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Umeclidinium in chronic obstructive
pulmonary disease: latest evidence and

place in therapy
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Abstract: Chronic obstructive pulmonary disease (COPD] is a leading cause of morbidity,
mortality and health care expenditure throughout the world. COPD guidelines recommend the
use of long-acting muscarinic antagonist (LAMA)] either alone or in combination with a long-
acting B, agonist (LABA]. For over 10 years, tiotropium was the only LAMA that was used in
the management of COPD. Over the past few years, various new drugs have been identified
that act on the muscarinic receptors and B, receptors. Umeclidinium (Umec] is a new LAMA
currently approved for use in patients with COPD either as monotherapy or in combination
with vilanterol (Vil). Both Umec alone and in combination with Vil delivered through a multi-
dose dry powder Ellipta™ device have shown improvement in lung function, health-related
quality of life and exacerbation frequency in patients with COPD. This review provides an
overview of the pharmacology, pharmacodynamics and pharmacokinetics of Umec, and
evaluates the clinical efficacy and safety studies in patients with COPD.
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Introduction

Chronic obstructive pulmonary disease (COPD)
is a chronic lung condition characterized by pro-
gressive and airflow limitation secondary to
chronic airway inflammation and injury to the
lung parenchyma as a result of sustained ciga-
rette smoke inhalation.! COPD is increasingly
being recognized as having a great impact on
public health, and is estimated to become the
third leading cause of mortality worldwide within
the next two decades.!

Given the lack of any curative strategies, the
main therapeutic goals in COPD are to prevent
and control symptoms, attenuate the incidence
and severity of exacerbations, improve health
status and exercise capacity. Therapeutic options
are hence based on disease severity and risk of
exacerbations. These are wusually topically
administered and consist of bronchodilators and
anti-inflammatory drugs.? The two main classes
of the former manifest their action via different

mechanisms including beta-(f), receptor ago-
nism and muscarinic receptor antagonism; both
of these have been reported to result in improve-
ments in subjective, objective, exacerbation and
exercise tolerance parameters in patients with
COPD.3

The Global Initiative on Obstructive Lung
Disease (GOLD) guidelines classified patients
with COPD into four categories, based on airflow
limitation, subjective symptoms and the risk of
exacerbations.! GOLD recommends the use of
bronchodilator monotherapy for patients with
milder COPD, who have less severe symptoms
and/or exacerbations; for patients with more
severe and/or frequent symptoms, combination
treatment with fixed doses of either bronchodila-
tors, namely long-acting 3, agonists (LABAS) in
combination with long-acting muscarinic antago-
nists (LAMAs) (LAMASs/LLABAS) or inhaled cor-
ticosteroids (ICSs) combined with LABAs (ICS/
LABAs) have been proposed. Increasing evidence
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suggests that the combination of LABAs and
LAMASs are more effective than the individual
monotherapies.*

In COPD, enhanced parasympathetic activity
leads to increased airflow limitation, airway hyper-
responsiveness and mucus secretion.> Hence, the
use of anti-cholinergic therapies may be advanta-
geous. Inhaled anti-cholinergics have been used as
bronchodilators for decades; however, their use
initially was hampered by systemic adverse events
and the short duration of action,® 8 until the devel-
opment of tiotropium bromide (Tio) which had a
high affinity for muscarinic receptors (M3) as well
as 24-h bronchodilator activity. Despite the
UPLIFT study showing significant improvement
in lung function, health-related quality of life
assessments, attenuated COPD exacerbations,
respiratory failure episodes and COPD-related
hospitalizations,’ Tio had some limitations,
including delayed onset of action, localized
adverse events and an expired drug patent.
Additionally, other clinical unmet needs remain,
which may have an impact on COPD-related
parameters, including psychosocial issues and
possibly mortality, as well as inadequate concord-
ance related to complex procedures in inhaler use,
alongside dozing frequency.10-12

In recent years, a number of new LAMAs
have been developed to try to overcome some of
the shortfalls associated with Tio, as well as the
use of alternative devices in providing the patients
with a choice of device, in anticipation that this
may improve compliance and eventually clinical
outcomes.!? These include glycopyrronium bro-
mide and aclidinium bromide delivered through
the Breezehaler™ (Novartis Pharmaceuticals,
Camberley, UK) and Genuair™ (AstraZeneca,
Luton, UK) devices, respectively. In this review,
we focus on a new anti-cholinergic, umeclidin-
ium (Umec) bromide (previously known as
GSK573719; Glaxosmithkline®, Uxbridge, UK),
once-daily inhalation therapy for use in COPD.
We discuss its use as monotherapy and in combi-
nation with LABA, vilanterol (Vil) trifenatate. We
focus on Umec pharmacokinetics and pharmaco-
dynamics, efficacy (subjective, objective, exacerba-
tion and exercise tolerance parameters) and safety.

Cholinergic receptors and their mechanism

of action

In most mammals, including humans, the pre-
dominant innervation is wvia the cholinergic

parasympathetic nerves.® Although there are five
subtypes of muscarinic acetylcholine (Ach) recep-
tors (mAchRs), that is M1-5, only M1-3 are
expressed in humans.!41> These receptors are
located in the vagal nerve, submucosal glands,
pulmonary vasculature and bronchial smooth
muscles in the airway. The mAchRs are 7-trans-
membrane domains, single-glycoprotein recep-
tors united by intra- and extracellular loops that
may be linked to ion channels (K+ or Ca?+).
The binding of Ach ligand typically results in acti-
vation of adenylyl cyclase, activation of phospho-
lipase C and opening of potassium channels. The
release of Ach regulates airway tone, airway
smooth muscle contraction, mucus secretion and
vasodilatation through the interaction with
mAchRs located on various structures of the air-
ways.16-19 Detailed explanations of the binding
and subsequent manifestations of mAchRs have
been discussed elsewhere.%13:20

The M3 Ach receptor is the primary mAchR,
implicated in the regulation of various airway out-
comes despite its lower expression than M2
receptors in the airways.%20 COPD is character-
ized by increased parasympathetic activity?!:22
which may be partially reversed with anti-cholin-
ergic therapy and subsequently improve airflow
limitation. The ideal anti-cholinergic agent for
use in COPD should antagonize the M1 and M3
Ach receptors with little affinity for the M2 Ach
receptors that counteract 2 adrenoceptor-medi-
ated relaxant pathways.23 Recently, a number of
new anti-cholinergic therapies have been licensed
for use in COPD, designed to not only provide
greater efficacy by attempting to inhibit more spe-
cifically the mAchRs subtypes, but also to have an
enhanced safety profile.13

Umeclidinium bromide pharmacodynamics
Figure 1 shows the molecular structure of Umec.
Preclinical studies of Umec using radioligand
binding studies in recombinant assays as well as
human and guinea pig tissue systems have been
used to characterize its Ach binding and func-
tional properties.24

The association and dissociation binding to the
M2 and M3 receptors for Umec and Tio was
rapid for each of the receptor types, and compa-
rable, although the dissociation from the M3
mAchRs was far slower than from M2 mAchRs
for Umec (82 wersus 9 min, respectively) and
Tio (273 wersus 39 min, respectively).?¢ In
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Figure 1. The molecular structure of umeclidinium.

Chinese hamster ovary cells transfected with
recombinant human M3 mAchRs, Umec dem-
onstrated low potency in Ach-mediated Ca2*
mobilization assay. Experiments with isolated
bronchial strips showed that Umec was potent
and showed competitive antagonism versus car-
bachol, and was slowly reversible in a concen-
tration-dependent manner, similar to Tio. The
time to 50% restoration of contraction at 10 nm
was, however, shorter for Umec (381 min) than
for Tio (413 min). Similar experiments at simi-
lar concentrations of carbachol (10 nm) in
guinea pig trachea and strips showed little dif-
ference between Umec and Tio.

In n vivo mouse models of COPD, intranasal
administration of Umec resulted in a blocking of
nebulized methacholine in a dose-dependent
manner.2¢ The inhibitory effect following a sin-
gle-dose Umec administration was sustained at
50% or greater for up to 72 h. Similar findings
were reported in the same study for Tio. Intranasal
administration of once-daily Umec in mice on
five consecutive days showed only a slight increase
in inhibition with methacholine on the fifth day
compared to the first; and after a 5-day gap simi-
lar inhibition was noted as at the first dose admin-
istered. Oral administration of Umec provided no
observable protection against methacholine.
Intratracheal instillation of Umec in conscious

guinea pigs produced a dose-dependent Ach-
induced bronchoconstriction for a prolonged
period of time, but was not dose proportional. In
anaesthetized guinea pigs, Umec caused an inhi-
bition Ach-induced airway tone and a decrease in
heart rate in a dose-dependent fashion. Similar
outcomes were noted when Tio was administered
to conscious and anaesthetized guinea pigs.

Based on the pharmacodynamics, Umec is a
potent anti-cholinergic agent with slow functional
reversibility at the human M3 mAchR with a pro-
longed duration of action i vitro and animal n
vivo models. This would suggest that Umec is a
good once-daily therapeutic option.

Pharmacokinetics of umeclidinium

In healthy volunteers, one-off and multiple-dose
inhalations of Umec have shown a T_,, of 5-15
min.2%26 At 14 days, with repeated inhalations of
Umec a t;,, of 26-28 h was achieved in the steady-
state at 6-8 days of dose initiation.26 Similar
Umec T, times have been reported in different
ethnic populations as monotherapy or in combi-
nation with Vil.27:28 In a Chinese cohort of healthy
participants, Umec accumulation following
repeated dosing was 11-34% based on C_,, and
19-59% based on the area under the concentra-
tion—time curve from time 0 to 2 h (AUC,_,).
Following single and repeat administration, the
inter-subject coefficient of variation for all Umec
pharmacokinetic parameter estimates ranged
from 12% to 165% (including when in combina-
tion with Vil), indicating a wide range of variabil-
ity in inhaled pharmacokinetic parameters.28
Urinary excretion of unchanged Umec was
>1.5% and >4.5% of the total dose at day 1 and
steady-state respectively.?6 Single doses of oral
and intravenous Umec have indicated negligible
oral Umec bioavailability, low gut absorption, tis-
sue distribution, biliary elimination of parent
drug and its metabolites, and minimal urinary
excretion.?? In a small study of patients with
severe renal impairment and matched healthy
volunteers, single doses of Umec monotherapy
and in combination with Vil reported no clinically
relevant increases in systemic exposure compared
to healthy controls, hence implying no dose
adjustment is essential.3?

In order to assess changes in drug levels when
used in combination with enzyme inhibitors, a
number of studies have been conducted.
Co-administration of Umec with verapamil (an
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inhibitor of P-glycoprotein and CYP3A4) or
cytochrome p450 isoenzyme 2D6 (CYP2D6), an
enhancer of Umec metabolism, did not alter lev-
els of Umec or result in relevant drug interactions
in healthy participants.3! Inhaled Umec mono-
therapy or in combination with Vil showed no
clinically significant changes in QTcF when
administered with placebo or moxifloxacin.32

As a secondary objective of a phase IIb, rand-
omized, double-blind, double-dummy, multicen-
tre, placebo-controlled, three-way crossover,
incomplete block, 14-day study of various Umec
doses (62.5-1000 pg) the pharmacokinetics at
days 1, 7 and 14 were assessed in 176 patients
with moderate-to-severe COPD. The AUC and
geometric mean peak plasma concentrations
showed a steady-state achievement by day 7 for
most dose regimens, with little increase in the sys-
temic Umec exposure from day 7 to day 14.33
Also, as a secondary objective in another 12-week,
phase IIla, randomized, double-blind, placebo-
controlled, multicentre, parallel-group study, the
pharmacokinetics of inhaled Umec (62.5 ug and
125 ng) were compared with placebo in moder-
ate-to-severe COPD patients. At days 1 (single),
28 and 84 (multiple), the pharmacokinetics of
both Umec doses were similar to those reported
in the earlier study by Donohue and colleagues
(T s 0f 5-15 min post-dose).34

To evaluate the impact of patient demographics
and baseline characteristics on inhaled Umec and
Vil exposure, Goyal and colleagues studied the
population pharmacokinetics of these two drugs
as monotherapies or in combination in 1635
COPD patients from two phase III, randomized,
double-blind, parallel-group, placebo-controlled
trials.?> Using the NONMEM® software
(Leopardstown, Ireland), the researchers estab-
lished that there were no apparent pharmacoki-
netic interactions when Umec and Vil were
co-administered. Furthermore, no dose adjust-
ments were essential on systemic exposure of
Umec and Vil due to patient demographic, includ-
ing age, body weight and creatinine clearance.

Clinical efficacy of umeclidinium in COPD

The efficacy and safety of Umec were examined in
patients with moderate-to-severe COPD with two
different doses (62.5 ug and 125 pg) over 12
weeks.3* Both doses improved trough forced expir-
atory volume in 1 s (FEV1); 62.5 ug by 127 ml and
125 ug by 152 ml. There was also improvement in

the mean transitional dyspnoea index (TDI) and
St. George’s Respiratory Questionnaire (SGRQ)
scores compared to placebo.

A recent review and meta-analysis of Umec in
patients with moderate-to-severe COPD showed
significant improvements in lung function, includ-
ing trough FEV1 as well as in exacerbation rates
for COPD, breathlessness and quality of life. Anti-
cholinergic side effects were uncommon with
Umec, with the efficacy being similar to Tio.36

In a 52-week, double-blind, randomized con-
trolled phase IIla trial in 562 patients with COPD
the safety of combination treatment with Umec
and Vil (Umec/Vil), Umec was compared with
placebo in an intention-to-treat analysis.37 This
was essentially a safety study for Umec and
Umec/Vil combination. There were fewer
patients reporting COPD exacerbations with
Umec/Vil 125/25 pg and Umec 125 pg (13% and
15% respectively) compared to placebo (24%).
Overall, Umec/Vil 125/25 ng and Umec 125 pug
were well tolerated over the 12 months of treat-
ment in patients with COPD, providing greater
improvements in lung function and rescue medi-
cation use compared to placebo. The incidence
of adverse events, serious adverse events and
drug-related adverse events were similar across
active treatment groups and placebo. Headache
was the most common adverse event across all
treatments, followed by nasopharyngitis and ven-
tricular extra-systoles. Adverse events leading to
permanent discontinuation or withdrawal were
reported in 8% of patients in the Umec/Vil
125/25 pg group, 9% of patients in the Umec 125
pug group, and 12% of patients in the placebo
group. There was a lower overall incidence of
cardiovascular adverse events reported in associ-
ation with Umec/Vil 125/25 pg than Umec 125
ug or placebo. Umec 125 ug may be associated
with an increase in atrial arrhythmias; however,
the observations of supraventricular tachycardia
and supraventricular extra-systoles were not
associated with reports of clinically relevant
symptoms like hypotension or syncope. Ocular
effects and anti-cholinergic syndrome were
reported in <1-2% of patients in each treatment
group. There were no clinically significant
changes from baseline in any clinical chemistry
or haematological parameters in any treatment
group, including glucose levels.

The clinical development programme of Umec
regarding safety included eight completed
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monotherapy studies with Umec of a duration of
>4 weeks. The most commonly reported adverse
events with >3% incidence included headache,
nasopharyngitis, cough and upper respiratory
tract infections. The most common serious
adverse event was exacerbation of COPD, which
is not unexpected in this population. Cardiac-
related side effects were noted in both Umec 62.5
ug and 125 ug groups compared to placebo. The
most important cardiovascular findings were atrial
arrhythmias (supraventricular tachycardia, atrial
fibrillation and atrial ectopics). Given that patients
with COPD are at risk for major adverse cardio-
vascular events (MACEs), additional analyses on
MACEs was conducted; there was no evidence of
increased risk of MACE with either dose of Umec
compared with placebo. Pneumonia is a common
background event in patients with COPD and
Umec was not associated with an increased risk of
pneumonia compared to placebo. The overall
safety profile of Umec was similar to placebo and
no difference in safety profile was observed in the
two dosing (62.5 ug and 125 ug) groups.

Pharmacology of vilanterol

Vil trifenatate is a novel selective LABA with
bronchodilatory effects lasting for 24 h. Vil is an
ante-drug analogue of salmeterol, with a higher
intrinsic activity at the B, adrenoceptor.?® The
development of Vil was based on the modification
of the salmeterol molecule to create homochiral
compounds with the (R)-configuration, as the
(R)-enantiomer of salmeterol is more potent. The
pharmacological effects of Vil are essentially due
to the B, agonistic effect. Saturation binding stud-
ies with Vil report that the drug is bound to one or
two B, receptors with an enhanced affinity inter-
action with the 3, receptor. Vil is highly selective,
with over 1000-fold selectivity to the B, receptor
compared to B, or B; adrenoceptor.?® Vil’s B,
selectivity is similar to salmeterol but markedly
higher than formoterol or indacaterol. The drug
has extensive first-pass metabolism and is primar-
ily excreted in the urine. Vil per se does not require
any caution in patients with hepatic and renal
impairment. Unlike other bronchodilators, Vil is
not available for use as a single agent and is
approved for use in COPD only in fixed-dose
combination with Umec or with fluticasone furo-
ate (FF). Umec/Vil is an orally inhaled dry pow-
derinhalerthrough an Ellipta™ (GlaxosmithKline,
Usxbridge, UK) device. The dosage of one Umec/
Vil inhalation is 62.5/25 ug once daily, equivalent
to the delivered dose of 55/22 ug.40

Efficacy in patients with chronic obstructive
pulmonary disease

The combination of Umec/Vil has been evaluated
in several clinical trials and included >9000
patients with COPD to evaluate the efficacy and
safety profile of the treatment.37>41-4¢ The dura-
tion of the studies ranged from 12 weeks to 52
weeks. Phase II and III trials in patients with
COPD examined Umec/Vil and compared it to
the mono-components — that is Vil 25 ug, Umec
125 pg or 62.5 ug, Tio 18 pg or fluticasone propi-
onate combined with salmeterol. The studies and
their outcomes are shown in Table 1.

In patients with COPD, the combination of
Umec/Vil improved trough FEV1 by at least 100
ml (clinically significant) above baseline com-
pared to patients treated with Umec alone.
Furthermore, Umec/Vil significantly increased
the percentage of patients with minimal clini-
cally important difference (MCID) in TDI and
use of rescue medication compared to mono-
therapy. There was no significant difference in
mortality or serious adverse events between the
treatment arms. No significant differences were
observed between the Umec doses (62.5 pg or
125 pg) either in combination with Vil or as
monotherapy.45

Results from five studies*1-43:46 that compared
Umec/Vil (125/25 ug or 62.5 pg) with Vil 25 pg
showed that the trough FEV1 improved by 110
ml at the end of treatment, favouring the combi-
nation. Overall 53.6% of patients achieved an
increase of >100 ml in trough FEV1 in the com-
bination compared to 37.9% in the monother-
apy. Furthermore, Umec/Vil reduced COPD
exacerbations significantly (6.1% wversus 8.5%).
Safety outcomes revealed significant reduction in
serious adverse events, favouring the Umec/Vil
combination.

Three trials from two studies compared Umec/
Vil versus Tio.4%43 At the end of treatment, the
trough FEV1 improved by 90 ml in the Umec/
Vil group compared to Tio. There was no differ-
ence in the risk of serious adverse events between
the groups. No significant difference in MCID
in TDI, percentage of patients with MCID in
SGRQ, exacerbations of COPD or withdrawal
from clinical study due to any reason were
reported. The fixed-dose combination of Umec/
Vil was compared in a 12-week randomized con-
trolled trial with once-daily Tio 18 pg and inda-
caterol 150 pg by Kalberg and colleagues.4’
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There was non-inferiority between the two
groups, with similar improvements in trough
FEV1. The improvements in lung function
measures were paralleled by comparable
improvements in patient-reported measures of
dyspnoea, health-related quality of life and res-
cue medication use. Furthermore, the incidence
of adverse events and COPD exacerbation were
similar between the groups with headache and
nasopharyngitis reported most frequently.

Closed triple therapy

Triple combination therapy with ICS, LABA and
LAMA agents is a recommended option for
patients with COPD at high risk of exacerbations
(GOLD stage D). Sousa and colleagues recently
evaluated the effect of Umec added to ICS/LABA
in patients with moderate-to-severe COPD.48
Umec combined with ICS/LLABA resulted in sig-
nificant improvements in trough FEV1 compared
with placebo. The adverse events were similar
between the active group and placebo. Pneumonia
was reported in 3% of the study population in the
Umec group compared to 2% in the placebo. The
exacerbation frequency for COPD was similar in
both groups (14%).

FF/Vil/Umec is a once-daily ICS/LABA/LAMA
in phase III development in patients with COPD.
Initial pharmacokinetic studies suggest no clini-
cally relevant difference in systemic exposure of
FF, Umec or Vil when administered as a triple
therapy compared to the approved FF/Vil or
Umec/Vil combinations.4® The study also showed
that closed triple therapy allows the three drugs to
be administered through a single inhaler device,
offering the advantage of improved compliance
and better outcomes in patients with severe
COPD and frequent exacerbations.

The phase III study of once-daily closed triple
combination with FF/Umec/Vil in patients with
COPD compared with twice-daily budesonide/
formoterol met its endpoints, including improve-
ments in FEV1 and health-related quality of life
as measured by SGRQ scores. There was a 171
ml improvement in the trough FEV1 and a 2.2
unit reduction in SGRQ score. These were statis-
tically significant at 24 weeks. At 24 and 52 weeks
the most common side effects noted across both
treatment arms were nasopharyngitis, exacerba-
tion of COPD and headache. At 52 weeks, the
incidence of investigator-reported serious adverse
events was 10.0% for FF/Umec/Vil and 12.7%

for budesonide/formoterol, respectively, of which
the incidence of worsening COPD was 2.4% and
9.1%; for pneumonia was 1.9% and 1.8%; and
for cardiac disorders was 1.4% and 0.9%,
respectively.5°

The recently completed TRILOGY trial evalu-
ated the combination of extra-fine beclometha-
sone, formoterol, and glycopyrronium (BDP/FM/
GB) in patients with COPD.5! At 26 weeks the
triple combination improved pre- and post-dose
FEV1 and TDI significantly compared to BDP/
FM. There was a 23% reduction in the annual
adjusted moderate-to-severe exacerbation fre-
quencies. Closed triple therapy has the potential
for improving compliance and hence improved
efficacy outcomes.

Comparison studies

To establish non-inferiority and/or superiority,
head-to-head comparisons are essential. In the
last year, two head-to-head studies comparing
Umec and other licensed LAMAs have been
conducted.>%53

In a 12-week, multicentre, randomized, blinded,
double-dummy, parallel-group study, 1017
(976 in the per-protocol population) partici-
pants with moderate-to-severe COPD were ran-
domly assigned to receive once-daily 62.5 ug
Umec or 18 pg Tio (1:1).52 At day 85, the pri-
mary endpoint, change in trough FEV1 from
baseline, in both the intention-to-treat (53 ml)
and per-protocol (59 ml) populations were
greater than the non-inferiority threshold, in
favour of Umec. Additionally, Umec resulted in
a statistically significant difference in the mean
change from baseline in trough FEV1 and forced
vital capacity (FVC) compared to Tio at days
28, 56 and 84. Similar-weighted mean FEV1
outcomes were reported at day 84 in the 0-12 h
and 0-24 h post-dose times, although there was
a significant improvement in favour of Umec in
the 12-24 h post-dose outcomes. Importantly,
subjective parameter outcomes including TDI
focal score, SGRQ total score and CAT scores,
as well as rescue medication use, were similar
for both treatments at day 84. Likewise, similar
overall incidences of adverse events were noted.
A post-hoc analysis showed a greater change in
trough FEV1 in the Umec- wversus Tio-treated
patients with GOLD stage 2 COPD at day 84;
however, this was not the case for patients at
GOLD grade 3 COPD.
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Another 12-week, multicentre, randomized, open-
label, two-arm, parallel-group non-inferiority
study conducted by Rheault and colleagues com-
pared once-daily 62.5 ug Umec with glycopyrro-
nium 44 pg (1:1) in 1034 (986 in the per-protocol
population) COPD subjects with moderate-to-
severe airflow obstruction.?? There was no differ-
ence observed in the primary endpoint of trough
FEV1 at day 85 between the two treatments in the
intention-to-treat and per-protocol populations.
Likewise, there were no significant differences
between the two treatments in trough FVC, and
0-24, 0-12 and 12-24 h weighted mean FEV1
outcomes. Similar lack of difference between the
two treatments was noted in subjective parameters
of TDI, SGRQ and CAT scores, as well as rescue
medication use. Adverse event profiles were com-
parable for the two treatment groups.

Conclusion

Inhaled Umec, available as monotherapy or in
combination with Vil, is a potent antagonist at the
M3 cholinergic receptor with a prolonged dura-
tion of action comparable to other anti-choliner-
gic agents. Furthermore, Umec is safe to use in
patients taking drugs for other conditions as well
as in patients with renal impairment.

Umec is delivered using the unique Ellipta deliv-
ery device. This enables drug delivery with a mini-
mal number of manoeuvres for activation and
hence reduced critical patient errors. Using the
appropriate inhaler device is known to improve
adherence to medication and also provide patient
satisfaction, both of which have a direct impact on
treatment outcomes.’* Additionally, the Ellipta
device has been designed to deliver a standardized
distribution of the active ingredients to the airways
even in cases of poor inspiratory capacity. When
compared to other inhaler delivery systems in
patients with COPD, the Ellipta device was not
only shown to be preferable, but associated with
the least number of critical areas associated with
inhaler use.?> This is also the case with just read-
ing the patient information leaflet in the absence
of any formal healthcare professional input.>°
Overall, the Ellipta delivery device seems to be a
robust and easy-to-use system with good drug
delivery; the characteristics of the device are par-
ticularly appreciated by patients, especially those
with COPD. The ability of Umec to be used as
monotherapy, dual therapy with Vil and also as
triple therapy with Vil and FF may allow an easy
step-up regimen as needed, as the same delivery

device in the form of the Ellipta is used. Likewise,
the step down in therapy can also be easily
achieved. This novelty may be advantageous for
individuals initiated on therapies using the devices.

Data from clinical trials have shown that not only
is Umec an effective treatment as monotherapy,
but also dual bronchodilator therapy in combina-
tion with Vil and triple therapy (Umec, Vil and
FF) in improving lung function and subjective
parameters, and rescue medication use, besides
being safe to use. Moreover, recent studies have
shown that Umec is as effective, if not marginally
superior, in terms of improvements in lung func-
tion parameters compared to currently licensed
inhaled anti-cholinergic therapies.

The critical goals of COPD management are to
reduce disease progression and mortality. The
availability of newer molecules and improved com-
binations combined with a significant input into
the inhaler devices by pharmaceutical companies
has provided patients with COPD with options of
inhaler device and LAMA, LAMA/LLABA, LAMA/
LABA/ICS to choose from to control the symp-
toms and improve their quality of life. Future stud-
ies aimed at enhancing compliance and halting the
progression of the disease would go a long way in
improving care for patients with COPD.
Additionally, head-to-head studies of LLAMAs/
LABAs with some of the LAMA monotherapies
and ICS/LABAs would pave the way for identify-
ing the optimal combination for patients.
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