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Background: The Clinical COPD Questionnaire (CCQ) is a simple patient-reported tool to
measure clinical control of chronic obstructive pulmonary disease (COPD).

Objective: This open-label, single-arm, non-interventional study (NCT03663569) investi-
gated changes in CCQ score during treatment with tiotropium/olodaterol in clinical practice.
Methods: Data were included from consenting COPD patients, enrolled in Bulgaria, Czech
Republic, Hungary, Israel, Lithuania, Poland, Romania, Russia, Slovenia, Switzerland and
Ukraine, who were receiving a new prescription for tiotropium/olodaterol according to the
treating physician in a real-world environment. The primary endpoint was the occurrence of
therapeutic success, defined as a 0.4-point decrease in CCQ score after treatment with
tiotropium/olodaterol for approximately 6 weeks.

Results: Overall, 4819 patients were treated; baseline and Week 6 CCQ scores were available for
4700 patients, mostly classified as Global Initiative for Chronic Obstructive Lung Disease (GOLD)
B (51.6%) or D (42.7%). After 6 weeks’ treatment, 81.4% (95% confidence interval [95% CI]
80.24-82.49) of patients achieved therapeutic success; mean improvement in overall CCQ score
was 1.02 points (95% CI 1.00-1.05). Improved CCQ score was seen in 92.2% of patients (95% CI
91.43-92.98), 2.5% had no change and 5.3% showed a worsening. When stratified by prior
treatment, the greatest benefit was seen in treatment-naive patients, with 85.7% achieving ther-
apeutic success, compared with 79.5% of those pretreated with long-acting p,-agonist (LABA)/
inhaled corticosteroid (ICS) and 74.2% of those pretreated with LABA or long-acting muscarinic
antagonist (LAMA) monotherapy. Overall, rescue medication decreased by 1.25 puffs/day (95%
CI 1.19-1.31) versus baseline. In total, 29 patients (0.6%) reported drug-related adverse events and
7 patients reported serious adverse events (0.15%).

Conclusion: In 4700 COPD patients, 6 weeks’ treatment with tiotropium/olodaterol, as
initial treatment or follow-up to LAMA or LABA monotherapy or LABA/ICS, improved
CCQ and decreased rescue medication use. The adverse event profile was consistent with the
known safety profile of tiotropium/olodaterol.

Keywords: tiotropium, olodaterol, COPD, CCQ, Clinical COPD Questionnaire, non-
interventional study

Plain Language Summary
People with COPD may benefit from treatment with a combination of two inhaled medica-
tions, tiotropium and olodaterol, that help to open the airways. We carried out this study to

find out if treatment with tiotropium/olodaterol for 6 weeks would improve disease control

submit your manuscript

Dove n

http:

in 3

International Journal of Chronic Obstructive Pulmonary Disease 2021:16 615-628 615
© 2021 Valipour et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

o php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creati g/li /by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0002-5999-2150
http://orcid.org/0000-0002-6122-1988
http://orcid.org/0000-0001-8134-454X
http://orcid.org/0000-0001-7012-2060
mailto:arschang.valipour@gesundheitsverbund.at
mailto:arschang.valipour@gesundheitsverbund.at
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

International Journal of Chronic Obstructive Pulmonary Disease downloaded from https://www.dovepress.com/ by 193.219.87.41 on 15-Mar-2021
For personal use only.

Valipour et al

Dove

(“clinical control of COPD”) for people with COPD. We mea-
sured this using a questionnaire called the Clinical COPD
Questionnaire (CCQ). The CCQ was filled in by 4700 patients
with COPD from Bulgaria, Czech Republic, Hungary, Israel,
Lithuania, Poland, Romania, Russia, Slovenia, Switzerland and
Ukraine at the start and end of the study.

After 6 weeks of treatment with tiotropium/olodaterol, over
80% of the patients we surveyed had better clinical control of
COPD, defined as a decrease in CCQ score of 0.4 points, com-
pared with at the start of the study. Patients in the study also
needed less rescue medication (use of short-acting drugs such as
salbutamol). Tiotropium/olodaterol had a good safety profile,

similar to previous clinical studies.

Introduction

Chronic obstructive pulmonary disease (COPD) is
a common and serious condition, with an estimated global
prevalence of almost 300 million in 2017." By 2030, it is
predicted that COPD will be the fourth-leading cause of
death worldwide.> COPD is particularly prevalent in smo-
kers and ex-smokers, people aged >40 years and men.’
Both preventable and treatable, COPD is characterized by
persistent respiratory symptoms and airflow limitation,
usually resulting from significant exposure to noxious
particles or gases, such as tobacco smoke, air pollution
or other environmental exposures.* The global prevalence
of COPD and its associated burden of morbidity and
mortality is set to increase still further.*

According to the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) 2021 strategy report,
long-acting bronchodilators such as long-acting muscari-
nic antagonists (LAMAs) and long-acting [,-agonists
(LABAs) are the cornerstone of maintenance therapy for
patients with moderate-to-very severe COPD.* Dual
bronchodilation with a LAMA plus a LABA provides
additional benefits, including improvements in lung func-
tion and patient-reported outcomes, and, from an eco-
nomic perspective, has been shown to be cost-effective,
with clinical benefits and cost savings compared with

48 a well-

monotherapy. For example, tiotropium,
established, inhaled, once-daily LAMA for the treatment
of COPD,” ! can be combined with olodaterol, a once-
daily LABA that was developed as a complementary part-
ner to tiotropium and has a fast onset of action.'”'
Clinical studies investigating treatment with tiotropium/
olodaterol, administered using the Respimat® Soft
Mist™ inhaler (SMI), have shown significant improve-

ments in lung function, symptoms, health-related quality

of life and exercise capacity versus monocomponents or
placebo in patients with COPD."*'® Tiotropium/olodaterol
was also shown to significantly reduce the risk of clini-
cally important deterioration (as measured by a composite
endpoint) in patients with COPD compared with tiotro-
pium alone.'” However, data from various types of study,
including real-world studies, are needed to fully evaluate
the impact of pharmacotherapy on clinical control in
CcoPD."

Clinical control of COPD can be measured in clinical
practice using patient-reported outcomes questionnaires
such as the COPD Assessment Test (CAT) or Clinical
COPD Questionnaire (CCQ), whereas its stability can be
measured based on the presence or absence of exacerba-
tions over time.'” Both the CAT and the CCQ have been
recommended for the assessment of clinically relevant
changes in health status in patients with COPD.?® The
St. George’s Respiratory Questionnaire (SGRQ), though
widely used in clinical trials and accepted as a well-
validated and reliable questionnaire for assessing health-
related quality of life in COPD, is time-consuming and
complicated to use, and hence the CCQ provides an
accepted practical alternative.?'*2

The CCQ is a simple, 10-item, health-related quality of
life questionnaire with good psychometric properties that
was developed specifically for patients with COPD. It was
validated in the Netherlands by van der Molen et al in
2003 and shows good correlation with the SGRQ.*!**-**
This questionnaire is easy to apply and takes less than 2
minutes to complete.”’ The CCQ is responsive to inter-
vention and has been validated in over 140 languages.

The aim of this study
(NCT03663569) was to prospectively investigate the
potential changes in clinical control using the CCQ when

non-interventional

patients with COPD (either treatment-naive or those
receiving LAMA or LABA monotherapy or LABA/
inhaled corticosteroids [ICS] at baseline) were receiving
treatment with tiotropium/olodaterol for 6 weeks in routine
clinical practice.

Materials and Methods
Study Design

This open-label, single-arm, non-interventional observational
study enrolled patients aged >40 years diagnosed with COPD
who required a new prescription of tiotropium/olodaterol
delivered via Respimat™ SMI, based upon the investigator’s
decision, and according to the approved summary of product
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characteristics (SmPC), GOLD COPD Strategy Document
2018 (GOLD COPD group B, C and D) and/or local COPD
guidelines. The study was submitted to the ethics committee of
participating countries according to national regulations (see
Supplementary Text S1 for further details). Sites could only
participate if independent ethics committee approval in their

country was issued. Written informed consent was required
prior to participation. Patients were enrolled from 11 countries
(Bulgaria, Czech Republic, Hungary, Israel, Lithuania, Poland,
Romania, Russia, Slovenia, Switzerland and Ukraine). Patients
who met the entry criteria were enrolled consecutively and
were followed over an observational period of approximately 6
weeks.

Patients were excluded if they had contraindications
according to the tiotropium/olodaterol SmPC or if they
fulfilled any of the following criteria: already on
a LAMA/LABA combination (free or fixed dose) in the
last 6 weeks before study entry; unwilling to stop LABA/
ICS fixed-dose combination treatment after study enroll-
ment; pregnant or lactating; or currently participating in
any clinical trial or any other non-interventional study of
a drug or device. During the study, patients could be
prescribed ICS in a separate inhaler, in addition to tiotro-
pium/olodaterol, if the physician decided that this was
necessary.

Consecutive recruitment was employed to minimize
selection bias. To prevent selection bias at the site level,
participating centers were selected that had access to all
available COPD treatment options approved for use in that
country. The study was carried out in accordance with the
principles of the Declaration of Helsinki.

Endpoints

The primary endpoint was the occurrence of therapeutic
success, predefined as a 0.4-point decrease in the total
CCQ score between Visit 1 (baseline visit) and Visit 2
(final visit, approximately 6 weeks after starting treatment;
this correlates with the average time before the next pul-
monologist consultation after an initial prescription of an
inhaler therapy for COPD).

Secondary endpoints included absolute changes in total
CCQ score and scores for the following CCQ domains
between Visits 1 and 2: symptom domain (questions 1, 2,
5 and 6 of the CCQ); mental state domain (questions 3 and
4 of the CCQ); and functional state domain or CCQ-4
(questions 7, 8, 9 and 10 of the CCQ). General condition
of the patient, evaluated using the Physician’s Global
Evaluation (PGE) score, was assessed at Visits 1 and 2,

and patient satisfaction and willingness to continue treat-
ment with tiotropium/olodaterol after study end were
assessed at Visit 2.

Use of rescue medication (eg, short-acting bronchodi-
lators) was evaluated as an exploratory endpoint in the
week prior to Visits 1 and 2.

Safety was monitored from Visit 1 following the sign-
ing of informed consent until the end of the study. Data on
the safety of tiotropium/olodaterol, including adverse drug
reactions and serious adverse events with fatal outcome,
were considered treatment-emergent.

Assessments
All study assessments at Visits 1 and 2 are detailed in
Supplementary Table S1.

For CCQ, each of the 10 questions was scored by the
patient on a 7-point scale between 0 (never/not limited at
all) and 6 (almost all the time/totally limited or unable to
do) at baseline and at the end of the observation period
(after approximately 6 weeks). The final score is the sum
of all items divided by 10; separate scores for all three
domains can be calculated. Higher scores indicate a worse
health status. The minimal clinically important difference
(MCID) of the CCQ total score is —0.4.%

Statistical Analysis

All analyses for the primary and secondary endpoints were
descriptive and were performed on the full analysis set
(FAS), which comprised patients with informed consent
and at least one documented administration of tiotropium/
olodaterol and available total CCQ score data at Visits 1
and 2. Safety and demographic/baseline data were ana-
lyzed on the treated set, comprising all patients with at
least one documented administration of tiotropium/
olodaterol.

For the primary endpoint, the percentage of patients
with therapeutic success is presented together with the
95% confidence interval (CI). For comparison of sub-
groups for the primary endpoint, y2-Test (or Fisher’s
exact test if y2-Test was not valid) was used and p-values
were interpreted nominally. 95% Cls were also calculated.

For absolute changes in CCQ score and CCQ-4 (functional
state domain) score, summary statistics are provided.
Additionally, for subgroups, changes from baseline in total
CCQ and CCQ-4 score were compared by Wilcoxon rank-
sum test (Mann—Whitney U-Test) or Kruskal-Wallis test; for
change from baseline in CCQ and CCQ-4 score, the 95% Cls
were also computed. In the context of CCQ, missing values
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were replaced according to the corresponding manual; no other
missing data were imputed. For general condition of the patient
(PGE) and patient’s satisfaction with tiotropium/olodaterol, the
number and percentage of patients within each category are
displayed. For comparison of subgroups for PGE and patient’s
satisfaction, as well as patient’s willingness to continue the
treatment, y2-Test was used. If the y2-Test was not valid, the
comparison was done by Fisher’s exact test, or by treating the
PGE and patient’s satisfaction as continuous outcomes and
comparing them by Wilcoxon rank-sum test (Mann—Whitney
U-Test) or Kruskal-Wallis test. For comparisons of subgroups,
missing observations were not considered.

No formal hypothesis testing was performed due to the
non-interventional nature of the study. Assessments were
carried out using SAS® software version 9.4.

A number of subgroups were investigated, including treat-
ment in the 6 weeks prior to initiation of tiotropium/olodaterol
(ie, treatment-naive patients versus patients already treated at
baseline with long-acting bronchodilators [LAMA only or
LABA only] or with LABA+ICS); GOLD classification
(GOLD B versus C versus D); exacerbations (any) in the last
12 months (<1 versus >2 exacerbations); and cardiac comor-
bidities (yes versus no). Treatment-naive patients were defined
as those who had not received pre-treatment with long-acting
inhaled treatment such as bronchodilators or ICS in the 6
weeks prior to initiation of tiotropium/olodaterol; treatment
with short-acting bronchodilators was permitted. Patients
switching from pre-existing treatments to a combination of
tiotropium/olodaterol together with ICS in a separate inhaler
were excluded from subgroup analyses due to the low number
of subjects. Patients on other prior therapies were also
excluded.

Results
Patient Disposition and Baseline

Characteristics

A total of 4825 patients were recruited; of these, 6 patients
had no baseline examination and were excluded from the
treated set (n=4819; Figure 1). There were 119 patients with
missing CCQ scores, hence the FAS comprised 4700 patients.
Overall, 3350 patients (69.4%) were recruited from outpatient
clinics and 1475 (30.6%) were recruited from hospitals.

The mean age of the patients in the treated set was 65.4
years, and 55.0% of the patients were >65 years (Table 1).
The majority of the patients (69.7%) were male. Almost
half (48.1%) of patients were current smokers at the start
of the study and 42.5% were ex-smokers.

More than half of the patients were diagnosed with
GOLD B COPD (51.6%), followed by GOLD D (42.7%),
GOLD C (5.5%) and one patient with GOLD A.

Concomitant diseases were reported in 66.5% of
patients, including 2365 (49.1%) patients with concomi-
tant cardiovascular disease. Other comorbidities were
recorded in <20% of patients (Table 1).

Of the patients in the treated set, 2736 (56.8%) were
treatment-naive at baseline, 1353 (28.1%) were on LAMA
or LABA monotherapy, and 539 (11.2%) were on LABA/
ICS (Table 1).

Median study duration for the FAS was 6 weeks
(range: 0.71-29 weeks); mean study duration was 6.36
weeks. The vast majority of patients in the FAS (93.7%)
were treated for 4-8 weeks, less than 1% of patients were
treated for <4 weeks and 5.5% were treated for >8 weeks.

Efficacy

Primary Endpoint

Overall, 81.4% (95% CI 80.24-82.49) of the FAS
achieved therapeutic success after 6 weeks of treatment
(Figure 2). An improved CCQ score was seen in 92.2% of
patients (95% CI 91.43-92.98), whereas 2.5% (95% CI
2.04-2.95) had no change and 5.3% (95% CI 4.67-5.98)
showed a worsening in CCQ score.

Regardless of treatment pathway, most patients
achieved therapeutic success, but the greatest benefit was
seen in treatment-naive patients (85.7% therapeutic suc-
cess, 95% CI 84.28-86.97), compared with 79.5% (95%
CI 75.83-82.92) of those previously treated with LABA/
ICS and 74.2% (95% CI 71.76-76.55) of those previously
on LABA or LAMA only (nominal p-value <0.0001;
Figure 2).

The proportion of patients achieving therapeutic suc-
cess increased with GOLD spirometry severity (GOLD 1:
70.6%, 95% CI 62.69-77.67; GOLD 2: 81.0%, 95% CI
79.47-82.52; GOLD 3: 82.6%, 95% CI 80.59-84.40;
GOLD 4: 85.5%, 95% CI 81.18-89.21).

In the GOLD D and GOLD B groups (ie, patients with
more prominent symptoms), more patients achieved therapeu-
tic success (GOLD D: 87.1%, 95% CI 85.54-88.53; GOLD
B: 78.3%, 95% CI 76.61-79.92) than in the GOLD C group
(66.5%, 95% CI 60.45—72.25) (nominal p-value <0.0001).

A greater proportion of patients with >2 exacerbations
in the previous 12 months achieved therapeutic success
(85.5%, 95% CI 83.60-87.18) compared with those with
0-1 prior exacerbation (79.4%, 95% CI 77.93-80.78;

nominal p-value <0.0001). Similar findings were found
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when patients were stratified by hospitalization due to
exacerbations, with 86.1% (95% CI 84.21-87.75) of
patients hospitalized >1 time achieving therapeutic success
versus 79.1% (95% CI 77.68-80.54) of participants who
had not been hospitalized (nominal p-value <0.0001).

When the data were stratified by cardiac comorbidities,
therapeutic success was 82.7% (95% CI 81.14-84.21) for
patients without and 80.0% (95% CI 78.32-81.62) for
patients with cardiac comorbidities. Results were not sig-
nificantly different as observed from the 95% CI overlap
(although nominal p-value = 0.0173).

Secondary Endpoints

Mean reductions in CCQ total and domain scores between
Visit 1 (baseline) and Visit 2 (6 weeks) are shown in
Figure 3. When comparing absolute changes in CCQ
domain scores by prior treatment, improvements were
seen in all prior treatment groups, with the greatest reduc-
tion in score seen in patients who were treatment-naive
(Supplementary Table S2).

An overall improvement in PGE scores was seen in the
FAS between baseline and Week 6 (Figure 4). At baseline,
55.4% of patients had a PGE score of 3—4 (satisfactory) and
30.4% had a PGE score of 5-6 (good). At Week 6, the propor-
tion of patients with PGE score 3—4 reduced to 18.6% while the
proportion of patients with PGE score 56 increased to 57.3%.

Following stratification by treatment pathway, an improve-
ment in PGE score was observed for all treatment groups

(Supplementary Table S3), with a similar pattern to that of

the overall group.

In terms of patient satisfaction, 75.1% of the FAS
were satisfied or very satisfied with their treatment,
78.7% were satisfied or very satisfied with inhaling
from the Respimat®, and 77.4% were satisfied or very
satisfied with handling of the Respimat® (Supplementary
Figure Sl1). Overall, patient satisfaction was greater
among treatment-naive patients versus pretreated
patients (nominal p-value = 0.002); the same was true
for handling of the Respimat® (nominal p-value =
0.0002) and for inhaling from the Respimat® (nominal

p-value = 0.0021; Supplementary Figure S1). Overall,

96.6% of the patients were willing to continue treatment
with  tiotropium/olodaterol after end of study
participation.

The mean daily number of puffs of COPD rescue
medication was 1.82 puffs (95% CI 1.76-1.89) during
the week before Visit 1, compared with 0.57 puffs (95%
CI 0.54-0.60) in the week before Visit 2, representing an
overall decrease of 1.25 puffs per day (95% CI 1.19-1.31;

Supplementary Table S4). When the data were stratified by

treatment pathway, the reduction in use of rescue medica-
tion in puffs per day was 1.38 (95% CI 1.29-1.47) in
treatment-naive patients, 1.01 (95% CI 0.92-1.11) in
those previously on LABA or LAMA only, and 1.17
(95% CI 1.01-1.33) in those previously treated with
LABAVJICS (Supplementary Table S4).

4,825 patients screened

4,819 patients valid for treated set

—71 total CCQ score available at Visit 1 only
—35 total CCQ score available at Visit 2 only

Figure | Patient disposition.
Abbreviation: CCQ, Clinical COPD Questionnaire.

—6 patients (no Visit 1)

—13 no total CCQ score available at all

4,700 patients valid for full analysis set
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Table | Patient Demographics and Baseline Characteristics

Table | (Continued).

Category Treated Set Category Treated Set
(N=4819) (N=4819)
Years between initial diagnosis of COPD and baseline 54 (5.9 Pretreated® for COPD in 6 weeks prior to study treatment,
visit, mean (SD) n (%)
Yes 2776 (57.6)
Age, mean (SD) 65.38 (9.3)
No 2043 (42.4)
Age, n (%)
Treatment pathway in 6 weeks prior to study
<65 years 2167 (45.0)
treatment, n (%)
265 years 2652 (55.0) N b
Treatment-naive to maintenance therapy” prior to 2736 (56.8)
Male, n (%) 3360 (69.7) tiotropium/olodaterol
LAMA or LABA monotherapy prior to tiotropium/ 1353 (28.1)
Smoking status, n (%) olodaterol
Current smoker 2317 (48.1) LABAV/ICS prior to tiotropium/olodaterol 539 (11.2)
Ex-smoker 2050 (42.5) Treatment-naive to maintenance therapy® prior to 4 (0.1)
Never-smoker 452 (94) tiotropium/olodaterol + ICS
Concomitant diseases, n (%) LAMA or LABA monotherapy prior to tiotropium/ 1 (0.0)
Yes 3207 (66.5) olodaterol + ICS
No 1612 (33.5) LABAV/ICS prior to tiotropium/olodaterol + ICS 42 (0.9)
Cardiovascular concomitant disease 2365 (49.1) Other combinations of LAMA, LABA and ICS 144 3.0)
Metabolic/endocrinologic 907 (18.8) Patient trained to use inhaler, n (%)
Gastrointestinal/hepatobiliary 597 (12.4) Yes 4750 (98.6)
Respiratory (except COPD) 329 (6.8) No 69 (1.4)
Renal/urogenital 255 (5.3)

) Notes: “All COPD therapy, including LABA, LAMA, SABA, SAMA, roflumilast,
Musculoskeletal/dermatologic 236 (49) theophylline and other drugs. ®Treatment-naive to LABA, LAMA, ICS and combina-
Neurologic 188 (3.9) tions of these drugs.

Psychiatric 137 (2.8) Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, Global
Allergic 92 (1.9) Initiative for Chronic Obstructive Lung Disease; ICS, inhaled corticosteroids;
ocul 88 (1.8 LABA, long-acting PBr-agonist; LAMA, long-acting muscarinic antagonist; mMRC,
cuar (18 modified Medical Research Council; SABA, short-acting [3,-agonist; SAMA, short-
Reproductive 19 (0.4) acting muscarinic antagonist; SD, standard deviation.
Other 478 (9.9)
Exacerbations within past 12 months, n (%)
At least one exacerbation (any) 3455 (71.7) Safety
At least one exacerbation leading to hospitalization 1572 (32.6) In total, investigator-deﬁned drug-related adverse events
Airflow limitation severity (GOLD category), n (%) occurred in 29 patients (0.6%; Supplementary Table S5).
GOLD | 153(32) Serious adverse events that resulted in the death of the
GOLD 2 2664 (55.3 . . .
(553) patient occurred in 7 patients (0.15%, Supplementary
GOLD 3 1617 (33.6) .
GOLD 4 332 (69) Table S5). None of the serious adverse events were con-
No data 53 (1.1) sidered related to study treatment.
COPD severity (GOLD category), n (%)
COLDA ' 09 Discussion
GOLD B 2489 (51.6) . . . L
GOLD C 27 (55) This non-interventional study evaluated clinical control,
GOLD D 2060 (42.7) assessed using the CCQ, following approximately 6
Missing 2(00) weeks of treatment with tiotropium/olodaterol in patients
mMRC classification, n (%) with COPD in routine clinical practice. In this study, over
Grade 0 29 (0.6) 80% of patients achieved therapeutic success, with an
Grade | 239 (5.0) . . .
improved CCQ score seen in more than 90% of patients
Grade 2 2764 (57.4)
Grade 3 1464 (30.4) taking tiotropium/olodaterol. Indeed, the 0.4-point thresh-
Grade 4 321 (67) old in CCQ score that was used to define therapeutic
Missing 2009 success was far exceeded, with a mean change of 1.02
(Continued) points overall.
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Patients, %

10

All patients Treatment-naive Pretreated Pretreated
(n=4,700) (n=2,678) (LABA only, LAMA only) (LABA/ICS)
(n=1,322) (n=523)

Figure 2 Proportion of patients achieving therapeutic success at Week 6, all patients and stratified by treatment pathway (full analysis set). Error bars are 95% CI.
Therapeutic success was defined as a 0.4-point decrease in CCQ score between baseline and after 6 weeks of treatment. Based on prior findings,2> a change of 0.4 points
was considered to be the minimum clinically important difference for the total CCQ score. Due to the low number of patients who switched from pre-existing treatments
to a combination of tiotropium/olodaterol plus a separate ICS, this group was excluded from the subgroup analysis. Patients on other prior therapies were also excluded.
Abbreviations: CCQ, Clinical COPD Questionnaire; Cl, confidence interval; ICS, inhaled corticosteroids; LABA, long-acting f,-agonist; LAMA, long-acting muscarinic
antagonist.

W Baseline (Visit1) M Week 6 (Visit 2)

Absolute reduction: 1.02 Absolute reduction: 1.09 Absolute reduction: 0.94 Absolute reduction: 1.04
35 7 95% CI: 1.00-1.05 95% CI: 1.07-1.12 95% CI: 0.91-0.97 95% CI: 1.00-1.07

3.1
3.0 2.8

Mean CCQ score

Total CCQ score Symptom Functional state Mental state

CCQ domain

Figure 3 Absolute reductions in CCQ scores between Visits | and 2 for symptom, functional state, mental state and total CCQ score, all patients (full analysis set). Total
CCQ score, a measurement of overall health and functional status, was provided by the sum of the scores divided by 10, with a higher CCQ score indicative of worse status.
The functional state score was derived from the sum of CCQ questions 7, 8, 9 and 10, divided by 4; the symptom score from the sum of CCQ questions |, 2, 5 and 6,
divided by 4; and the mental state score was derived from the sum of CCQ questions 3 and 4, divided by 2.

Abbreviations: CCQ, Clinical COPD Questionnaire; Cl, confidence interval.
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H Baseline (Visit 1)
B Week 6 (Visit 2)

31.2

4.1

0.3 . 0.0 0.0

] ] 1
8 Missing

PGE score

Figure 4 Change in general condition of the patient, evaluated using the PGE, between baseline and Week 6, all patients (full analysis set). |-2 = poor, 3—4 = satisfactory, 5-6 = good,

7-8 = excellent.
Abbreviation: PGE, Physician’s Global Evaluation.

Clinical control of COPD is an important concept
because it helps to differentiate between patients with
similar clinical characteristics and degree of airflow
obstruction but with a different disease trajectory, which
may require different approaches to treatment.”> Hence,
clinical control is dynamic in that it takes into account
both the current impact of the condition and its stability
over time (ie, whether certain aspects such as symptoms,
exacerbation history or airflow limitation are worsening or
improving).?> Control of COPD, which can be evaluated
over time using validated questionnaires such as the CCQ
or CAT, provides an additional dimension in the manage-
ment of the condition and should be considered alongside
the assessment of symptoms, comorbidities and the degree
of severity of the disease in order to individualize treat-
ment to the patient.”> Recent studies have shown the
potential for using clinical control as a sensitive marker
of health status and exacerbation risk that can easily be
used in clinical practice at each clinic visit.***” The mag-
nitude of CCQ change observed with LAMA/LABA ther-
apy in the present report (1.0-point reduction in total CCQ
score) is within the range of well-established non-
pharmacologic treatment options in COPD, such as pul-
monary rehabilitation (0.2—1.3-point reduction in CCQ
score) and smoking cessation (0.4—0.5-point reduction in

CCQ score), and reflects the mean improvement of CCQ
score observed after recovery from COPD exacerbation.”®

In this study, there was a high proportion of treatment-
naive patients (57%), with a further 28% previously trea-
ted with monotherapy only. According to the GOLD 2021
report, bronchodilation is the basis of maintenance therapy
for many patients with COPD, and monotherapy with
long-acting bronchodilators such as a LAMA is the pre-
ferred first step.* Dual bronchodilation with a LAMA plus
a LABA is recommended as initial therapy only for highly
symptomatic GOLD D patients or for those whose disease
is not adequately controlled by monotherapy.* Consistent
with this recommendation, a previous real-world study
retrospectively surveying patients from a large US claims
database found that patients treated with LAMA/LABA
combination therapy had a lower CCQ symptom score in
comparison with patients receiving monotherapy.?’
Previous clinical studies have also shown improvements
in health status, as measured using the SGRQ, with tio-
tropium/olodaterol compared with monotherapy in patients
with COPD."* The present report confirms the benefit of
dual bronchodilator therapy, demonstrating a 74% thera-
peutic success rate for the combination therapy in those
patients previously receiving monotherapy and a reduction
in CCQ score of 0.78 in these patients.
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An even higher therapeutic success rate was observed
in treatment-naive patients, who were treated in line with
national guidelines and real-world prescribing practice
(LAMA/LABA as initial therapy), rather than the recom-
mendations in the GOLD strategy report. This is consistent
with previous findings from the OTIVACTO study, which
demonstrated the benefits of tiotropium/olodaterol in the
vast majority of maintenance-naive patients with COPD.*°
Several other studies have also shown the benefits of
tiotropium/olodaterol, as well as alternative LAMA/
LABA combinations, including umeclidinium/vilanterol
and indacaterol/glycopyrronium, compared with LAMA

maintenance-naive 17.31-34

monotherapy  in patients.
Together, these results suggest that earlier introduction of
dual therapy than currently recommended in the GOLD
strategy report may be beneficial. For example, there is
a strong recommendation in the American Thoracic
Society guidelines for dual bronchodilation over mono-
therapy in patients with COPD and dyspnea or exercise
intolerance.’”

Therapeutic success was also high in previously treated
patients, including those pretreated with LABA/ICS. Most
patients in the latter group were responders, with only
a small proportion having worsening CCQ scores. This is
supported by previous randomized clinical trials of
patients with infrequent exacerbations which suggest that
switching treatment from LABA/ICS to LAMA/LABA
improves lung function and symptom severity.***’ In the
CRYSTAL study, which evaluated a direct switch from
LABAJ/ICS to indacaterol/glycopyrronium in patients with
moderate COPD and a history of <l moderate exacerba-
tion and no severe exacerbation in the previous year,
LAMA/LABA was found to be superior to LABA/ICS in
terms of improvement in trough forced expiratory volume
in 1 second (FEV,) and transition dyspnea index.*®
Improvements in health status and lower rescue medica-
observed with indacaterol/
The FLASH study, which assessed
a direct switch from LABA/ICS to indacaterol/glycopyr-

tion use were also
glycopyrronium.>¢

ronium in patients with moderate-to-severe COPD and <1
exacerbation in the previous year, demonstrated significant
improvement in pre-dose FEV, and forced vital capacity
with the LAMA/LABA compared with LABA/ICS, as
well as a numerical improvement in transition dyspnea
index.*” The potential benefits of ICS withdrawal coupled
with optimization of bronchodilation with LAMA/LABA,
including improvements in clinical status and reductions in
pneumonia, are discussed in more detail in a recent review

by Avdeev et al, which also provides a simple algorithm
for withdrawal of ICS therapy in circumstances where ICS
use is not warranted.”® This algorithm is further supported
by recent European Respiratory Society guidelines on ICS
withdrawal.*

As mentioned previously, an algorithm-based approach
to COPD treatment is recommended according to the GOLD
strategy report, national guidelines and key COPD
expeﬂs.“"“”‘4 In Russia, for example, LAMA/LABA treat-
ment is recommended as initial treatment for highly sympto-
matic patients (modified Medical Research Council score >2
or CAT score >10) to relieve dyspnea and improve exercise

tolerance.*® As reflected in these algorithms,*****

although
highly symptomatic patients may have greater benefits from
dual bronchodilation therapy versus monotherapy, patients
with frequent exacerbations should receive phenotype-driven
therapy on top of LAMA/LABA therapy.*>*>¢ In the cur-
rent report, the majority of GOLD D patients (ie, frequent
exacerbators) achieved therapeutic success, as did GOLD
B patients. These results confirm findings from
OTIVACTO, in which the highest therapeutic success rates,
defined as a >10-point increase in the 10-question Physical
Functioning Questionnaire score after approximately 6
weeks, were found in GOLD D and B patients.>® This sup-
ports the hypothesis that more symptomatic patients get the
most benefit from dual therapy, although less symptomatic
patients may also benefit’® (66.5% of GOLD C patients
achieved therapeutic success according to CCQ; data not
shown).

Patients with cardiovascular comorbidities are fre-
quently excluded from randomized clinical trials. In this
real-world study, almost 50% of patients had concomitant
cardiovascular disease, which reflects routine clinical prac-
tice. Patients with cardiovascular disease may have other
reasons for dyspnea, which should be thoroughly investi-
gated if a patient does not respond to inhaler therapy.*’
Although more patients without cardiac comorbidities
achieved therapeutic success compared with those with
comorbidities, the changes were not statistically
significant.

Notably, the use of COPD rescue medicine (short-acting
[,-agonist) decreased by 1.3 puffs per day, averaged over
a l-week period before Visit 1 and Visit 2. The observed
reductions in rescue medication in our report correspond with
previous findings and can be considered of clinical
relevance.*® The greatest reduction was seen in treatment-
naive patients, followed by those previously treated with
LABA/ICS. The magnitude of the decrease compares
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favorably with previous studies comparing tiotropium/oloda-
terol with tiotropium or olodaterol monotherapy13 or switch-
ing from LABA/ICS to indacaterol/glycopyrronium.*®
Evidence from systematic reviews and meta-analyses also
supports a reduction in rescue medication usage with
LAMA/LABA combination therapy compared with LAMA
monotherapy or LABA/ICS.***** Declining rescue medica-
tion use is important as it reflects better clinical disease

control**!

and is likely to have other important conse-
quences, such as reduced side effects.

Improvements in patients’ general condition were also
observed throughout the study, as evidenced by the change
in PGE scores from baseline to Week 6. Furthermore, the
majority of patients were satisfied or very satisfied with
their treatment, and with inhalation from/handling of the
device, translating to over 95% of patients being willing to
continue tiotropium/olodaterol treatment after the study.
Similar results in terms of PGE and treatment satisfaction
have previously been reported with tiotropium/olodaterol
in real-life studies.’®>? Studies in patients with COPD
have also previously shown that the Respimat® device is
easy to use, reliable and durable, with high reported levels
of satisfaction with the device.”>° In the current study,
satisfaction with device handling was slightly higher for
younger patients, but still had good results in older patients
(80% of those <65 years were satisfied or very satisfied,
versus 75% for those >65 years).

The number of patients reporting adverse events in this
study was low and consistent with the known safety profile
of tiotropium/olodaterol, with serious adverse events
(measured here as those leading to a fatal outcome)
reported by considerably fewer patients in this real-world
study compared with randomized controlled trials.>’
Exacerbation rate data were not captured, but analyses of
adverse drug reactions and serious adverse events leading
to death did not show any strong signals regarding exacer-
bations. Although seven deaths (0.15% of patients) were
reported during the study, none were considered to be
related to study medication.

The study had some strengths and limitations. To the
best of our knowledge, this was the largest prospective
real-world study to assess clinical control with a fixed-
dose combination of tiotropium/olodaterol. Evaluation of
treatment success using the CCQ benefited from simplicity
for the patient, as well as a good correlation with the
SGRQ.** The CCQ is also preferred over the CAT by
patients with COPD, as it reflects their health status better
by providing more details on breathing problems.>®

Non-interventional studies also have their own inherent
weaknesses. Firstly, the real-world observational nature of
the current study is a limitation compared with a randomized
controlled clinical trial, with no control group with which to
the differential
responses observed in different subgroups, such as the differ-

compare the intervention. However,
ences between GOLD subgroups, are suggestive of treatment
benefit rather than a mere placebo effect. In addition, the
observation period was short in this study, although this was
intentional in order to reduce the risk of recall bias. An
average 6 weeks’ follow-up window, however, did not
allow time to collect additional information, such as exacer-
bation data. There were also several other potential sources
of bias in this study, including recruitment bias and potential
bias towards the Respimat™ device in the patient satisfaction
data. The proportion of patients on ICS-containing regimens
was also lower than in other studies, which may reflect
recruitment bias or the reluctance in clinical practice to step
up patients from LABA/ICS to LAMA/LABA (making them
eligible for this study) despite clinical recommendations,
although the numbers were sufficient to make a valid com-
parison with other treatment pathways. In general, assess-
ment of patient satisfaction has inherent weaknesses and is
very subjective, which may also be viewed as a study limita-
tion. Another potential weakness is suggested by a recent
study, which found that MCID estimates of health status
questionnaires can vary significantly depending on baseline
patient characteristics/disease severity.>”

Conclusions
Over 6 weeks, treatment with tiotropium/olodaterol
improved clinical control, assessed using the CCQ, in
a large multinational population of patients with COPD.
Tiotropium/olodaterol also improved the general condition
of the patient and reduced the use of rescue medication,
with 75% of patients either satisfied or very satisfied with
their treatment. Tiotropium/olodaterol was well tolerated,
with a low incidence of drug-related adverse events in
these typical COPD patients.

Key data from this study, which evaluated treatment
success with tiotropium/olodaterol in patients with COPD
in a real-world setting, confirm findings from the tiotro-
pium/olodaterol clinical trial program.
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