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Abstract

Introduction: The aim of this study was to evaluate the impact of routinely
administered treatment with indacaterol and/or glycopyrronium on quality
of life and level of dyspnoea of patients with chronic obstructive pulmonary
disease (COPD) in a real-life setting.

Material and methods: It was an observational, non-interventional study
in patients with stable, symptomatic chronic obstructive pulmonary disease
initiating treatment with indacaterol and/or glycopyrronium as part of rou-
tine care. The primary outcomes included a change in quality of life mea-
sured using the Clinical COPD Questionnaire (CCQ) and level of dyspnoea
evaluated using the modified Medical Research Council scale (mMRC). Pa-
tients were followed up for 6 months after initiation of treatment.

Results: Analysis included baseline data from 586 patients. At 6 months
82.5% (n = 483) of patients were continuing initiated treatment. Improve-
ment of mMRC and CCQ scores was observed in all treatment arms. The
mean total CCQ score + SD changed after 6 months from 2.2 +0.9 to 1.2 +0.9
in the indacaterol group (p < 0.001), from 2.1 £1.0 to 1.0 +0.9 (p < 0.001) in
the glycopyrronium group and 2.6 +1.1 at baseline to 1.3 +1.0 (p < 0.001)
in the indacaterol/glycopyrronium group. The mean mMRC + SD decreased
from 2.1 +0.9 to 1.4 0.9 (p < 0.001) in the indacaterol group, from 2.1 +0.9
to 1.2 £1.0 (p < 0.001) in the glycopyrronium group, and from 2.3 +0.8 to 1.4
+0.9 (p < 0.001) in the indacaterol/glycopyrronium group.

Conclusions: Use of indacaterol and/or glycopyrronium improved quality of
life and breathlessness in patients with stable COPD, efficiently reducing the
symptoms burden.

Key words: quality of life, chronic obstructive pulmonary disease,
indacaterol, glycopyrronium.

Introduction

Chronic obstructive pulmonary disease (COPD) represents a signifi-
cant cause of global morbidity and mortality. According to WHO esti-
mates, 65 million people have moderate to severe COPD [1]. Estimates
show that COPD will become the third leading cause of death worldwide
in 2030. The number of people suffering from COPD in Poland may be as
high as 2 million [2]. A significant population of patients is not diagnosed
or is diagnosed only at an advanced stage of the disease [2, 3]. Effective
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management of COPD should include assessment
and monitoring of the disease, reducing risk fac-
tors, and managing stable COPD and exacerba-
tions. According to the GOLD 2018 guidelines [4],
the goal of treating COPD is to relieve symptoms,
reduce the frequency and severity of exacerba-
tions and improve exercise tolerance.

In the treatment of stable COPD long-acting 32
agonist (LABA) and long-acting muscarinic antag-
onists (LAMA) significantly improve lung function,
dyspnoea, and health status, and reduce exacer-
bation rates [4]. LABA/LAMA combination therapy
increases forced expiratory volume in 1 s (FEV,)
and reduces symptoms more effectively in com-
parison with monotherapy [4]. Treatment of COPD
patients with LAMA/LABA combination is more ef-
fective than long-acting bronchodilator monother-
apy for preventing exacerbations [4, 5].

The dual bronchodilation effect of the fixed-
dose combination of indacaterol (IND) (LABA)
with glycopyrronium (GLY) (LAMA) was examined
in a series of studies. In the SHINE study, IND/GLY
combination significantly improved trough FEV,
compared with a single bronchodilator (IND, GLY,
tiotropium) and placebo in patients with moder-
ate-to-severe COPD [6]. Results of SHINE [6] and
ENLIGHTEN [7] showed that the incidence of ad-
verse events was similar in the IND/GLY and pla-
cebo groups. In another study, ILLUMINATE, FEV,
standardised area under the curve from O to 12 h
at week 26 was significantly higher with IND/
GLY compared with salmeterol/fluticasone, with
a similar incidence of adverse events between
treatment groups [8].

In Poland, access of patients to IND, GLY and
dual bronchodilators is well established nowa-
days. IND and GLY have been reimbursed in Poland
since 2014 and a combination of those substanc-
es in one device from 2017 [9]. Furthermore, every
formulation is available free of charge for patients
aged > 75 years [9]. Patients have greater access
to this treatment in routine medical practice.

Research conducted in Poland in 2016 showed
that the actual state of treatment differed from
the official standards and needs. The LAMA and
LABA/LAMA combined treatment therapies were
underused. Furthermore, the use of combined
medications in one device was not common.
Specialists declared that half of the treatments
recommended recently by general practitioners
required modifications. The medications were
administered via a separate inhaler in most cas-
es [10]. Delayed access to medicines limited their
implementation in clinical practice. Thus, treat-
ment benefits key to more individualised therapy
of COPD [4] could not be fully insured.

Evaluating patient-centred outcomes associat-
ed with COPD is likely to play an important role
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in the future research [11]. To understand the
impact of routinely administered treatment with
either IND or GLY or both used in combination on
patient-reported outcomes, health status and lev-
el of dyspnoea were assessed in a population of
Polish patients with stable COPD.

Material and methods
Study design

[t was an observational, non-interventional,
prospective, multicentre study in patients with
stable COPD initiating treatment with IND and/or
GLY as part of routine treatment. The study was
conducted in accordance with the Declaration of
Helsinki [12] and followed the International Soci-
ety for Pharmacoepidemiology Good Pharmacoep-
idemiology Practices Guidelines [13] and STROBE
standards [14]. All patients gave written informed
consent before entering the study. The study re-
sults were described previously for the per-pro-
tocol population [15]. Currently, to reflect routine
practice of COPD care and frequency of visits, pa-
tients missing one of the follow-up visits or having
delayed visits were included in the analysis.

The study aimed to evaluate the effect of main-
tenance treatment with IND and/or GLY on quality
of life and level of dyspnoea. The study included
patients aged > 18 years with a diagnosis of COPD
with post-bronchodilator FEV. /forced vital capac-
ity < 0.7 within 12 months prior to the first visit,
with stable disease (no severe COPD exacerbation
(exacerbation leading to hospitalization) for < 6
weeks before the first study visit), and additional-
ly with no prior treatment with either IND or GLY
within the previous 3 months. In order to enrol as
broad a population of patients as possible, they
were excluded only if they had asthma-COPD
overlap, were unable to fulfil study demands or if
they were participating in another clinical trial.

The decision to initiate treatment with IND
and/or GLY was independent of the decision to
enrol patients in the study. Patients were treat-
ed according to local routine clinical practice. At
the initial visit patients started treatment with
IND 300 pg or GLY 50 pg or the combination of
IND 150 or 300 pg with GLY 50 pg and were as-
signed to respective study groups. Study visits and
treatment monitoring procedures were made ac-
cording to routine clinical practice at participating
sites. During study visits quality of life and level of
dyspnoea were estimated using the Clinical COPD
Questionnaire (CCQ) [16] and the modified Med-
ical Research Council (mMRC) scale [17], respec-
tively. To enable assessment of endpoints in time,
the study included two subsequent follow-up
visits after around 3 (V2) and 6 months (V3) af-
ter the initial visit (V1). To reflect the real-life fre-
quency of out-patient visits, a visit occurring up to
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4.5 months after the initial visit was considered as
V2 and the subsequent visit as V3. Investigators
were obliged to report all treatment-related and
unrelated adverse events.

Statistical analysis

Patients’ characteristics were summarised
using the median and range or mean * stan-
dard deviation (SD) for continuous variables, and
counts and percentages for categorical variables.
Comparisons between patient characteristics in
groups were performed using the Mann-Whitney
test or Student’s t-test depending on the distribu-
tion of variables. Results of CCQ and mMRC were
presented as the mean and standard deviation.
Comparison of CCQ and mMRC changes in time
in each study group was made using the paired
Wilcoxon test.

Change of therapy
(n=10)
Lack of V2 (n=9)

V2, n (%) 100 (84.0%)
Change of therapy
(n=4)

Lack of V3 (n=2)

V3, n (%) 95 (79.8%)

Figure 1. Study flow chart

331 (89.9%)

305 (82.9%)

Results
Patient characteristics

The study was conducted from May 2015 to
June 2016 in 32 centres in Poland. The study in-
cluded 633 patients, of whom 47 were excluded
from the analysis due to lack of possibility of veri-
fying source data. Patients were divided into three
groups depending on therapy initiated at baseline
(Figure 1, Table ). Over half of patients started
treatment with GLY. Smoking history was reported
by 92.6% of patients, and 47.4% had continued
smoking (Table 1). 46.6% of patients experienced
exacerbations in the 12 months before study en-
try. Previous maintenance therapy was used by
28.3% of patients.

Baseline patient characteristics were not bal-
anced between groups. The FEV, values varied
among the three groups. For patients in the IND/

Change of therapy
(n=14)
Lack of V2 (n = 23)

Change of therapy
(n=3)
Lack of V2 (n = 10)

81 (81.8%)
Change of therapy
(n=2)
Lack of V3 (n = 24)

Change of therapy
(n=3)
Lack of V3 (n=2)

83 (83.8%)

Table 1. Demographics and baseline characteristics of patients participating in the study

Baseline characteristics IND GLY IND/GLY P-value
(n=119) (n = 368) (n = 99)
Age, mean + SD [years] 66.5 +8.5 66.4 +8.8 68.5 +8.3 0.0471
Female gender, n (%) 43 (36.1) 142 (38.6) 35 (35.3) 0.5562
Smoking status, n (%): 0.0393
Never smoker 6 (5.0) 35 (9.5) 2 (2.0)
Ex-smoker 55 (46.2) 165 (44.8) 45 (45.5)
Current smoker 58 (48.7) 168 (45.7) 52 (52.5)
FEV,*, mean # SD [%] 50.1 +18.4 60.5 £16.6 57.9 £21.3 < 0.001
Patients with moderate exacerbations*, n (%) 45 (37.8) 127 (34.5) 55 (55.6) < 0.001
Patients with severe exacerbations*, n (%) 8 (6.7) 24 (6.5) 13 (12.1) 0.0341
Patients without previous maintenance 22 (18.5) 100 (27.2) 44 (44.4) < 0.001
treatment**, n (%)
mMMRC score, mean + SD 2.1+09 1.7 £0.9 2.2 +0.8 < 0.001
Total CCQ score, mean + SD 2.2+0.9 2.1+1.0 2.6 +1.0 < 0.001

*FEV, measured/exacerbations occurred 12 months before V1, **based on medications used 6 months before V1; CCQ - Clinical COPD

Questionnaire, mMRC — modified Medical Research Council scale.
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GLY group, it was less likely that they had never
smoked compared with patients in the GLY group.
They were also older, had more moderate and
severe exacerbations of COPD, were less likely to
have used maintenance treatment before base-
line, and had higher baseline CCQ scores compared
with patients in the other two groups. Patients in
the GLY group had a lower baseline mMRC score
compared with IND and IND/GLY groups (Table 1).

Five hundred and twelve patients (87.3%) at-
tended the second visit (V2), which happened at
a median of 3.06 months (range: 1.3-4.4) after
the first visit. Eight patients did not participate in
V2 but did attend V3, at > 4.5 months after the
initial visit. Overall, 483 patients had the third
visit (82.4%) which occurred at a median of 6.10
months (range: 3.7-8.8) after the initial visit (Fig-
ure 1). Time intervals between V1 and V2, and
V2 and V3 were similar (p = 0.79; Wilcoxon test,
paired samples).

Quality of life

Patients with a CCQ score > 3 at baseline con-
sisted of 20.1% of all patients in IND and GLY
groups (24/119 and 74/368, respectively), and
33.3% (33/99) in the IND/GLY group. The total CCQ
score improved (score decrease) between V1 and
V3 in all study groups. The mean CCQ total score
+ SD changed significantly from 2.2 £0.9 at base-
line to 1.5 +0.9 at 3 months, and to 1.2 +0.9 at
6 months for patients treated with IND (p < 0.001).
For patients treated with GLY the mean CCQ score
1SD decreased significantly from 2.1 £1.0 at base-
line to 1.4 £0.9 and 1.0 0.9 after 3 and 6 months,
respectively (p < 0.001). In the group of patients
treated with IND/GLY the mean CCQ score 2.6 +1.1
at baseline decreased to 1.6 +1.0 and 1.3 £1.0 at 3
and 6 months, respectively (p < 0.001) (Figure 2).
These changes were consistent across symptoms,
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functional, and mental domains of CCQ and were
all statistically significant. The percentages of
6-month observation completers who experienced
minimal clinically important change (MCIC) of -0.4
points in CCQ [17] were 91.6% (76/83), 88.4%
(84/95), and 82.6% (252/305), in IND/GLY, IND,
and GLY groups, respectively. Treatment effects in
subgroups of patients not receiving previous main-
tenance treatment and patients changing mainte-
nance treatment or modifying treatment schemes
were the same (results not shown).

Impact of treatment on breathlessness

The proportion of patients with a high level of
symptoms, reporting a baseline mMRC score of 2
or more, was 85/99 (85.8%), 87/119 (73.1%), and
224/368 (60.8%) in IND/GLY, IND, and GLY groups,
respectively. Level of breathlessness improved at
3- and 6-month follow-up compared to baseline in
all study groups. In the group of patients treated
with IND, the mean mMRC + SD decreased from
2.1 0.9 at baseline to 1.5 +0.9 and 1.4 +0.9 at
3 and 6 months follow-up (p < 0.001). Mean
MmMRC +SD changed from 2.1 +0.9 at baseline
to 1.2 £1.0 at 3 months and remained stable at
6 months follow-up in the group treated with GLY
(p < 0.001). For patients treated with combina-
tion IND/GLY mean mMRC + SD decreased from
2.3+0.8atV1to1l.6+0.8atV2and 1.4+0.9 atV3
(p < 0.001) (Figure 2). Treatment effects in sub-
groups of patients not treated previously with the
maintenance treatment and patients changing
maintenance treatment or modifying treatment
schemes were the same (results not shown).

COPD exacerbations

Data on baseline frequency of exacerbations
that occurred 12 months before V1 are available

Mean CCQ £ SD
N
1

Mean mMRC + SD
N
1

Vi V2 V3
@ IND — & - GLY —&— IND/GLY

Vi V2 V3
@ IND —&-GLY —&— IND/GLY

Figure 2. Changes from baseline (V1) to visit 2 (3 months) and to visit 3 (6 months) in total Clinical COPD Ques-
tionnaire score (A) and modified Medical Research Council scale (B) in patients treated with indacaterol (IND), gly-
copyrronium (GLY) and indacaterol and glycopyrronium (IND/GLY). Higher mean Clinical COPD Questionnaire and
modified Medical Research Council scale scores indicate worse health status and dyspnoea. Data are mean + SD
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in Table I. After 6 months of observation in the
IND group > 1 moderate exacerbation occurred
in 18 (18.0%) patients, and in the IND/GLY group
in 20 (24.1%) patients. There were no events of
severe exacerbation in the above groups. In the
GLY group, 45 (13.6%) patients suffered from > 1
moderate and 3 (1%) patients from severe exac-
erbations.

Maintenance treatment

Each pharmacological treatment used by the
patient at 6 months before baseline (V1) and at
subsequent visits was categorised into one of five
categories: inhaled corticosteroids (ICS), LABA
(other than IND), LAMA (other than GLY), rescue
medicines, and others. Figure 3 shows the reduc-
tion in the number of patients using additional
treatments in each of the studied groups between
V1 and V3. If the patient was using maintenance
treatment at baseline (V1), IND and/or GLY were
added or substituted it. Consequently, initiation
of IND was a substitution of LABA in most of the
cases and at the end of observation 34.7% of pa-
tients were using IND with LAMA. Almost half of
the patients who initiated treatment with GLY at

V1 were using it in combination with LABA at V3.
Reduction of the use of ICS between V1 and V3
was highest in the group of patients using IND/
GLY — over 5 times fewer patients were using ICS
at the end of the study compared with baseline.
Around half of patients in each study group used
short-acting medicines (Figure 3). At V3, 41.1%,
31.5% and 30.1% of patients were using rescue
medicines in IND, GLY, and IND/GLY groups, re-
spectively. Triple combination therapy (LAMA/
LABA/ICS) was used by 19.2% of patients (n = 93)
at the end of the study and was highest in the GLY
group (24.2%, n = 74). At the end of the observa-
tion 20.0% and 25.5% of patients were using the
LABA/LAMA combination in IND (n = 19) and GLY
(n = 78) groups, respectively.

Safety

During the study, in 45 (7.7%) patients 159
adverse events were reported. In 19 patients 68
serious adverse events were reported: in 12 pa-
tients treated with IND, 4 patients treated with
IND and 3 patients treated with IND/GLY. Three
patients died: one treated with IND and two with
GLY. In 2 patients, the cause of death was myo-

ICS LABA LAMA Short-acting Others
medicines
IND
Haw _I..I..-_-
V1* (n=119) 61 (51.3%) 84 (70.6%) 67 (53.3%) 70 (59.9%) 24 (20.2%)
V2 (n=100) 22 (22.0%) 2 (2.0%) 33 (33.0%) 45 (45.0%) 13 (13.0%)
V3 (n=95) 19 (20.0%) 3(3.2%) 33 (34.7%) 39 (41.1%) 13 (13.7%)
GLY
Bew il = I mE__ _
V1* (n = 369) 133 (36.1%) 255 (69.3%) 82 (22.3%) 209 (56.9%) 27 (7.3%)
V2 (n=331) 75 (22.7%) 167 (50.5%) 1 (0.3%) 100 (30.2%) 16 (4.8%)
V3 (n =305) 76 (24.9%) 152 (49.8%) 3(1.0%) 96 (31.5%) 21 (6.9%)
IND/GLY
V1* (n =99) 32 (32.3%) 49 (49.5%) 21 (21.2%) 47 (47.5%) 7(7.1%)
V2 (n=91) 9(11.1%) 8 (9.9%) 0 (0%) 24 (29.6%) 9 (9.9%)
V3 (n=93) 5 (6.0%) 2 (2.4%) 0 (0%) 25 (30.1%) 9 (9.6%)

Figure 3. Change in use of maintenance treatment used before initiation (V1) of indacaterol (IND), glycopyr-
ronium (GLY) and combination therapy of indacaterol and glycopyrronium (IND/GLY) at follow-up (V2 and V3).
N indicates the number of patients in each group. All data are n (%). Bars show % of patients using maintenance
treatment from a given group in V1, V2 and V3. Medicines were divided into five groups: ICS (beclomethasone,
budesonide, ciclesonide, fluticasone, methylprednisolone), LABA (formoterol, salmeterol, vilanterol), LAMA (tiotro-
pium), short-acting medicines (salbutamol, fenoterol, ipratropium) and others (theophylline)

*Medicines used by patients 6 months before.
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cardial infarction, stroke and interstitial changes
in the lungs in the course of lymphoma. No cause
of death was given for one patient. Mild or mod-
erate adverse events occurred in 37 patients (IND,
n = 16; GLY, n = 18; IND/GLY, n = 3). The most
commonly reported adverse events classified ac-
cording to the Medical Dictionary of Regulatory
Activities were respiratory, thoracic and mediasti-
nal disorders — IND, 34/119 (28.6%); GLY, 28/368
(7.6%); IND/GLY; 3/99 (3%) (e.g., dyspnoea, cough,
pleural disorder, respiratory failure), general dis-
orders and administration site conditions — IND,
15/119 (12.6%); GLY, 13/368 (3.5%); IND/GLY,
2/99 (2%) (e.g., chest pain, fatigue), and cardiac
disorders — IND, 5/119 (4.2%); GLY, 8/368 (2.2%);
IND/GLY; 3/99 (3%) (e.g., cardiac failure, myocar-
dial infarction).

Discussion

In line with current GOLD recommendations [4]
severity assessment in patients with COPD goes
beyond lung function evaluation and includes
frequency of exacerbations and assessment of
symptoms including measures such as CCQ [16]
and the mMRC scale [17]. These measures reflect
the overall clinical status, supplement functional
test information, and may be more significant to
patients’ everyday life [18, 19].

The studied population comprised patients vis-
iting physicians because of symptoms, and they
were either receiving study drugs as first mainte-
nance therapy or treatment intensification. The
decline of lung function measured by FEV, fol-
lowed the negative impact of COPD on a patient’s
health status. Quality of life and level of dyspnoea
measures reflected the impact of the disease.
Dyspnoea is the main symptom of COPD, usually
the first reason for seeking medical help and the
most important disability factor associated with
the disease. In our study 82.1% of patients had
a high level of symptoms of breathlessness with
an mMRC score of 2 or more [4]. Quality of life was
seriously compromised in 22.3% of patients with
a CCQ score > 3, associated with high mortality
risk [20]. The study results showed that use of IND
and/or GLY improved quality of life and symptoms
of breathlessness within 3 months after initiation
and the effect was maintained in the 6-month fol-
low-up.

Physicians participating in the study could de-
cide about the type of treatment initiated at V1
based on individual evaluation of patient health
status. In groups of patients starting use of IND
and GLY, 34% and 50% of them were using LAMA/
LABA-based regimens at the end of the study,
respectively. Frequent use of GLY with LABA ob-
served in our study is supported by recent results
showing that the LAMA/LABA combination of GLY

a real-world Polish observational study

with formoterol caused a greater improvement
in quality of life compared to the respective mo-
no-components or placebo in patients with the
highest baseline symptom burden [21]. Neverthe-
less, treatment outcomes achieved in GLY groups
should be interpreted taking into account that ev-
ery fourth patient was using triple therapy at the
end of the study.

On the other hand, patients receiving IND/GLY
combination in our study had an even higher de-
mand for symptomatic control, compared with
those in IND and GLY groups. They were less likely
to have used maintenance treatment previously
and had a higher frequency of exacerbations, in-
cluding severe, and worse quality of life compared
to groups receiving IND and GLY. Dual bronchodi-
lation with IND/GLY effectively reduced the high
burden of the disease and maintained improve-
ment over time.

It has been shown that the IND/GLY combina-
tion provided significant, sustained, and clinically
meaningful improvements in lung function versus
the salmeterol-fluticasone combination, and was
also accompanied by significant symptomatic
benefit [8]. In our study the use of dual bronchodi-
lation with IND/GLY resulted in significant reduc-
tion in the use of ICS, indicating the possibility of
treatment regimen simplification and reduction of
risks associated with ICS use (e.g., pneumonia and
fractures). Experience from a real-life study con-
ducted in Germany showed that ICS withdrawal is
possible with no increased risk of exacerbations
in patients with COPD managed in primary and
secondary care [22]. In addition, use of IND and/
or GLY also reduced the need for use of short-act-
ing medicines in every studied group. These med-
icines were mainly rescue medicines.

Safety profiles of IND and/or GLY were consis-
tent with those previously reported. No new safety
signals have been identified.

It must be stressed that treatment selection
has been based on physicians’ preference and
judgement and this made the comparison be-
tween groups rather difficult due to large dif-
ferences in groups’ characteristics. A potential
limitation of this study was the lack of standard
timelines for assessment, which is common for
studies following real-life practice. Assessments
were performed according to patients’ needs and
individual visit schedule to help to decide on fur-
ther treatment. Despite the fact that information
about adverse reactions was rigorously collected
during the study, it lacks information about rea-
sons for treatment discontinuation.

The results of the study indicated that use of
IND and/or GLY is a reliable therapeutic option
for patients with COPD with or without exacer-
bation history and requiring symptomatic treat-
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ment. LABA, LAMA and their combinations are the
backbone of COPD therapy today [4]. Our study
supports the use of IND and/or GLY as a preferred
treatment option in symptomatic patients with
stable COPD, complementing similar data from
randomised controlled trials. IND and/or GLY of-
fer significant benefits for patients just starting
their therapy and those not obtaining satisfactory
results with current treatment. In each case, the
decision about use of IND, GLY or dual bronchodi-
lation based on IND/GLY combination depended
on physician judgment and assessment of the pa-
tient situation. The study results gave information
on the patient-reported perspective of IND and/or
GLY effectiveness and their use in everyday clini-
cal practice. By improving quality of life and symp-
toms control, use of IND and/or GLY provides op-
portunities for treatment regimen simplification in
different populations of patients with COPD with-
out compromises for efficacy and safety.

In conclusion, this analysis demonstrated that
the use of IND and/or GLY improved quality of life
and level of dyspnoea during 6 months of obser-
vation of patients with stable, symptomatic COPD.
During 6 months of treatment, in each treatment
arm, the rate of exacerbations decreased com-
pared to the equivalent period before the baseline
visit. The results of the study indicated that use of
IND and/or GLY is a reliable therapeutic option for
patients with COPD with or without exacerbation
history and requiring symptomatic treatment.
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