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Abstract: The use of inhaled, fixed-dose, long-acting muscarinic antagonists (LAMA)
combined with long-acting, betay-adrenergic receptor agonists (LABA) has become
a mainstay in the maintenance treatment of chronic obstructive pulmonary disease
(COPD). One of the fixed-dose LAMA/LABA combinations is the dry powder inhaler
(DPI) of umeclidinium bromide (UMEC) and vilanterol trifenatate (VI) (62.5 pg/25 pg)
approved for once-a-day maintenance treatment of COPD. This paper reviews the use of
fixed-dose combination LAMA/LABA agents focusing on the UMEC/VI DPI inhaler in the
maintenance treatment of COPD. The fixed-dose combination LAMA/LABA inhaler offers
a step beyond a single inhaled maintenance agent but is still a single device for the COPD
patient having frequent COPD exacerbations and persistent symptoms not well controlled on
one agent. Currently available clinical trials suggest that the once-a-day DPI of UMEC/VI is
well-tolerated, safe and non-inferior or better than other currently available inhaled fixed-
dose LAMA/LABA combinations for COPD.

Keywords: fixed-dose combination inhalers, long-acting beta,-adrenergic agonists, LABA,
long-acting muscarinic antagonists, LAMA, COPD, umeclidinium bromide, vilanterol

trifenatate

Introduction
Chronic obstructive pulmonary disease (COPD) is a syndrome caused by
a combination of host factors, genetic susceptibilities and environmental exposures
to injurious agents like tobacco smoke. It is characterized by poorly reversible
airway constriction, chronic inflammation, and structural changes leading to loss of
elastic recoil and air trapping." COPD is a leading cause of death, disability, and
health-care costs. As a syndrome, it presents with many different phenotypes.
Along with inhaled corticosteroids (ICS), bronchodilators including short-acting
and long-acting beta, receptor agonists (B2RA) as well as muscarinic receptor
antagonists (MRA) play an important role in the treatment of the various COPD
phenotypes. Recent reviews and meta-analyses have concluded that the combina-
tion of a fixed-dose, long-acting B2RA (LABA) combined with a long-acting MRA
(LAMA) is an effective strategy for improving and maintaining lung function in
COPD patients.>

Two reports, including a systematic review and meta-analysis and a Cochrane
systematic review, have concluded that the use of a fixed-dose combination (FDC)
inhaler that includes a LAMA and LABA results in fewer COPD exacerbations than
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a LAMA alone or a FDC of ICS with a LABA.%’ The first
systematic review and meta-analysis evaluated 18 studies
(making up a total of 23 trials) with a total of 20,185
patients.® Trough forced expiratory volume in 1 second
(FEV,) at week 12 was significantly improved by the use
of combined FDC LAMA/LABA compared to either
a LAMA alone or a FDC ICS/LABA (0.07 L and 0.08 L,
respectively, both P<0.0001). The FDC LABA/LAMA sig-
nificantly (P<0.0001) improved dyspnea scores compared to
a LAMA alone but not compared to the FDC ICS/LABA at
12 weeks. Severe to moderate COPD exacerbations were
reduced with the FDC LABA/LAMA compared to the
FDC LABA/ICS (rate ratio (RR) 0.82, 95% CI, 0.75-0.91).
The FDC LABA/LAMA significantly reduced rescue medi-
cation use compared to both the LAMA alone (P<0.001) and
the FDC ICS/LABA (P=0.001). There was no difference in
adverse events (AE) incidence between LAMA/LABA and
LAMA alone but when LAMA/LABA was compared to ICS/
LABA there was a lower AE incidence (RR 0.94, 95% CI,
0.89-0.99). A marked reduction in pneumonia risk was seen
with the FDC LAMA/LABA compared to FDC ICS/LABA
(RR 0.59, 95% CI, 0.43-0.81).

The Cochrane review included 11 studies and 9,839
patients with COPD.” The studies ranged from 6 to 52
weeks and compared the use of FDC LAMA/LABA to
FDC ICS/LABA treatments. A reduction in COPD exacer-
bations was found comparing FDC LAMA/LABA to FDC
ICS/LABA (OR 0.82, 95% CI 0.70-0.96) and an increase
in trough FEV, from baseline with a mean of 0.08 L (95%
CI 0.06-0.09, P<0.0001) was seen. The risk of pneumonia
was again lower with the use of FDC LAMA/LABA
compared to FDC ICS/LABA (OR 0.57, 95% CI,
0.42-0.79, P=0.00006).

Several studies have explored withdrawing an ICS in
stable patients with moderate to severe COPD.*’
Magnussen et al® studied 2,485 COPD patients with
a history of COPD exacerbations in a 12-month, double-
blind, parallel-group study. Patients were placed on
a LAMA, ICS, and LABA for a six-month run-in period
called the WISDOM Trial. They were then randomized to
continue the triple therapy or to the withdrawal of just the
ICS and were to continue the LAMA and LABA inhaler
over the 12 weeks of the study. There was no significant
difference in the rate of COPD exacerbation with the study
meeting the prespecified noninferiority criterion. The
trough FEV; was 0.038 L greater (P<0.001) in the gluco-
corticoid-withdrawal group but this difference is unlikely
to be clinically important. The rate of pneumonia was

5.8% for those that continued triple inhaled therapy and
5.5% for those that had the ICS withdrawal.®

A more recent study of COPD patients with infrequent
exacerbations but who had been on long-term triple
(LAMA, LABA, ICS) therapy were randomized to
remove the ICS.° This 26-week, randomized, double-
blind, triple-dummy study was of 1,053 COPD patients
who were switched from their baseline medication to
indacaterol (IND)/glycopyrronium (GLY) 110/50 pg via
Breezhaler™ once daily or 18 pg tiotropium (TIO) once
daily by Handihaler® plus salmeterol (SAL)/fluticasone
propionate (FP) 50/500 pg twice-a-day and appropriate
dummy inhalers at appropriate frequencies. The withdra-
wal of ICS resulted in a trough FEV, reduction of (-)
0.026 L (95% CI, (=) 0.051— (+) 0.001 L). The annualized
rate of moderate or severe COPD exacerbations was not
different between treatment groups (RR 1.08, 95% CI,
0.83—1.40). Of interest, a pre-specified analysis of patients
with elevated blood eosinophils (>300 cells/uL) found that
they were at increased risk of COPD exacerbations after
withdrawal of ICS compared to those that stayed on the
ICS (RR 1.86, 95% CI, 1.06-3.29).°

Exploring the COPD phenotype with elevated eosino-
phils, Cheng'® analyzed five studies with 12,496 COPD
patients with moderate-to-very severe COPD. At baseline
about 60% of these COPD patients had >2% blood eosi-
nophils. The results of the meta-analysis included a 17%
reduction of moderate—severe COPD exacerbation rates
with ICS therapy in patients with eosinophils >2% (RR
1.969, 95% CI, 0.97-0.99, P=0.03) and no advantage to
ICS therapy in those patients with baseline eosinophil
counts of <2% (RR 1.29, 95% CI, 0.888-1.879,
P<0.181). Both elevated eosinophils and IL-4 levels have
been found to be associated with subsequent development
of the asthma COPD overlap syndrome (ACOS) in fire-
fighters previously exposed to the World Trade Center
Collapse."" A high degree of bronchodilator responsive-
ness, history of atopy, IgE documented sensitivity to >1
airborne allergen, increased exhaled nitric oxide and pre-
vious diagnosis of asthma when less than 40 years old and
elevated blood and sputum eosinophils have been used to
diagnose ACOS in COPD patients.'?

Fixed-dose combination dry-powder

inhaler of umeclidinium and vilanterol
The LAMA umeclidinium bromide (UMEC) and the LABA
vilanterol trifenate (VI), both delivered as a once-a-day
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DPI, have been independently shown to be effective main-
tenance treatments for COPD.">2° Unlike UMEC, VI is not
commercially available as a single-agent inhaler but is only
available combined with UMEC and/or the ICS fluticasone
furoate (FF).

A direct 12-week, multiple-centered, open-label, paral-
lel-group study in COPD patients compared UMEC
(62.5 pg) DPI using the Ellipta® device to glycopyrronium
(50 pg) by DPI using the Breezhaler® device once daily."
Improvements in all endpoints including day 85 trough
FEV, and adverse events were similar in the 1,037 rando-
mized patients. Another randomized, blind, multiple-
centered, parallel-group, non-inferiority, 12-week study
compared once-daily UMEC (62.5 pg) plus placebo to
once-daily TIO (18 pg) plus placebo both by DPI'’
A total of 1,017 COPD patients were randomized and the
change from baseline at Day 85 trough FEV, was greater
with  UMEC compared to TIO (0.053 L, 95% CI,
0.025-0.08 L, P<0.001). This superior efficacy of UMEC
compared to TIO was associated with a similar safety and
adverse events profile.

Review and methodology
The Food and Drug Administration (FDA) website access-
data.gov was used to determine their approved inhalers.
Inhalers approved by the European Medicines Agency
(EMA) were confirmed using the https:/www.ema.
europa.eu website and Canadian approved drugs were
confirmed using the website health-products.canada.ca.
Because of several new trials since the last review,
a new extensive review of LAMA, LABA/LAMA, VI,
vilanterol, UMEC, umeclidinium, and COPD was per-
formed using https://www.ncbi.nlm.nih.gov/pubmed and
https://scholar.google.com. Papers found were also cross-
referenced for additional clinical trials of UMEC/VI
inhaled treatment and COPD. In addition, completed and
published clinical trials with UMEC/VI and COPD were
reviewed at https://clinicaltrials.gov. Several new trials
using UMEC/VI in COPD were found since the last
reviews and both older clinical trials and these newer trials
are included in this summary.

Pharmacology, pharmacokinetics,
and safety of UMEC/VI

Using uninvolved human airways obtained during lobec-
tomies for lung cancer, Calzetta et al*' found that at the
current concentrations of presumed airway delivery with

UMEC/VI (62.5/25 ng), the concentration-dependent
relaxation of isolated bronchi is significantly greater with
UMEC compared to the dose of VI (P<0.05). This in vitro
finding of UMEC resulting in greater airway relaxation has
not predicted clinical efficacy in COPD patients. A similar
study of tracheal tissue from otherwise healthy lung-
transplant donors treated the tracheal tissue with either
VI, UMEC, UMEC and VI or controls (salmeterol, pro-
pranolol, ICI 118.551 or methacholine) and evaluated the
effects on cyclic adenosine monophosphate (cAMP) levels
and extracellular free calcium ([CA*'];).>* Both VI and
salmeterol (SAL) generated increases in cAMP from
human airway smooth muscle cells. With beta, receptor
(B2R) antagonists propranolol and ICI 118.551, the VI-
cAMP inhibited  in
a concentration-dependent fashion. Human airway cells

induced increases  were
stimulated by methacholine also resulted in increased
[CA*"]; release that was greater in the presence of both
UMEC + VI than UMEC alone. VI also induced the
regulator of G-protein signaling 2-messenger RNA expres-
sion and this was also further enhanced by UMEC
exposure.”> This suggests a complex positive interaction
between the LAMA UMEC and the LABA VI on human
airway cells that contributes to bronchial relaxation.

Population pharmacokinetics of inhaled UMEC/VI
were studied in patients for the efficacy trials
NCT01313637% and NCT01313650%* in COPD patients.
Plasma concentration of UMEC and VI from more than
16,000 samples resulted in a two-compartment pharmaco-
kinetic model with first-order absorption.”> Both increases
in body weight and increasing age affected apparent
inhaled clearance and the volume of distribution of the
central compartment. Increased weight is associated with
greater apparent inhaled clearance and with decreased
volume of distribution of the central compartment for
both UMEC and VI. Goyal et al* also found that a 10%
decrease in creatinine clearance resulted in a 3% decrease
in the apparent inhaled clearance of UMEC. No UMEC
and VI interactions were seen or modeled in this popula-
tion pharmacokinetics study.>> A safety and pharmacoki-
netic study (NCT00976144) in 16 healthy, male, Japanese
non-smokers evaluated single inhaled doses of placebo,
UMEC 500 pg, VI 50 pg, and various combinations (pla-
cebo and placebo, UMEC 500 pg and VI 50 pg) in four
different sequences over four periods.”® The exposures
were well tolerated with no trends observed in supine
heart rates during the UMEC or VI maximum serum
concentrations.?*

International Journal of Chronic Obstructive Pulmonary Disease 2019:14

submit your manuscript

1253

Dove


http://www.dovepress.com
http://www.dovepress.com

Albertson et al

Dove

Pharmacokinetic evaluations resulted in rapid absorp-
tion with maximum systemic levels for both VI and
UMEC in about 5 min with rapid elimination and a half-
life (T") of 0.42 (0.36-0.49) hours for VI and a T" of
1.56 (1.29-1.90) hours for UMEC and only a small
amount of prolongation was noted when UMEC and VI
were given together. The T% of UMEC when given with
VI was 1.78 (1.17-2.70) hours and that of VI when given
with UMEC was 0.71 (0.52-0.97) hours.?® Little drug
interaction was demonstrated in single doses alone or in
combination and clinically very high doses were well
tolerated.

Another single-center trial of pharmacokinetics and
safety (NCT01899638) evaluated healthy, non-smoking,
male and female (1:1) Chinese subjects (N=20) with each
subject getting a sequence of three of five treatments
(UMEC/VI 62.5/25 ng, UMEC/VI 125/25 pg, UMEC
62.5 pg, UMEC 125 pg or VI 25 pg) once daily for 10
days.?” The time to maximum serum VI levels was 0.08
hours after 25 pg of VI regardless of UMEC dose (0, 62.5
and 125 pg). The time to maximum UMEC serum level
also was fast and similar at 0.08 hours after both doses with
or without VI. No pharmacokinetic evidence of drug inter-
action was seen when UMEC and VI were given together.
Twelve subjects had >1 AEs with the most common being
“chest discomfort.” No vital sign or electrocardiogram
abnormalities were noted.”” A 28-day, randomized, multi-
center, double-blind, parallel-group, placebo-controlled trial
of daily UMEC (500 pg) in combination with VI (25 pg)
was performed in 51 male and female patients with COPD
over the age of 40 years.”® UMEC/VI was non-inferior to
placebo in weighted pulse rate determinations on Day 28
over hours 0—6 post-dosing. There were no differences seen
between UMEC/VI and placebo in blood pressure, mini-
mum or maximum pulse rates or electrocardiogram QTc
intervals. No correlations between maximum serum concen-
trations of either VI or UMEC and pulse rates on Day 28
were seen despite the very high UMEC dose.*®

A pharmacokinetic study in nine patients with severe
renal impairment (creatinine clearance <30 mL/minute)
matched to healthy volunteers and exposed to a single
inhaled dose of UMEC (125 pg) or UMEC/VI
(125725 pg) did not demonstrate clinically relevant differ-
ences in VI or UMEC serum concentrations.”’ Similarly,
patients with moderate hepatic impairment were compared
to normal volunteers (total N=18) and given either a single
dose of inhaled UMEC (125 pg) or UMEC/VI (125/25 pg)
and then the other after a 7—14-day washout period.>* No

significant differences in serum levels were seen between
the patients with moderate liver disease and the normal
volunteers. Dose adjustments of inhaled UMEC/VI do not
appear to be indicated for COPD patients with renal or
hepatic impairment.

An open-label study (NCT01128634) that randomized
schedules evaluated the moderate p-glycoprotein transporter
and cytochrome P450 isozyme 3A4 (CYP3A4) inhibitor
verapamil in patients also given dry powder inhaled
UMEC. UMEC serum levels and its safety profile were
evaluated.>' Subjects (N=32) were healthy male and female
non-smokers (18—65 years old). The subjects underwent
two schedules of treatment. One was 8 days of UMEC
500 pg inhaled daily alone followed by daily inhaled
UMEC 500 pg and a daily single oral tablet of 240 mg
verapamil for 5 days. The second schedule was similar to
the first except that the subjects were exposed to inhaled
UMEC/VI (500/25 pg) daily for 8 days followed by con-
tinuation of UMEC/VI (500/25 ng) and oral verapamil
240 mg daily for 5 days. There was no increase in systemic
levels of UMEC with VI compared to UMEC alone.
Maximum UMEC serum concentrations were similar with
or without verapamil exposure. The area under the curve for
serum levels of UMEC increased by only 1.4-fold with
verapamil compared to without. The combination of inhaled
UMEC or UMEC/VI was well tolerated with or without
daily exposure to the moderate P-glycoprotein transporter
and CYP3A4 inhibitor verapamil.®'

A comparison study of possible electrocardiogram and
correlated QTc interval changes after exposure to the anti-
biotic moxifloxacin and to inhaled UMEC and UMEC/VI
was performed.>?> Male and female healthy non-smokers
aged 18-65 years with normal electrocardiograms were
included (N=103). Subjects received, randomly, four out of
five possible treatments for 10 days including DPI UMEC
500 pg + Day 10 placebo tablet, daily inhaled UMEC/VI
125/25 pg + Day 10 placebo tablet, UMEC/VI 500/100 pg
+ Day 10 placebo tablet, placebo via Ellipta® DPI + Day 10
placebo tablet, and placebo inhaler + Day 10 moxifloxacin
400 mg tablet. There were no clinically significant QTc
interval changes noted during the 10 days with inhaled
UMEC/VI 125/25 pg or UMEC 500 pg compared to pla-
cebo. The supra-therapeutic inhaled dose of UMEC/VI of
500/100 pg was associated with a small change in corrected
QTc interval of 6.4 ms (95% CI, 4.3-8.5) at 10 min, 8.2 ms
(95% CI, 6.2-10.2) at 30 min and returned to placebo inter-
vals rapidly after that time. This compares to a maximum
change in corrected QTc interval of 9.7 ms (95% CI,
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8.0-11.4) at 4 h after 400 mg of oral moxifloxacin.** No
cardiac safety signal was noted in this study. The current data
review is consistent with an earlier systematic review of the
efficacy and safety of the fixed-dose combination DPI of
UMEC/VI involving 11 trials from 10 studies (9,609
patients). It concluded that UMEC/VI had excellent evidence
of efficacy and showed “superior efficacy” to its mono-
components, tiotropium and fluticasone/combination inha-
with
comparitors.*

The safety of fixed-dose LABA/LAMA inhalers has
also been recently reviewed.”* The analysis of currently

lers “reduced” safety concerns compared to

available data suggests a favorable cardiovascular safety
profile for FDC LAMA/LABA inhalers in the COPD
population.®® In the absence of new, larger, real-life and
post-marketing studies to evaluate for rare low-frequency
safety issues, FDC LAMA/LABA inhalers including
UMEC/VI appear safe and efficacious.

Clinical efficacy of fixed-dose
combination inhaler UMEC/VI

Based on the previously noted studies that demonstrated
efficacy in COPD from both the LAMA UMEC and the
LABA VI individually with a DPI device, it was logical
and likely to improve drug adherence by putting these two
compounds together into a single inhaler. The Ellipta®
Inhaler was utilized. Table 1 summarizes most currently
available fixed-dose combined B2RA and MRA inhalers
and nebulized products used in the treatment of COPD.
Several reviews have summarized older clinical data
on the dry-powder inhaled a fixed dose of UMEC/VI in
COPD treatment.” > Similarly, a pooled analysis of older
data of elderly patients with COPD showed efficacy of
UMEC/VI in this group.®® The earliest studies (see
Table 2) included several trials that explored both 62.5
and 125 pg doses of UMEC combined with a 25 pg dose
of VI once-a-day in COPD patients.>****! These studies
ranged from 12 to 52 weeks in duration and evaluated
efficacy endpoints of forced expiratory volumes
one second (FEV,) weighted over the last day or trough
FEV, on the last day of the trial, exacerbation rates or use
of rescue medication, and exercise endurance tests.
Adverse events were also collected. Both doses of
UMEC (62.5 and 125 pg), when combined with VI
(25 pg) demonstrated efficacy compared to placebo and
VI alone (Table 2). Both doses of UMEC combined with

VI resulted in improved week 12 exercise endurance

testing and trough FEV, compared to placebo.*' A study
that directly compared UMEC 125 pg/VI 25 pg, UMEC
62.5 pg/VI 25 ng and the LAMA tiotropium 18 pg all
delivered daily as a dry powder found both doses of
UMEC combined with VI resulted in statistically
(P<0.001 and P<0.006, respectively) greater Day 169
trough FEV, compared to tiotropium alone.*® The magni-
tude of Day 169 trough FEV, improvements was similar
with UMEC/VI 125/25 ng (0.088 L (0.036-0.140)) and
UMEC/VI 62.5/25 ng (0.090 L (0.039 —0.140)). The high
125 pg dose of UMEC was not advanced to market.
After 2014, most of the published efficacy trials with the
dry powder Ellipta® inhaler and UMEC/VI have been
solely with the 62.5/25 pg dose (Table 2). The US Food
UMEC/VI
62.5/25 ng dose as once-a-day maintenance therapy for
COPD on 18 December 2013 as Anora Ellipta®.** Since
2014, only three studies compared UMEC/VI 62.5/25 ng to
placebo. All patients in these placebo trials had access to as-

and Drug Agency (FDA) approved the

needed albuterol or ipratropium inhalers in addition to either
active or placebo maintenance inhalers. Siler et al** showed
that UMEC/VI improved Day 84 Saint George’s respiratory
questionnaire (SGRQ) results, reduced the number of puffs
of a short-acting B2RA rescue inhaler needed per day, and
improved the trough FEV; compared to placebo. In
the second placebo-controlled trial after 2014, Riley et al**
failed to show an improvement in exercise endurance test
after 12 weeks of UMEC/VI (62.5/25 pg) compared to
placebo. The third trial was a 24-week, phase III, multi-
center, randomized, double-blind, placebo-controlled, paral-
lel-group study evaluating UMEC/VI 125/25 pg and
UMEC/VI 62.5/25 pg given as a once-daily inhalation
versus placebo in patients of Asian ancestry with COPD.*
Both UMEC doses paired with VI demonstrated significant
(both doses
P<0.001) and a significant reduction in rescue inhaler use
compared to placebo (both P<0.001). A short, 14-day, tri-
ple-complete-block study where patients are exposed to all
three treatments found UMEC/VI (62.5/25 pg) more effec-
tive than VI (25 pg) or UMEC (62.5 pg) monotherapy.*®
Those patients that showed FEV,; response to either VI or

improvement in Day 169 trough FEV;

UMEC monotherapy were more likely to respond to
UMEC/VI combination with greater improvement com-
pared to either monotherapy.

The remaining efficacy trials in Table 2 demonstrated
that once-a-day UMEC/VI (62.5/25 pg) was better than
a combined DPI of twice-a-day salmeterol/fluticasone pro-
pionate (50/250 or 50/500 ug combinations) in improving
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12-week trough FEV,.>*” In addition, a series of studies
compared UMEC/VI (62.5/25 ng) once daily to the
LAMA tiotropium dry powder combined with the LABA
indacaterol, the LAMA glycopyrronium also known as
glycopyrrolate (GLY) combined with indacaterol (IND)
as a DPI and tiotropium (TIO) combined with the LABA
olodaterol (OLO) delivered by a spring-driven mist inhaler
(Respimat™) once dalily.“gf5 "'In a 12-week, randomized,
blinded, triple-dummy, parallel-group, non-inferiority trial,
UMEC/VI (62.5/25 ng) by DPI once daily was compared
to with once-daily TIO (18 pg) by DPI and once-daily
indacaterol (IND; 150 pug) by DPL.*® The primary endpoint
was trough Day 85 FEV; with UMEC/VI resulting in an
average improvement from baseline of 0.172 L compared
to TIO plus IND of 0.017 L (95% CI, 0.029-0.030 L). The
treatments demonstrated non-inferiority and no difference
in subjective measures, safety endpoints and COPD
exacerbations.”®

The study by Kerwin®® evaluated once-daily DPI
UMEC/VI (62.5/25 pg) compared to twice-daily DPI
GLY/IND (15.6/27.5 pg) in two multiple-centered, double-
in COPD
patients. Inhalations were at home with the primary end-
point of 24 h of the area-under-curve (AUC_,4;,) for FEV,
after 12 weeks of treatment. Both FDC LAMA/LABA
inhalers demonstrated significant bronchodilation in
AUC( o4y of FEV, at week 12. Non-inferiority of IND/
GLY to UMEC/VI was not proven as the FEV; AUCg 541,
at week 12 was 0.232 and 0.185 L improvement for GLY/
IND and 0.244 and 0.203 L with UMEC/VI29 These
differences were statistically different in one iteration of

blind, double-dummy, cross-over studies

the study, but not in the second, and the difference in
AUCy_o4n FEV is probably not clinically significant.

An open-label, randomized, two-period, cross-over
study of two different LAMA/LABA inhalers in patients
with COPD compared once-daily UMEC/VI (62.5/
25 pg) by DPI to once-daily TIO/OLO (5/5 pg) by
spring-driven “soft” mist inhaler (Respimat®™) each for
8 weeks with a 3-week washout.’® The UMEC/VI treat-
ment was non-inferior at week 8 trough FEV;. It was
statistically superior to TIO/OLO in the intent-to-treat
population with an increase in week 8 trough FEV; of
0.052 L (95% CI of 0.028-0.077 L; P<0.001). Clinical
meaningful increases in the trough from baseline FEV,
of 0.100 L or more at week 8 were twice as likely to be
reached with the use of UMEC/VI compared to TIO/
OLO treatments. Efficacy data from these trials demon-
strated that the once-daily dry powder UMEC/VI

(62.5/25 pg) was non-inferior or superior to the compar-
ison treatment (Table 2).

A 12-week study on exercise tolerance demonstrated
statistically increases with both 125/25 pg and 62.5/25 pg
UMEC/VI inhaler doses compared to placebo inhaler in
COPD patients with access to as-needed salbutamol.*'
However, a recent study that evaluated UMEC/VI
(62.5/25 pg) compared to placebo in COPD patients with
access to as-needed albuterol or ipratropium inhalers failed
to show an improved in-exercise endurance testing despite
improved trough FEV, at week 12.**

Utilizing US health insurance plan data from
2013-2015, a large retrospective study examined COPD
patients initiated on tiotropium or the combination UMEC/
VI and compared time to progression to triple-inhaled
therapy of a LAMA, a LABA and an ICS.’? The study
found that starting patients on tiotropium (N=35,357) was
associated with an 87% higher risk of ending in triple
therapy than those patients started on UMEC/VI
(N=2407) (HR=1.87, 95% CI, 1.4-2.5 P>0.001). Another
retrospective study evaluated COPD patients on commer-
cial and Medicare Advantage Part D plans between 2014
and 2016.%* A sample of 2,200 COPD patients on UMEC/
VI was evaluated on the inhaler for a 12-month interval for
COPD-related and all-cause medical costs, and risk of
COPD exacerbations.>® Each month the patients were not
on the UMEC/VI was associated with increased total
medical costs with a 36.1% higher adjusted cost compared
to those patients on the drug for the entire 12 months. The
monthly severe exacerbation risk was also higher in those
patients who had not yet started UMEC/VI (HR=1.74,
95% CI, 1.35-2.23, P<0.001) during the 12-month study
period.> A single-center, retrospective, sequential, period
of patients with COPD between
1 September 2015 and 29 February 2016 and
1 April 2016 to 30 September 2016 evaluated the incor-
poration of UMEC/VI into a standard COPD treatment
protocol for hospitalized patients.>® A trend toward

analysis  study

reduced readmission rates was seen after adding UMEC/
VI (24.1% versus 10.8%) to the standard protocol but this
was based on small patient numbers (pre-65 and post-58).
When adjustments were made for confounders such as
severity of illness, comorbidities, complications, and diag-
nosis-related group codes, the difference was not statisti-
cally significant (OR 2.499, 95% CI, 0.916-7.380,
P=0.074). Using a cost-effectiveness model, Wilson, et al>>
predicted that in patients with moderate-to-very-severe
COPD, significant lifetime cost savings would be seen
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using UMEC/VI compared to either tiotropium alone or
separate LABA and LAMA inhalers.>

Fixed-dose combination inhaler of

UMEC/Vli/fluticasone furoate

The recently FDA-approved for COPD, once-daily, triple-
drug, DPI (Trelegy Ellipta®™) with UMEC/VI/fluticasone
furoate (FF) (62.5/25/100 pg) was compared to UMEC/VI
(62.5/25 pg) or VI/FF (25/100 ug) by DPI, once daily for
52 weeks in patients with COPD.>*” This large study
with more than 10,000 patients with COPD found that
UMEC/VI/FF significantly reduced moderate-to-severe
COPD exacerbations compared to either UMEC/VI or
VI/FF (both P<0.001). Hospitalizations for severe COPD
exacerbations were less with the triple inhaler compared to
UMEC/VI, but the rate of pneumonia was less with
UMEC/VI compared to either UMEC/VI/FF or VI/FF
(both P<0.001). In addition to the FDC inhaler with
UMEC/VI/FF, Table 1 lists additional FDC triple inhalers
with the LAMA glycopyrronium, the LABA formoterol
(FOR) and the ICS of beclomethasone (BEC) approved by
the EMA for use in the European Union. A multi-center,
parallel-group, double-blind, double-dummy “TRIBUTE”
study of 1,432 symptomatic COPD patients was performed
for 52 weeks comparing the FDC inhaler of once-daily
GLY/IND (43/85 ng) as a dry powder to a single FDC
metered-dose inhaler GLY/FOR/BEC (9/5/87 ng) two
inhalations twice daily.’® The primary outcomes of mod-
erate-to-severe COPD exacerbation rates were 0.50 per
patient per year for the FDC GLY/FOR/BEC inhaler treat-
ment and 0.59 per patient per year for the FDC GLY/IND
(RR 0.848, 95% CI, 0.723-0.995, P=0.043) in favor of the
GLY/FOR/BEC inhaler treatment. The adverse events and
rate of pneumonia were similar in the two treatment
groups.”® The before study treatment eosinophil counts
were similar (3.14% GLY/FOR/BEC group and 2.97%
for the GLY/IND group) as was the number treated with
ICS/LABA before study entry (both treatment groups
61%). These two studies suggest there may be a role for
adding an ICS as a single FDC inhaler in some COPD
patients. The discordance of this data with the withdrawal
of ICS studies may reflect different COPD patient popula-
tions tested. For example, as just noted, both treatment
groups in the TRIBUTE study had mean elevated (=2%)
eosinophil counts pre-study drug suggesting there were
many atopic or ACOS phenotype patients included. The
exact phenotype of COPD patients that benefit from triple

therapy that includes an ICS as opposed to the double
therapy without an ICS is unclear.

A recent meta-analysis and systematic review found
that the use of fixed-dose LAMA/LABA
resulted in the greatest FEV; improvement at weeks 12

inhalers

and 24 in COPD patients compared to the use of a short-
acting MRA (SAMA) alone, LAMA alone or fixed-dose
ICS/LABA.> Similarly, the current review of the effi-
cacy of inhaled UMEC/VI confirms its effectiveness and
safety in COPD patients. The recent study by Lipson
et al’® showed that the triple inhaler of UMEC/VI/FF
was superior to UMEC/VI in a large, 52-week-long trial.
Again, the exact phenotypes of COPD that should be
treated with a single inhaler (LAMA or LABA), double
inhaler (LABA/ICS or LAMA/LABA) or a triple inhaler
(LAMA/LABAJICS as a single or multiple inhalers) as
maintenance therapy are not well defined. A recent
review has suggested that patients with a history of
frequent COPD exacerbations, reduced health status,
and impaired lung function in the presence of eosinophi-
lic bronchial inflammation as evidenced by increased
blood eosinophils or a history of asthma or ACOS may
be the phenotype of COPD patients that respond to an
ICS in combination with a LABA.®°

Another review of the use of an ICS in COPD patients
has suggested that they should not be used as a stand-alone
maintenance therapy but rather used with a long-acting
bronchodilator (LAMA or LABA).°' In this review,
patients with frequent or severe COPD exacerbations
after adherence to the use of maintenance bronchodilators
particularly in patients with a history of asthma or blood
eosinophils that are >300 cells/uL are most likely to ben-
efit from ICS.®! The risk of pneumonia in COPD patients
treated with an ICS is higher in older age patients, those
patients demonstrating greater fragility, patients with
lower body mass index and in those patients with blood
eosinophils <100 cells/uL.°" A Cochrane review has con-
firmed that the use of an ICS in COPD patients is asso-
ciated with an increased risk of pneumonia events but
without significant increase in mortality.®?

As noted, many COPD patients on ICS maintenance
therapy tolerate the withdrawal of the ICS and the toler-
ance of this withdrawal may be dependent on disease
severity, eosinophil counts, atopy, history of asthma, con-
tinued use of long-acting bronchodilators and whether
there is evidence of hyper-responsive airways.*> Adding
an ICS to a combination such as LAMA/LABA inhaler as
another inhaler or as the FDC UMEC/VI/FF inhaler has
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been suggested in a recent meta-analysis in COPD patients
that are on a single long-acting inhaler or on a combination
LAMA/LABA inhaler and are still having frequent exacer-
bations and have a blood eosinophil count of >300
cells/uL.** How frequently and at what time intervals
should step-down therapy or ICS withdrawal be attempted
once triple-therapy is started in COPD patients is unclear.

Ellipta® dry-powder inhaler device

Little comprehensive clinical work has been done on
inhaler devices used for COPD. Convenience, device/
drug availability, drug dose needed, ease of use and cost
are some of the known variables.®> A systematic review of
clinical outcomes and patient preferences with inhaler
devices found that newer devices may improve patient
satisfaction but so far fail to demonstrate any real clinical

improvements.®® One drug, tiotropium, requires
a threefold reduction in dose when given by Respirmat®
spring-driven mist device compared to the DPI

Handihaler® device, but no improved clinical outcomes
were shown.®® Svedsater et al®’ found the Ellipta® DPI
device was associated with high satisfaction by users and
preferred over many other inhalers. The Ellipta® DPI
device was evaluated and found to be easy and intuitive
to use and likely to improve adherence by COPD and
asthma patient evaluators.’” A study by van der Palen®®
tested COPD patients on This
a randomized, multi-center, open-label, placebo device

inhaler use. was
study using a 2x2 complete-block design of a total of
159 patients. In one part of the study, the Ellipta®™ device
was compared to the Turbuhaler® + Handihaler®™ devices
and the second part the Ellipta® device was compared to
the Diskus® + Handihaler® devices simulating triple-drug
delivery with one device (Ellipta®) compared to dual
inhaler device combinations for the three drugs. The
patients first read the package insert and were then tested
on appropriateness of technique. Fewer patients made
errors with the Ellipta® device compared to either the
Diskus® + Handihaler® (9% (7/80) vs 75% (16/80),
respectively, p<0.001) or the Turbuhaler® + Handihaler®
(9% (7/79) vs 73% (58/79), respectively, p<0.001). Shorter
instruction time was required to correct poor technique
with Ellipta® devices compared to the combination
devices, and more patients preferred the Ellipta® device.
Patient preference indicators were studied in COPD
patients in the open-label randomized, cross-over trial of
placebo-containing Ellipta® and Handihaler™ dry powder
devices.®” Significantly more of the 212 patients preferred

the Ellipta® device to the Handihaler™ device (p<0.001).
This study emphasizes that patient attitude toward
a particular inhaler and their experiences using it may
affect therapy adherence.®” A recent systematic review of
16 studies of both asthma and COPD patients reported that
inhalation device errors were associated with worse dis-
ease outcomes.’’ Education time invested in improving
inhalation technique in COPD can improve health out-
comes. However, improved clinical outcomes with this
device over other delivery devices with UMEC/VI have
not been shown to date.

Conclusions

The fixed-dose DPI LAMA/LABA inhaler with UMEC
and VI (62.5/25 pg) offers an important option in a step-
wise treatment approach to the COPD patient. The use of
UMEC/VI DPI in COPD has significant data supporting its
efficacy and defining its risks. It is well tolerated, and the
Ellipta® delivery system is liked by COPD patients.
Improved drug use adherence and reduced drug delivery
errors are expected with the Ellipta® device based on
studies available. FDC inhalers that contain LAMA/
LABA components are a mainstay in the treatment of
COPD. These combination agents routinely result in
lower total co-payments for patients with COPD in man-
aged-care and straight insurance programs.
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