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Abstract
Aims Indacaterol/glycopyrronium (IND/GLY) 110/50μg is a once-daily (o.d.) fixed-dose combination of long-actingβ2-agonist/
long-acting muscarinic antagonist approved in over 90 countries, including Ireland, for the management of COPD. The present
study was conducted to evaluate health status of COPD patients, initiated on IND/GLY 110/50 μg o.d., using the Clinical COPD
Questionnaire (CCQ) tool in a real-world primary care setting in Ireland.
Methods This was a real-world, prospective, open-label study. COPD patients aged > 40 years and with a smoking history
of > 10 pack-years were included and switched to once-daily IND/GLY 110/50 μg. Enrolment of patients into the study occurred
only after the decision had been made by the physician to prescribe IND/GLY 110/50 μg. Data were collected at baseline and
Week 26. Health status was assessed using the validated CCQ.
Results A total of 200 patients were included in study. The mean CCQ total score decreased from 2.36 at baseline to 1.44 atWeek
26 (Δ, 0.92; P < 0.0005). Of the 156 patients who completed study, 113 (72.4%) achieved minimum clinically important
difference in CCQ total score with IND/GLY 110/50 μg. CCQ domain scores also decreased during the study. Improvement
in health status was observed across all GOLD groups and irrespective of prior COPD treatment. Adverse events were reported
by 20% of patients with COPD exacerbation/infected COPD being the most common AE, reported by 11 patients.
Conclusions In real-life clinical practice in Ireland, IND/GLY 110/50 μg o.d. demonstrated statistically significant and clinically
important improvement in health status in patients with COPD.
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Introduction

Globally, the burden of chronic obstructive pulmonary disease
(COPD) continues to increase, with an estimated prevalence
of 251 million in 2016 [1]. In 2015, COPD was the fourth
leading cause of death and accounted for 5% of all deaths
globally; by 2030, it is projected to become the third leading
cause of death worldwide [1–3]. In Ireland, based on the 2011
census, nearly 500,000 people aged ≥ 40 years had COPD;
over 200,000 have moderate or severe disease and only half
are likely to be diagnosed [4].

The assessment of COPD severity has been traditionally
based on the evaluation of lung function, but this alone does
not provide a complete estimate of the impact of disease [5]. In
COPD, health status is considered to be an important outcome
that reflects functional effects of the disease as perceived by
the patients [5]. From 2011, the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) also recommended COPD
management based on symptoms or health status assessment
and lung function parameters [6].

GOLD recommends the use of validated questionnaires
such as the Clinical COPD Questionnaire (CCQ), COPD
Assessment Test (CAT) or St. George’s Respiratory
Questionnaire (SGRQ) for the assessment of health status
and symptom impact [7]. Whilst SGRQ is the most frequently
used questionnaire to evaluate health status of COPD patients
in clinical trials, its use is limited in routine clinical practice
because it is long and complex to administer and calculate the
scores [8]. GOLD 2018, therefore, recommends use of the
more practical CCQ and CAT scores in clinical practice [1].

CCQ is a short (10-item), easy-to-complete, well-validated,
self-administered health status questionnaire for COPD
consisting of three domains: symptoms, functional status and
mental state [9]. It is ranked first on the International Primary
Care Respiratory Group (IPCRG) ranking as the most appro-
priate tool for assessing health status in primary care, ahead of
CAT, SGRQ and modified Medical Research Council
(mMRC) scale [8].

Indacaterol/glycopyrronium (IND/GLY) 110/50 μg is a
once-daily (o.d.) fixed-dose combination of long-acting β2-
agonist/long-acting muscarinic antagonist (LABA/LAMA)
approved in over 90 countries, including Ireland, for the man-
agement of COPD [10]. Much evidence is available for the
efficacy and safety of IND/GLY 110/50 μg o.d. from the
IGNITE clinical trial program, including data on improvement
in health status [11]. Although, medical evidence from
randomised controlled trials (RCTs) is robust, the evidence
of effectiveness in clinical practice is limited.

To date, there is no evidence on the effectiveness of IND/
GLY 110/50 μg o.d. on Irish patients in a real-world setting.
The present study was conducted to evaluate health status of
COPD patients, initiated on IND/GLY 110/50 μg o.d., using
the CCQ tool in a real-world primary care setting in Ireland.

The study also aimed to provide data on clinical characteristics
of patients, who were considered appropriate by physicians
for initiation of dual bronchodilator therapy.

Methods

Study design

This was a real-world, prospective, open-label, multicentre,
non-randomised, non-interventional study in Irish patients.
Enrolment of patients into the study occurred only after the
decision had been made by the physician to prescribe IND/
GLY 110/50 μg; this ensured that the choice of treatment was
not influenced by the patient’s participation in the study.
Physicians prescribed IND/GLY 110/50 μg o.d. according to
the Irish Summary of Product Characteristics, regardless of
prior therapy for COPD. All patients signed the informed con-
sent before any data were captured. The CCQ was completed
by each patient and electronic case report form (eCRF) was
completed by the investigator.

Data were collected at two time points, Day 0 andWeek 26;
at baseline, information on patient demographics, COPD dis-
ease characteristics, medical history and concomitant medica-
tions was recorded. Baseline measurements of health status
were also captured from the patients completing CCQ during
the first visit, i.e. prior to patients commencing their first dose
of IND/GLY. The second visit occurred 6 months after the
first, during which time health status measurements using
the CCQ, adverse events (AEs) and serious AEs (SAEs) ex-
perienced during the study, and reasons for discontinuation of
IND/GLY, were captured. The study was compliant with
Good Pharmacoepidemiology Practice (Fig. 1).

Patients

Adult patients aged > 40 years with a spirometric diagnosis of
COPD (post-bronchodilator forced expiratory volume in 1 s
[FEV1]/forced vital capacity [FVC] < 0.70) and a smoking
history of > 10 pack-years were included. Patients were ex-
cluded if they had a previous or current diagnosis of asthma or
known sensitivity to the active ingredients or any excipients in
IND/GLY 110/50 μg dosage form. Patients with cardiac or
respiratory disease unrelated to COPD were also excluded if
the risk outweighed the benefit for the patient as per investi-
gator’s discretion.

Data source and collection

At all sites, the investigator was responsible to maintain
source documents for each patient in the study. Before the
study was initiated, the site investigators and their staff were
given training on the operational details of the study protocol
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and the eCRF. CCQs were completed by the patients at the
start of the study, before commencing treatment with IND/
GLY 110/50 μg and after 26 weeks of treatment. The CCQs
were collected and entered into the eCRF by the investigators.
Patient demographics, baseline characteristics, study medica-
tion, prior and concomitant medication and treatment discon-
tinuation evaluation data were obtained from the clinical case
notes. Safety data were transferred electronically to the study
sponsor on a weekly basis. All clinical data were transferred to
the sponsor at the end of the study.

Endpoints

The primary endpoint was to assess the effectiveness of IND/
GLY 110/50 μg on the patient’s health status as measured by
change from baseline in the CCQ after 26 weeks of treatment.
The proportion of patients achieving minimal clinically im-
portant difference (MCID) of > 0.4 units from baseline in total
CCQ score (CCQ responders) was also assessed.

The secondary endpoints were to describe demographic
details and clinical characteristics of COPD patients who were
prescribed IND/GLY 110/50 μg, in terms of lung function
(FEV1, FVC, FEV1/FVC), exacerbation history, smoking his-
tory, combined COPD assessment as per GOLD 2014 and
baseline health status data using the CCQ. Correlation of lung
function outcomes and exacerbation history at baseline and
the health status of patients was also assessed. A key second-
ary endpoint was to evaluate the trend in CCQ scores and
responders on switch to IND/GLY from previous COPD treat-
ments (LABA, LAMA, LABA/inhaled corticosteroid [ICS]
fixed-dose combination, LABA-LAMA (free- or fixed-dose

combinations), short-acting beta-agonist [SABA], short-
acting muscarinic antagonist [SAMA], SABA/SAMA, the-
ophylline). Whilst treatment switch from ICS-based triple
therapy (LABA/ICS + LAMA) to IND/GLYwas not included
as a pre-defined endpoint, relevant data were collected.

Safety assessments in terms of AEs and SAEs, and discon-
tinuation of IND/GLY 110/50 μg within the first 6 months of
initiation (if applicable), were also evaluated as secondary
endpoints.

Statistical analyses

All analyses were done descriptively. No confirmatory statis-
tical testing was applied. A sample size of 245 patients with
COPD was targeted to be recruited from approximately 20 to
25 centres. As the study aim was descriptive, the sample size
was based on the width of two-sided 95% confidence interval
(CI) around the mean change from baseline in CCQ score. To
achieve the appropriate level of precision of 95% CI width of
0.3 (± 0.15), a total of 171 evaluable patients were required.
Assuming a dropout rate of 30%, a total of 245 patients were
planned to be included. The primary endpoint was the evalu-
ation of change from baseline in the CCQ score after 26 weeks
of treatment. Patients completing both visits were included for
CCQ assessment. Two-sided CIs are displayed for important
results (at 5% level of significance). CCQ responders were
defined as patients who achieved the proposed MCID of ≥
0.4 units from baseline in total CCQ scores. Other categorical
parameters like lung function outcomes, exacerbation history
and drug prescribed prior to enrolment and demographic data

Patients
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• Post-bronchodilator 

FEV1/FVC <0.70

• Smoking history of 

>10 pack-years
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• Clinical 
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score

Baseline (Visit 1) Week 26 (Visit 2)

IND/GLY 110/50 µg o.d.
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LABA/ICS, etc.)

Routine clinical 
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AEs, adverse events; CCQ, Clinical COPD Questionnaire; COPD, chronic obstructive pulmonary disease;
ICS, inhaled corticosteroid; IND/GLY, indacaterol/glycopyrronium; LABA, long-acting β -agonist; LAMA, long-

acting muscarinic antagonist; SAE, serious adverse event
2

Fig. 1 Study design

Ir J Med Sci (2019) 188:1251–1259 1253



(e.g. gender, race, smoking status) were summarised appropri-
ately using absolute numbers and percentages. Numerical data
(number of available data, mean, standard deviation, mini-
mum, median, maximum, lower and upper quartile) was
summarised using standard statistical terms. The overall inci-
dences of treatment-related AEs, their relationship to the
study, actions taken, outcome and SAEs were summarised
using cross-tabulations (i.e. highlighting the relationship/
pattern between AEs). Missing data were not replaced.

Results

Patients

Of the 204 patients who were screened, 200 met the inclusion
criteria and were duly entered into the study (Fig. 2).

The CCQ cohort includes all patients who completed a
baseline and a follow-up CCQ at Week 26. At baseline,
198 patients completed the CCQ, and at Week 26, 156
patients completed the CCQ assessment and were deemed
eligible for inclusion in the CCQ cohort. Of these, 146
patients completed the study and 10 patients withdrew the
treatment but completed the Week 26 CCQ assessment.
The CCQ cohort was used for generating the paired CCQ
data in this study.

Baseline demographics and clinical characteristics

Patient demographics and baseline characteristics are listed in
Table 1. Most patients had moderate airflow limitation
(48.2%), as reported by the physicians, and the mean rate of
exacerbations in the year prior to enrolment was 1.99.

CCQ total score

The mean CCQ total score was 2.42 (n = 198) at baseline,
which decreased significantly by 40% to 1.44 (n = 156) at

Week 26. In patients with paired CCQ data (n = 156), there
was a significant decrease of 39% in the mean CCQ total score
(0.92) between baseline andWeek 26 (Fig. 3). The decrease in
the CCQ total scores in the overall and CCQ cohorts was

Table 1 Baseline demographics and clinical characteristics

Characteristics Patients

Gender, n (%); N = 198

Men 102 (51.5)

Women 96 (48.5)

Age at enrolment, yearsa 65.7 (42.7 to 91.2)

BMI (kg/m2) 27.4 ± 5.63

Smoking history, n (%)b; N = 195

Current smokers 96 (49.2)

Ex-smokers 99 (50.8)

Estimated number of pack-years 45.4

Medical history, n (%); N = 158

Myocardial infarction 10 (6.3)

Stable angina 4 (2.5)

Congestive heart failure 4 (2.5)

Coronary bypass 1 (0.6)

Cerebrovascular disease 4 (2.5)

Peripheral vascular disease 7 (4.4)

Pneumonia 2 (1.3)

Other 126 (79.7)

Lung function parameters (N = 187)

FEV1, L 1.64 ± 0.65

FVC, L 2.73 ± 0.95

FEV1/FVC, L 0.60 ± 0.11

Number of exacerbations in last 12 months 1.99 ± 1.33

COPD severity as per the patient’s GOLD
2014 classification, n (%)b; N = 195

GOLD group A 53 (27.2)

GOLD group B 94 (48.2)

GOLD group C 39 (20.0)

GOLD group D 9 (4.6)

Medication history, n (%)b

Previous use of LABA
(with or without other therapies)
and other respiratory therapy
No 52 (26.8)

Yes 142 (73.2)

Patients with prior triple therapyc 41 (28.9)

Data are presented as mean ± SD unless otherwise specified

BMI bodymass index, FEV1 forced expiratory volume in 1 s, FVC forced
vital capacity, GOLD Global Initiative for Chronic Obstructive Lung
Disease, ICS inhaled corticosteroid, LABA long-acting β2-adrenergic ag-
onist, LAMA long-acting muscarinic antagonist
a Presented as median (range)
b Valid percent
c Triple therapy included LAMA+ fixed-dose combination of LABA/ICS

CCQ, Clinical COPD Questionnaire

Fig. 2 Patient disposition
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statistically different from the MCID (P < 0.0005 for both
cohorts).

A mean CCQ total score > 5 was recorded for two (1.0%)
patients at baseline, which decreased to 0 (0%) patient atWeek
26. Twenty-four (12.1%) patients had a mean CCQ total score
≤ 1 at baseline and this number increased to 73 (46.8%) pa-
tients at Week 26.

Of the 156 patients who completed Week 26, 113 (72.4%;
95% CI, 64.7% to 79.3%) patients achieved the proposed
MCID of ≥ 0.4 units from baseline in the mean CCQ total
score with IND/GLY in the mean CCQ total score and were
classified as CCQ responders.

Correlations between CCQ score differences

CCQ domain (symptom, functional state and mental state)
scores, evaluated in the CCQ cohort (n = 156), decreased from
baseline to Week 26 (Table 2). The mean change in the CCQ
score for symptoms, functional state and mental state was
found to be significantly correlated with the decrease in the
mean CCQ total score.

Subgroup analysis of CCQ total score

Previous treatment

There was a decrease in the mean CCQ total score in patients
who were previously on other COPD treatments, namely,
LABA only, LABA/ICS only, LAMA only or LABA-LAMA
only prior to switching to IND/GLY. A decrease in the mean
CCQ total score was also observed in patients who switched
from ICS-containing triple therapy to IND/GLY (Table 3).

In the CCQ cohort, 82 patients were classified as CCQ
responders at baseline which increased to 113 patients at
Week 26 (Δ, + 31 patients). The odds ratio of having a par-
ticular treatment for CCQ responders versus CCQ non-
responders is described in Table S1.

Gender

The overall CCQ score inmen decreased from 2.40 at baseline
to 1.52 at Week 26. Similarly, the overall CCQ score in wom-
en decreased from 2.44 at baseline to 1.35 atWeek 26. Twelve
(11.8%) men and an equal number of women (12.5%) had a
mean CCQ total score ≤ 1 at baseline and these numbers in-
creased to 35 (42.7%) for men and 38 (51.4%) for women at
Week 26.

Clinical outcomes and CCQ score

FEV1 and FVC measurements at baseline did not correlate
with the baselineCCQ scores (P = 0.54 and 0.52, respectively);
similarly, FEV1/FVC ratio did not correlate with the difference
in mean CCQ total score at baseline (P = 0.98) and Week 26
(P = 0.74). The correlation between mean number of exacerba-
tions and CCQ score is described in Table S2. No statistical
correlation was observed between the number of exacerbations
in the last 12 months and difference in the CCQ total score at
Week 26. However, improvement in the CCQ score was ob-
served during the study period, regardless of the exacerbation
history.

2.36

1.44

0.0

0.5

1.0

1.5

2.0

2.5

3.0

CCQ cohort

M
ea

n
 C

C
Q

 t
o

ta
l 

sc
o

re

Baseline Week 26

N = 156

Δ, 0.92 (0.76 to 1.08); 
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Data are presented as mean (95% CI). Δ , difference
between the baseline and Week 26. CCQ, Clinical COPD
Questionnaire

Fig. 3 Difference in the mean CCQ total scores between baseline and
Week 26 (CCQ cohort)

Table 2 CCQ domain scores at
baseline and Week 26 (CCQ
cohort)

CCQ domain Mean score Difference in CCQ domain
scores (95% CI); P value

Difference in CCQ
total score (95% CI)

Baseline Week 26

Symptoms score 2.81 1.77 1.04 (0.86 to 1.22); P < 0.0005 0.92 (0.76 to 1.08)
Functional score 2.10 1.30 0.80 (0.62 to 0.98); P < 0.0005

Mental score 1.99 1.06 0.93 (0.68 to 1.18); P < 0.0005

CCQ Clinical COPD Questionnaire
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CCQ scores in GOLD groups A–D

CCQ total scores were collected at baseline and Week 26 for
patients categorised in GOLD groups A–D (Table 4). There
was a decrease in the CCQ total score at Week 26 compared
with baseline for all GOLD groups.

Treatment discontinuation

A total of 57 patients discontinued IND/GLY 110/50 μg dur-
ing the study. Patient decision was the main reason for discon-
tinuation (n = 24), followed by lack of efficacy (n = 9), ad-
verse event (n = 5), other reasons (n = 5) and doctor’s decision
to withdraw (n = 3). No data were available for remaining 11
patients.

Safety

AEs were reported by 40 (20%) patients, with COPD
exacerbation/infected COPD being the most common AE
(n = 14), reported by 11 patients. Concomitant medication was
required on 13 of the 14 occasions that COPD exacerbation/
infected COPD were reported (in occasions unrelated to the
IND/GLY); at one instance, IND/GLY was discontinued (occa-
sion deemed unlikely to be caused by IND/GLY). Of the pa-
tients experiencing COPD exacerbations, one patient (GOLD
group C) was on ICS-containing treatment (LABA/ICS) at
baseline and was switched to IND/GLY. A total of seven AEs
were deemed as being probably drug related; this included
blurred vision, breathing worsening, dry cough, general feeling
of un-wellness, rash, sore throat and swelling of the inside
mouth. No adverse events were ‘definitely’ caused by the study
drug. A total of seven SAEs were reported in six patients; these

Table 3 Decrease in the mean
CCQ total score after switch to
IND/GLY from previous COPD
treatments

Medication CCQ total score

Baseline Week 26 Difference

LABA only n = 41

2.70 ± 1.45

(2.25 to 3.16)

n = 29

1.76 ± 1.12

(1.33 to 2.19)

n′ = 29

0.68 ± 1.01

(0.29 to 1.06)

LAMA only n = 69

2.82 ± 1.27

(2.52 to 3.12)

n = 57

1.68 ± 0.97

(1.42 to 1.93)

n′ = 57

1.01 ± 1.00

(0.75 to 1.28)

LABA/ICS only n = 78

2.81 ± 1.26

(2.52 to 3.09)

n = 62

1.79 ± 1.11

(1.51 to 2.07)

n′ = 62

0.94 ± 1.21

(0.63 to 1.24)

LABA-LAMA n = 19

2.88 ± 1.69

(2.07 to 3.69)

n = 12

1.99 ± 1.04

(1.33 to 2.65)

n′ = 12

0.48 ± 0.78

(− 0.01 to 0.98)

Triple therapy, LABA/ICS + LAMA n = 41

3.02 ± 1.37

(2.59 to 3.45)

n = 33

1.86 ± 0.95

(1.52 to 2.20)

n′ = 33

1.02 ± 0.97

(0.67 to 1.36)

Data are presented as mean ± SD (95% CI)

n number of patients at each visit, n′ number of patients for calculating difference in mean CCQ total score, CCQ
Clinical COPDQuestionnaire, ICS inhaled corticosteroids, LABA long-acting β2-adrenergic agonist, LAMA long-
acting muscarinic antagonist

Table 4 CCQ total scores with respect to the GOLD classification

GOLD classification CCQ total score

Baseline Week 26
(N = 195) (N = 154)

GOLD group A: Mild 1.98 ± 1.00
(1.70 to 2.26)

0.89 ± 0.76
(0.65 to 1.12)

GOLD group B: Moderate 2.50 ± 1.24
(2.24 to 2.75)

1.65 ± 1.07
(1.41 to 1.89)

GOLD group C: Severe 2.72 ± 1.22
(2.32 to 3.12)

1.59 ± 1.07
(1.20 to 1.99)

GOLD group D: Very severe 2.81 ± 0.99
(2.05 to 3.57)

1.58 ± 1.06
(0.27 to 2.89)

Data are presented as mean ± SD (95% CI)

CCQ Clinical COPD Questionnaire,GOLDGlobal Initiative for Chronic
Obstructive Lung Disease
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included hospitalisation due to COPD deep venous thrombosis
and femur fracture (n = 2), COPD exacerbation/infected COPD
(n = 2), myocardial infarction (n = 1), pulmonary embolism
(n = 1) and death due to unrelated issues (n = 1). Three deaths
were reported—each due to myocardial infarction, unrelated
cause and pulmonary embolism; the causes of death were un-
related to IND/GLY.

Discussion

To the best of our knowledge, this is the first study to evaluate,
using the CCQ tool, the health status in COPD patients who
were initiated on or switched to IND/GLY 110/50 μg, in a
real-world primary care setting in Ireland. We calculated that
a total of 171 evaluable patients were required to achieve a
difference of 0.3 in mean CCQ scores from baseline, based on
an 80% statistical power and 5% level of significance. The
resulting sample size at Week 26 was lower (n = 156) than the
required sample size, but the difference observed in mean
CCQ scores was higher than expected, and hence, the power
of the result as observed from difference from zero and MCID
was 100.00% and 99.99%. The study met its primary objec-
tive, with a significant decrease (overall cohort, 40%; CCQ
cohort, 39%) in the mean CCQ total score from baseline at
Week 26, demonstrating effectiveness of IND/GLY 110/50 μg
in improving health status in COPD patients. The number of
CCQ responders with IND/GLY 110/50 μg was also high in
the study. Improvement in health status was comparable
across both genders. A decrease in mean CCQ total score
correlated with the decrease in CCQ symptoms, functional
state and mental scores, observed during the study.

The efficacy and safety of IND/GLY have been well
established in several robustly designed clinical trials; howev-
er, real-world evidence is limited. CRYSTAL was a 12-week
open-label pragmatic study that evaluated the efficacy and
safety of a direct switch from previous treatments to IND/
GLY in patients with moderate COPD and a history of up to
one exacerbation in the previous year [12]. In the present
study, patients were enrolled only after the decision had been
made by the physicians to prescribe IND/GLY 110/50 μg,
which allowed for either direct switch to IND/GLY 110/
50 μg from previous COPD treatments or initiation of treat-
ment with IND/GLY.

Improvement in health status with IND/GLY 110/50 μg
was independent of the prior treatment as reflected by de-
crease in the CCQ score from prior COPD treatments, namely
LABA, LABA/ICS, LAMA or LABA-LAMA at Week 26.

These results are in line with those from the CRYSTAL
study, which showed improvements in health status with
IND/GLY, as evident from a decrease in CCQ total score, on
direct switch from LABA + ICS (Δ = − 0.2; P < 0.05) and
LABA or LAMA (Δ = − 0.3; P < 0.001) to IND/GLY [12].

Together, results from both studies highlight greater improve-
ments with IND/GLY in the health status of COPD, compared
with other treatments, in a real-life setting.

Results from the QUANTIFY trial showed that IND/GLY
was non-inferior to the standard-of-care, free-dose LABA-
LAMA combination of TIO 18 μg o.d. + formoterol 12 μg
b.i.d. in terms of improvement in health-related quality of life
and showed that an efficacy gradient (though small) exists within
the same drug class, when delivered as different dosage forms
(fixed- versus free-dose combination) [13]. Results from our
study are in line with the above-published article. In our study,
improvement in health status with IND/GLY (fixed-dose
combination) was observed in patients who were previously
treated with LABA-LAMA (free- or fixed-dose combinations),
which highlights the efficacy difference between IND/GLYand
other LABA-LAMA (free- or fixed-dose combinations). These
results, however, are based on a very small number of patients
(n = 19) and should be interpreted with care. It has also been
established through clinical trials that an efficacy gradient exists
even between different LABA/LAMA fixed-dose combinations
[14, 15]. Feldman et al. were the first to conduct a direct com-
parison study of two once-daily fixed-dose LAMA/LABA com-
binations, umeclidinium/vilanterol 62.5/25 μg o.d. (UMEC/VI)
and tiotropium/olodaterol (TIO/OLO) 5/5 μg o.d. in patients
with symptomatic COPD. UMEC/VI demonstrated superior
lung function improvement (FEV1 at Week 8) compared with
TIO/OLO. These results confirm that not all fixed-dose LABA/
LAMA combinations have similar efficacy in patients with
COPD [14].

In our study, improvement in health status was observed in
patients who were switched from ICS-containing regimen
(LABA/ICS and LABA/ICS + LAMA) to non-ICS-
containing regimen (IND/GLY). These findings are supported
by the evidence from several clinical trials. The CRYSTAL
study results showed that in mildly symptomatic COPD pa-
tients, the switch from a mono-bronchodilator regimen (with
or without ICS) to a dual bronchodilator (IND/GLY) signifi-
cantly improved lung function, breathlessness and overall
quality of life [12]. TheWISDOM trial also demonstrated that
in patients with severe COPD receiving triple therapy (TIO +
salmeterol + fluticasone), the risk of moderate or severe exac-
erbations was similar among those who discontinued ICS ver-
sus those who did not [16]. A 1-year follow-up data from the
real-life DACCORD study in a subgroup of patients with
COPD who discontinued ICS-containing therapy at study en-
try and were initiated on a LABA/LAMA FDC-based therapy
showed that the ICS withdrawal subgroup had a relatively low
risk of exacerbations and was associated with an improvement
of health status in over 60% of patients [17]. Results from this
real-life study also showed that fewer patients receiving dual
bronchodilator (15.5%) experienced exacerbations compared
with those receiving triple therapy containing ICS (26.6%;
P < 0.001) with greater improvements in health status over
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1 year (mean change from baseline in the CAT total score, −
2.9 versus − 1.4; P < 0.001) [18].

One of the secondary endpoints of the study was to collect
patient data, in terms of clinical characteristics, that can indi-
cate the disease stage at which primary care physicians can
initiate dual bronchodilator therapy. The mean number of
COPD exacerbations in the last 12 months was 1.99, with
42% patients reporting zero to one exacerbation.Most patients
were categorised in GOLD group B (48.2%), followed by
groups A (27.2%), C (20.0%) and D (4.6%) at study entry
by the physicians. Patients in GOLD groups A and C are less
symptomatic; however, in this study, the mean CCQ total
score in GOLD group C patients was 2.72 and 1.59 at baseline
and Week 26, respectively, which was comparable with
GOLD group B and D (high symptom groups) patients. The
results are discordant considering the history of exacerbations
and mean CCQ scores in these patients and highlight potential
non-adherence to GOLD recommendations. GOLD 2014, ap-
plicable at the time of study initiation, recommended the use
of LABA-LAMA as an alternative choice for COPD patients
in GOLD groups B, C and D [19].Whilst a large proportion of
patients in the present study were categorised in GOLD
groups B, C and D, and received appropriate treatment with
IND/GLY (a LABA/LAMA), it should also be noted that pa-
tients in group A were also prescribed IND/GLY, which was
not recommended by GOLD for this group of patients.

As expected, FEV1 and FVCmeasurements at baseline did
not correlate with the baseline CCQ scores. Similarly, the
FEV1/FVC ratio from baseline was not found to be correlated
with the difference in CCQ scores at Week 26. Furthermore,
there was no statistical correlation between the number of
exacerbations in the last 12months and CCQ score differences
at Week 26. These results showed that improvement in health
status with IND/GLY 110/50 μg was independent of the base-
line lung function and exacerbation history.

Of the 198 patients analysed, 57 stopped using IND/GLY
before Week 26, 46 had a reason and no data were collected
for the other 11 patients. Most discontinuations (52.2%) were
due to the patient’s own decision; other reasons included lack
of efficacy (19.6%) and doctor’s decision (6.5%), with only
10.9% of discontinuations occurring due to AEs. A large pro-
portion of patients discontinued from study sites 9 (n = 12), 10
(n = 6) and 27 (n = 9). It was not possible to identify any trend
by disease status at baseline or any other demographic or
medical history parameter that might explain or clarify the
extent of patient withdrawal in this study. Most of the missing
CCQ data at Week 26 were reported in patients who
discontinued IND/GLY 110/50 μg (36/46) compared with on-
ly a single instance of a missing CCQ in those patients who
did not; this should be considered while evaluating the signif-
icant improvement in CCQ during the study period. The over-
all safety profile was found to be acceptable and in line with
that observed in IND/GLY clinical trials [11]. COPD

exacerbation/infected COPD was the most commonly report-
ed AE; none of the AEs were ‘definitely’ related to the study
drug. A total of seven SAEs were reported during the study.
Three deaths were reported during the study, which were
found to be unrelated to the use of IND/GLY 110/50 μg.

The study has certain limitations. Whilst assessing the sig-
nificance of these findings, the absence of a completed CCQ at
Week 26 for approximately 25% of the patients should be con-
sidered. The percent predicted FEV1 values were not calculated
during the study and categorisation of patients in GOLD groups
by physicians was done without considering this parameter.
GOLD 2014, applicable at the time of study, recommended
the use of percent predicted FEV1 values for combined
COPD assessment. However, it should be noted that with up-
dates to theGOLD strategy in 2018, the percent predicted FEV1

are no longer recommended for categorisation of patients in
GOLD groups. The patients included were those deemed ap-
propriate for treatment with LABA/LAMA, which according to
GOLD 2014 (applicable at the time of study) were GOLD
group B, C and D patients. However, the majority of the pa-
tients included in this studywere categorised as GOLDgroup B
by physicians, which may be considered as potential selection
bias. In this study, GOLD categorisation was done solely based
on physicians’ judgement, which can be a potential limitation
of the study. However, it should also be understood that this
may indicate the real-world practice in primary care wherein
applicability of GOLD recommendations may be a challenge.
Data on inhaler technique trainings was not captured for the
study purpose. Patients with cardiac or respiratory disease un-
related to COPDwere excluded as per investigator’s discretion,
which might be considered as potential selection bias.

Conclusion

In real-life clinical practice in Ireland, once-daily IND/GLY
110/50 μg demonstrated a statistically significant and clinical-
ly important improvement in health status and was consistent
across various subgroup analyses regardless of the previous
COPD therapy. The study also highlighted the need for greater
physician education in the primary care setting to ensure ad-
herence to GOLD recommendations for driving appropriate
COPD management.
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