination with the LAMA umeclidinium or
with the ICS, fluticasone furoate. In the largest meta-analysis of
once daily LABAs across 13 studies,20 indacaterol resulted in
statistically significant and clinically meaningful improvements
in lung function and quality of life compared with placebo. In
the same study, lung function improvements were comparable
to that achieved with more established twice daily LABAs. In a
further multicentre non-inferiority study,21 3444 patients with
severe COPD were randomized to receive indacaterol or tio-
tropium for 1 year. Both treatments conferred clinically relevant
improvements in lung function at 12 weeks with indacaterol
being non-inferior to tiotropium, while patients receiving tio-
tropium experienced fewer exacerbations.

Long acting bronchodilator combination inhalers

As well as being given as the individual drug, some long acting
bronchodilators have been introduced to deliver both classes of
drug (i.e. LAMA and LABA) in a single combination inhaler de-
vice, with four such distinct types being available for use in the
UK (Table 3). Many studies have demonstrated superiority of
the combination product compared with each respective
monocomponent in terms of FEV1 and symptoms, and in some
cases exacerbations and quality of life.22–26 However, no data
demonstrates greater all round efficacy between different com-
bined LAMA/LABA formulations. Inevitably the choice of LABA/
LAMA inhaler device will be influenced by considerations
including cost and patient preference. Combining drugs in a

Table 3. Characteristics of long acting bronchodilator combination inhalers

Class Drug Brand name Delivery device type Delivery device name Dose (mg) Frequency

LAMA/LABA Aclidinium/Formoterol Duaklir DPI Genuair 340/12 Twice daily
LAMA/LABA Umeclidium/Vilanterol Anoro DPI Ellipta 55/22 Once daily
LAMA/LABA Glycopyrronium/Indacaterol Ultibro DPI Breezhaler 43/85 Once daily
LAMA/LABA Tiotropium/Olodaterol Spiolto FMI Respimat 5/5 Once daily

LABA, long acting b2-agonist; LAMA, long acting muscarinic antagonist; DPI, dry powder inhaler; FMI, fine mist inhaler.
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single inhaler device is an increasingly popular method of de-
livering different classes of drugs to the lungs; doing so not only
minimizes the number of inhaler device patients need to use,
but may well enhance adherence to treatment, reduce exacer-
bations and overall costs.27–29

In a systematic review of 11 trials involving approximately
10 000 patients lasting>4 weeks,24 the effects of a combination
of umeclidinium plus vilanterol were explored; comparisons
were against its monocomponents, tiotropium or fluticasone
plus salmeterol. The LAMA/LABA combination was superior
(P< 0.05) against all comparators in terms of lung function, plus
associated with a greater likelihood of demonstrating a minimal
clinically important difference on the transition dyspnoea index
and reducing exacerbations vs. its monocomponents. In the
same study, no significant differences between the LAMA/LABA
combination were observed vs. tiotropium in symptoms or risk
of COPD exacerbation, with a comparable safety profile between
all treatments. In a further study,23 a combination of indacaterol
and glycopyrronium was compared with a combination of tio-
tropium plus formoterol. The former treatment was deemed to
be non-inferior to the latter in terms of improvements in quality
of life, although it conferred a small benefit (P< 0.001) in lung
function. Bateman et al.30 combined outcomes of two studies
involving more than 3000 patients receiving aclidinium plus for-
moterol vs. the individual constituents and placebo. Over 24
weeks, improvements (P< 0.05) in symptoms with the
combination inhaler vs. the LABA and LAMA alone and placebo
occurred, with moderate or severe exacerbations significantly
reduced with the LAMA/LABA vs. placebo (but not
monotherapies).

Combined ICS plus long-acting b2-agonist
inhalers

Considerable debate has taken place over the years as to the
exact clinical effects of ICS in COPD, whether they should be
prescribed, and if so, who should receive them, at what dose,
whether they are associated with an increased risk of
pneumonia and other serious adverse effects, and if any overall
benefits outweigh drawbacks associated with chronic use.
Given these contentions, multiple large multicentre studies and
meta-analysis have attempted to address uncertainties such as
these surrounding their use. When used for COPD, ICS are only
licensed for use when combined with a LABA in a single inhaler
device.

Guidelines and licensing authorities generally indicate that
co-administration of ICS should be considered in patients with
FEV1< 60% predicted (in a combination inhaler with a LABA)
who experience frequent (�2 per year) exacerbations.4,5

However, the dose of ICS required to achieve maximal beneficial
effect with minimal adverse effect (optimum therapeutic ratio)
is not firmly established, and partly as a consequence of this,

different combined ICS/LABA inhaler devices contain ICS of dif-
ferent potency and dose.

Four combined ICS/LABA inhalers are available for use in the
UK (Table 4), with the combinations of fluticasone furoate plus
vilanterol and beclomethasone plus formoterol being the most
recent additions to the well-established combinations of bude-
sonide plus formoterol and fluticasone propionate plus salme-
terol. All are multidose DPI devices with the exception of the
solution extra fine particle beclomethasone/formoterol formu-
lation. Most studies evaluating LABAs and ICS have shown su-
periority of the combination product over its monocomponent
alone. For example, in the largest study evaluating this combin-
ation of drugs (TORCH),31 fluticasone plus salmeterol in combin-
ation was better than either drug as monotherapy in terms of
survival, FEV1, exacerbation frequency and quality of life over a
3-year period. In the same study, the primary end-point of all
cause mortality with the combination product was not
achieved. In studies evaluating the combination of budesonide
with formoterol, the proportion of reductions in exacerbations
(24%) were of a similar magnitude to the TORCH study with the
combination product vs. placebo.32,33 In a further study
(INSPIRE) involving 1323 patients with FEV1 39% predicted,34 sal-
meterol/fluticasone propionate vs. tiotropium was evaluated.
The annual exacerbation rate was similar between randomized
treatments: 1.28 vs. 1.32, P¼ 0.656 for salmeterol/fluticasone
and tiotropium, respectively. The quality of life score was lower
(P¼ 0.04) after 2 years with salmeterol/fluticasone vs. tio-
tropium, although this failed to reach a clinically relevant differ-
ence. Although overall numbers were small, mortality was
lower (P¼ 0.03) with salmeterol/fluticasone (21 died) vs. tio-
tropium (38 died), although the former was associated with a
high incidence of pneumonia (P¼ 0.008 for the difference).
In> 3000 patients with COPD,35 the addition of fluticasone furo-
ate to vilanterol resulted in a reduction in moderate and severe
exacerbations compared with the vilanterol only group, but was
linked to an increased risk of pneumonia.

In a Cochrane review8 of 19 studies of varying length (mean
42 weeks) different combined LABA/ICS devices were assessed.
Compared with placebo, the combination product resulted in
fewer exacerbations, and an overall reduction in mortality was
observed, although this finding was skewed by data from the
largest study (TORCH).31 Similarly, combined ICS/LABA resulted
in significant improvement in health status and lung function,
while in the same study, an increase in the risk of pneumonia
was observed with combined inhalers vs. placebo. The SUMMIT
trial 36 reported on 16 485 patients with COPD who also had an
increased risk of cardiovascular disease and compared flutica-
sone furoate with vilanterol vs. each monocomponent or pla-
cebo (all delivered by the Ellipta DPI device over 15–44 months).
Preliminary data37 demonstrated that the primary end point of
risk of death with fluticasone furoate with vilanterol was 12%
lower compared with placebo but non-significant (P¼ 0.14).
Moreover, the secondary end point of composite cardiovascular

Table 4. Characteristics of inhaled corticosteroid and long acting beta-agonist combination inhalers

Class Drug Brand name Delivery device Delivery device name Dose (mg) Frequency

ICS/LABA Fluticasone Propionate/Salmeterol Seretide DPI Accuhaler 500/50 Twice daily
ICS/LABA Budesonide/Formoterol Symbicort DPI Turbohaler 400/12 Twice daily
ICS/LABA Budesonide/Formoterol DuoResp Spiromax DPI 400/12 Twice daily
ICS/LABA Fluticasone Furoate/Vilanterol Relvar DPI Ellipta 92/22 Once daily
ICS/LABA Beclometasone/Formoterol Fostair pMDI pMDI 200/12 Twice daily

pMDI, pressurized metered dose inhaler; ICS, inhaled corticosteroid; LABA, long acting beta-agonist; DPI, dry powder inhaler.

508 | QJM: An International Journal of Medicine, 2016, Vol. 109, No. 8

Deleted Text: minimises 
Deleted Text: &thinsp;
Deleted Text: , 
Deleted Text: versus
Deleted Text: versus
Deleted Text: to 
Deleted Text: versus
Deleted Text: <sup>30</sup>
Deleted Text: versus
Deleted Text: versus
Deleted Text: inhaled corticosteroid
Deleted Text: well 
Deleted Text: dry powder inhaler
Deleted Text: -
Deleted Text: versus
Deleted Text: versus
Deleted Text: randomised 
Deleted Text: versus
Deleted Text: versus
Deleted Text: versus
Deleted Text: to 
Deleted Text: to 
Deleted Text: versus
Deleted Text: versus
Deleted Text: -
Deleted Text: to


events was 7.4% lower with the combination product vs. pla-
cebo, although this was also not significant (P¼ 0.48).

Adverse effects of ICS

ICS cause both local and systemic adverse effects. Common local
adverse sequelae include oropharyngeal candidiasis and dys-
phonia.38 Previous studies have shown that skin bruising occurs
more commonly in patients using ICS, while variable dose-
related effects have been observed in terms of reduction of bone
mineral density (osteoporosis) and cortisol (adrenal insuffi-
ciency).38 In the TORCH study31 and in another study35 evaluat-
ing fluticasone furoate, an increased risk of pneumonia was
observed in patients receiving ICS alone and when used in con-
junction with a LABA. Other data have shown the propensity for
pneumonia to be greater with fluticasone propionate compared
with budesonide.39–41 In a further study, it was suggested that
the association with pneumonia and ICS s may not be a class ef-
fect, as across 7 trials (including 3801 patients), no increased in-
cidence of pneumonia was observed with budesonide.42 Possible
explanations behind the observed association between flutica-
sone and pneumonia have been postulated such as its higher
lipophilicity resulting in more prolonged local immune suppres-
sion in the lung, altering the lung microbiome in patients with
COPD who have impaired mucociliary clearance.43 In a Cochrane
review across 43 studies,44 it was concluded that budesonide
and fluticasone (delivered alone or in combination with a LABA)
were associated with increased risk of pneumonia, but neither
significantly affected mortality vs. controls. Despite the apparent
‘signal’ in terms of pneumonia and ICS in COPD, it is important
to note that no large well conducted clinical trial has been specif-
ically designed to explore the presence or absence of this associ-
ation. In some of the studies highlighted above, ‘pneumonia’ did
not have to be confirmed radiologically, and it is pertinent to em-
phasize that increased pneumonia events have not been directly
linked to an increase in mortality.45

Triple therapy

In advanced symptomatic COPD, many patients are prescribed
triple therapy with a combination of a LAMA, LABA and ICS.

Currently, no inhaled device contains all three drug classes, and
patients require to typically use a monocomponent LAMA in-
haler plus combined ICS/LABA device. However, combination
triple inhaler devices are currently in clinical development; ex-
amples include combinations of fluticasone/vilanterol/umecli-
dinium and beclomethasone/formoterol/glycopyrronium.

In studies by Tashkin46 and Welte,47 the addition of tio-
tropium to fluticasone plus salmeterol resulted in a reduction in
exacerbations in one study, but not the other. The GLISTEN
study demonstrated significant improvements in FEV1 and
quality of life plus reduction in rescue medication use when ei-
ther tiotropium or glycopyrronium were added to fluticasone/
salmeterol over 3 months.17 In a retrospective cohort study,48

2853 patients with moderate-to-severe COPD were followed up
for between 4 and 5 years of whom 996 were receiving ICS/LABA
and 1857 receiving ICS/LABA/LAMA. Comparing outcomes using
triple vs. dual therapy, there was a 15% reduction for hospital
admissions, 29% reduction for oral corticosteroid bursts and
26% reduction for all-cause mortality. A further study (analysing
overall outcomes of two separate studies across a total of> 1000
patients) involving the combination of umeclidinium plus fluti-
casone furoate/vilanterol,49 also supports the use of triple ther-
apy in improving lung function with some improvement in
symptom reduction. Whether adding LAMA to ICS/LABA in a
triple inhaler enables the dose of ICS to be lowered—hence
mitigating any possible pneumonia risk—remains to be seen.

Practical considerations

Reduced to the most simplest of forms, regular inhaled treat-
ment in the management of patients with COPD has three basic
pharmacological steps based around parameters influencing
disease severity (Figure 1). While this appears at first glance to
represent an easy, practical and pragmatic guide by which to es-
calate treatment, in ‘real-life’ this is unfortunately not always
the case. Difficulties and complications arise since:

• Monocomponent corticosteroids inhalers are not licensed for use

in COPD.
• No single inhaler device is designed to deliver all different

classes of drug to facilitate prevention and relief of acute symp-

toms across all severities of disease.

2nd line Dual therapy
Long acting anti-muscarinic PLUS long acting β2-agonist

OR
Long acting β2-agonist PLUS inhaled corticosteroid

3rd line Triple therapy
Long acting anti-muscarinic

PLUS 
Long acting β2-agonist 

PLUS
Inhaled corticosteroid

1st line Monotherapy
Long acting anti-muscarinic 

OR 
Long acting β2-agonist 

Progressive airflow obstruction

Progressive symptoms

Increased exacerbation frequency

Figure 1. Simplified step-wise management of inhaled treatment for COPD showing first, second and third line treatment options.
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• Escalating treatment—to include a different class of drug—may

involve patients switching inhaler device.
• Patients will invariably need to correctly recall how (and when)

to use different inhaler devices and dosing regimens (i.e. once or

twice daily administration).
• Many primary and secondary care prescribing clinicians and

nurses are unlikely to have in-depth knowledge of the array of

new inhaled drugs and devices currently available.
• Different inhaler devices are of a single dose, and others of a

multi-dose, type.

Given all of this, which inhaler device is prescribed should
usually be based upon which class (or classes) of drug individ-
uals are likely to benefit from, patient preference and ability to
use specific inhaler types, cost and availability on local formula-
ries. It is also intuitive that if a patient requires switched from
LAMA alone to LAMA/LABA combination, the same device
should be used; similarly—wherever possible—when an ICS is
required, a combination inhaler device containing ICS plus
LABA in addition to separate LAMA (using the same device) is
firstly considered.

It is therefore reasonable to consider that a pragmatic start-
ing point is therefore for local health boards and formulary
groups to perhaps contain a series of preferred options in terms
of drug and delivery devices for patients requiring first (i.e.
LAMA), second (i.e. LAMA plus LABA combination) and third
(LAMA alone plus LABA/ICS) line treatment. This is most likely
to be based around factors such as minimizing different types
of inhaler device, cost, simple dosing regimens (i.e. all treat-
ment either once or twice daily) and general ease of use.

Since airflow obstruction is the universal feature of clinically
significant COPD, bronchodilators play an integral role in all
stages of disease, while ICS should be reserved for patients with
more advanced airflow obstruction who experience frequent ex-
acerbations. A multitude of new drugs and inhaler devices have
been recently introduced to be used as both monotherapy and
combined with different classes. In addition to tiotropium, new
LAMAs include umcledinium, aclidinium and glycopyrronium;
as well as being formulated individually, all of these LAMAs
have been formulated to be delivered in a single combination
inhaler also containing a LABA. In addition to the well-
established LABA/ICS inhalers containing formoterol/budeso-
nide and salmeterol/fluticasone, newer combination inhalers
containing fluticasone furoate plus vilanterol and beclometha-
sone/formoterol have more recently been introduced.

Guidelines suggest that regular inhaled drugs (alone or in
combination) should be given depending on a composite risk
assessment based on airflow obstruction (FEV1% predicted), ex-
acerbation frequency and symptoms. If FEV1 is�50% predicted,
options include a LAMA or LABA alone, or preferably in a com-
bination LAMA/LABA single inhaler if symptoms and exacerba-
tions persist. If FEV1 is<50% predicted - and if symptoms and
exacerbations persist - options include dual therapy with a
LAMA/LABA combination inhaler, ICS/LABA combination in-
haler or triple therapy with ICS/LABA combination plus LAMA
(as two separate inhalers). In such circumstances, patients
should be made aware of the potential risk of developing side
effects including pneumonia and osteoporosis with high ICS
doses. Given the introduction of new inhaler devices and drugs,
and potential complexities which may arise due to the large
number of choices and configurations possible, health boards
and formulary groups should devise and disseminate a series of
preferred options to help primary and secondary health care
professionals initiate and escalate treatment in a coherent and
pragmatic manner. Failure to do so, will inevitably create a

confusing, difficult and haphazard transition into this new un-
chartered era of COPD management.
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