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health status and, consequently, patients’ health­
‑related quality of life (HRQoL).3

HRQoL of patients with COPD can be assessed 
with patient‑reported outcome questionnaires 

Introduction  Chronic obstructive pulmonary 
disease (COPD) is a respiratory disorder causing  
irreversible and progressive airflow limitation.1,2 
As a result, the disease significantly decreases the 
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Abstract

Introduction  Health‑related quality of life in patients with chronic obstructive pulmonary disease 
(COPD) can be measured by the Clinical COPD Questionnaire (CCQ). In this study, the CCQ was used to 
assess the therapeutic success of a fixed‑dose tiotropium / olodaterol combination treatment in Polish 
COPD patients.
Objectives  We aimed to evaluate the changes in the CCQ score in Polish patients with COPD after 
6 weeks of treatment with tiotropium / olodaterol and to assess the predictors of response to this treatment.
Patients and methods  Data of the Polish subgroup of the NIS‑CCQ observational study (NCT03663569) 
were extracted. COPD patients who had received a new tiotropium / olodaterol prescription were included. 
The primary end point was therapeutic success predefined as a 0.4‑point reduction in the CCQ score 
after 6 weeks of tiotropium / olodaterol treatment. Post‑hoc logistic regression analysis was performed 
to identify the predictors of response to the treatment.
Results  After 6 weeks of treatment, 72.4% of patients achieved therapeutic success. The therapy was 
successful in 83.4% of treatment‑naïve patients, as compared with 62.6% and 73.3% of those previ‑
ously treated with long‑acting muscarinic antagonists or long‑acting β2 agonists in monotherapy and in 
combination with inhaled corticosteroids, respectively. Therapeutic success was achieved by at least 
50% of patients regardless of the COPD severity and exacerbation history but it was more frequent in 
patients with more severe disease. The airflow limitation severity grades 2 to 4, modified Medical Re‑
search Council Dyspnea Scale classes 2 to 4, exacerbations within the last year before the study, and 
treatment‑naïve status predicted a better response to tiotropium / olodaterol.
Conclusions  Tiotropium / olodaterol treatment improved clinical control in Polish COPD patients. Therapeutic 
success was the most pronounced in individuals with more severe COPD and in the treatment‑naïve group but 
occurred also in those with moderate disease and in previously treated participants.
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approximately 6 weeks of treatment with tiotro­
pium / olodaterol in standard clinical practice, 
and post‑hoc assessment of the predictors of re­
sponse to this treatment. To our knowledge, this 
is the first analysis of real‑life data from Polish 
COPD patients treated with a LAMA/LABA com­
bination. In comparison with the COPD popula­
tions of other European Union countries, the Pol­
ish population is exposed to higher levels of air 
pollutants,14 a well‑known risk factor for COPD 
development, which strengthens the rationale to 
perform a detailed analysis of this population of 
COPD patients.

Patients and methods S tudy design  The pre­
sented data are derived from a post‑hoc analysis 
of the Polish subgroup of patients included in 
the NIS‑CCQ study.13

The NIS‑CCQ was an open‑label, single‑arm, 
noninterventional, self‑controlled study involving 
patients of both sexes, aged 40 years or older, who 
were diagnosed by the attending physician (pulm­
onologist or general practitioner) with COPD re­
quiring a combination treatment with LAMA and 
LABA (FDC of tiotropium bromide and olodater­
ol delivered in a Respimat inhaler). The patients 
were categorized into groups B, C or D according 
to the GOLD classification (the 2018 version).15

The study was performed according to the Dec­
laration of Helsinki, International Conference on 
Harmonization: Harmonized Tripartite Guide­
line for Good Clinical Practice, and local regu­
lations. According to the decision of the Ethics 
Committee of Silesian Medical University in Ka­
towice, Poland, the study did not require ethical 
approval (Decision Letter from October 7, 2018). 
All the patients included in the study signed an in­
formed consent before enrollment.

The exclusion criteria were as follows: (1) treat­
ment with a LAMA/LABA combination (as indi­
vidual drugs or in a combination product) with­
in the last 6 weeks before commencement of 
the study (ie, none of the included patients were 
treated with a LAMA/LABA combination pri­
or to the study); (2) need to continue the treat­
ment with LABA / inhaled corticosteroids (ICS) 
(the decision on LABA/ICS continuation was 
left to the discretion of the attending physician; 
the patients requiring such a treatment were not 
enrolled in the study); (3) pregnancy or lactation; 
(4) current participation in another clinical trial 
or noninterventional study involving a drug or 
a medical device.

End points  The primary end point of the study 
was the achievement of therapeutic success, de­
fined as a reduction in the total CCQ score from 
Visit 1 (baseline visit) to Visit 2 (final visit, ap­
proximately 6 weeks after initiation of the treat­
ment) by 0.4 points.

The secondary end points included changes 
in the total CCQ score, the scores for individual 
CCQ domains (symptoms, mental state, and func­
tional status), and a patient’s general condition 

evaluating the degree to which a patient’s health 
status affects the self‑determined quality of life 
(QoL).4 The Clinical COPD Questionnaire (CCQ) 
is an easy‑to‑use and effective QoL questionnaire 
strongly correlated with the St George’s Respi­
ratory Questionnaire.5 Moreover, it is a conve­
nient and practical tool used in clinical popula­
tions, with good reliability, validity, and respon­
siveness to interventions.5

The Global Initiative for Chronic Obstructive 
Lung Disease (GOLD) recommends the use of 
long‑acting muscarinic antagonists (LAMA) or 
long‑acting β2 agonists (LABA) as the main meth­
ods of symptom management.6 However, dual 
bronchodilator therapy consisting of LAMA and 
LABA in fixed‑dose combinations (FDCs) is more 
effective. It has been shown that, in comparison 
with monotherapy, LAMA/LABA are more effi­
cient in reducing dyspnea and improving the lung 
function, lung hyperinflation, exercise tolerance, 
exacerbation frequency, and QoL of patients with 
COPD.7-10

Data on the  effectiveness and safety of 
LAMA/LABA treatment from randomized con­
trolled trials (RCTs) are largely consistent with 
those reported in real‑world studies, and rein­
force the position of LAMA/LABA in pharma­
cological management of COPD.11 In 2019, Vali­
pour et al12 published the results of the OTIVAC­
TO study providing evidence of improvement 
in self‑reported physical functioning following 
tiotropium / olodaterol treatment in COPD pa­
tients from Central and Eastern European coun­
tries. In 2021, the first real‑world analysis cover­
ing a population of Polish patients was published, 
namely, the NIS‑CCQ study13 (Study on the Con­
trol of Chronic Obstructive Pulmonary Disease 
[COPD] in Patients Taking the Combination of 
tiotropium and olodaterol using the Respimat In­
haler; NCT03663569). It included 4819 patients, 
526 of whom were Polish citizens.

The aims of the present analysis of the NIS­
‑CCQ study comprised the evaluation the chang­
es in HRQoL of Polish patients with COPD after 

What’s new?

This is the first real‑world study to analyze the use of a fixed‑dose combination 
of tiotropium / olodaterol in Polish patients with chronic obstructive pulmo‑
nary disease (COPD). The results demonstrate that a 6‑week treatment with 
tiotropium / olodaterol improved clinical control in COPD patients assessed 
with the Clinical COPD Questionnaire. Therapeutic success associated with 
the tiotropium / olodaterol treatment was the most pronounced in treatment
‑naïve patients (not previously treated with long‑acting muscarinic antagonists, 
long‑acting β2 agonists [LABA], or inhaled corticosteroids [ICSs]), and in those 
with more severe COPD. Nonetheless, this therapy also proved to be beneficial 
in most patients with less advanced disease without any exacerbation and in 
those previously treated with mono- or dual ICS/LABA therapy. The duration 
of COPD did not affect the chance of benefiting from tiotropium / olodaterol; 
therefore, our results suggest that this treatment may be used in a broad 
group of patients with COPD.
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and covers 3 domains (symptoms, mental state, 
functional status). The total CCQ score is the sum 
of the scores assigned by a patient in response to 
all 10 questions divided by 10. A higher score indi­
cates a worse condition. Each of the 10 questions 
is scored on a 7‑point scale, from 0 (never / not 
limited at all) to 6 (almost all the time / totally lim­
ited or unable to do). A reduction of the total score 
by 0.4 points is considered a minimal clinically 
significant difference (MCID).16 The percentage 
of patients achieving this reduction was assessed.

Scores for individual CCQ domains are cal­
culated as follows: for the “sypmtoms” domain, 
the sum of the scores assigned to answers to ques­
tions 1, 2, 5, and 6 divided by 4; for the “mental 
state” domain, the sum of the scores assigned to 
answers to questions 3 and 4 divided by 2; and 
for the “functional status” domain, the sum of 
the scores assigned to answers to questions 7, 8, 
9, and 10 divided by 4. An absolute reduction in 
the score for individual CCQ domains between 
Visit 1 and Visit 2 was considered a therapeutic 

(evaluated according to the Physician’s Glob­
al Evaluation [PGE] score) between Visit 1 and 
Visit 2. In addition, patients’ satisfaction with 
the tiotropium / olodaterol treatment and with 
handling of the Respimat device, as well as their 
willingness to continue the treatment were as­
sessed at Visit 2. At Visit 1, the patients received 
extensive training in Respimat inhaler handling 
and usage. The inhalation skills with the inhaler 
were checked at Visit 2 according to the GOLD 
recommendations.

Safety was monitored from Visit 1 follow­
ing the signing of the informed consent until 
the end of the study. Data on the safety of tiotro­
pium / olodaterol included adverse drug reactions 
and serious adverse events.

Assessments  A summary of data collected from 
the patients and the assessments performed is il­
lustrated in Figure 1.

The patients completed the CCQ at Visit 1 and 
Visit 2. The questionnaire consists of 10 questions 

Figure 1�  Flow chart demonstrating the course of the study and the assessments performed 
Abbreviations: CCQ, Clinical COPD Questionnaire; COPD, chronic obstructive pulmonary disease; GOLD, Global Initiative 
for Obstructive Lung Disease Criteria; mMRC, Modified Medical Research Council Dyspnea Scale; PGE, Physician’s 
Global Evaluation.

Tiotropium / olodaterol
treatment for 6 weeks 526 patients enrolled in the study

Excluded patients:
– CCQ score at Visit 2 unavailable (n = 7)
– CCQ score at Visit 1 unavailable (n =1)

518 patients included in the full analysis
set

Visit 1 (baseline visit)
• Demographic data
• Smoking status
• mMRC, GOLD group, GOLD grade
• COPD exacerbations / hospitalizations
• Concomitant diseases
• Medications taken
• Total CCQ score
• Scores for individual CCQ domains
• PGE

Visit 2 (final visit, 6 weeks after initiation of
the treatment)

• Total CCQ score
• Scores for individual CCQ domain
• PGE
• Patient’s satisfaction test (n = 517)
• Willingness to continue the treatment (n = 517)
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Treatment success assessed using the Clinical COPD 
Questionnaire  Treatment success was achieved 
in 375 patients (72.4%). The treatment success 
analyses for individual CCQ domains demonstrat­
ed that in 365 patients (70.5%) the therapy was 
successful with respect to the symptoms, in 340 
(65.6%) with respect to the functional state, and 
in 336 (64.9%) with respect to the mental state 
(Figure 2). The median (IQR) change of the total 
CCQ score between Visit 1 and Visit 2 was 0.7 
(0.3–1.4) points. Median (IQR) reductions in the 
scores for individual CCQ domains between Vis­
it 1 and Visit 2 were: 0.75 (0.25–1.5) points, 0.75 
(0.25–1.25) points, and 0.5 (0.00–1.5) points, for 
symptoms, functional state, and mental state, 
respectively.

The proportion of patients achieving thera­
peutic success was the highest in the treatment­
‑naïve group (83.4% of the patients not previ­
ously treated with either LAMA, LABA, or ICS) 
as compared with 73.3% of the patients previous­
ly treated with ICS, 62.6% of the patients treat­
ed with LAMA or LABA monotherapy, and 64.4% 
of those treated with LAMA and ICS or LABA 
and ICS (P <0.001). The therapeutic success was 
achieved regardless of the degree of COPD sever­
ity, as assessed by: (1) the GOLD group: thera­
peutic success achieved by 82.9% of the patients 
assigned to a GOLD group D, 67.4% of those as­
signed to group B, and 50.0% of those assigned 
to group C (P <0.001); (2) spirometric grades of 
airflow limitation: success achieved by 76.0% of 
individuals with very severe (GOLD 4), 77.5% of 
those with severe (GOLD 3), 72.2% of those with 
moderate (GOLD 2), and 47.7% of those with 
mild (GOLD 1) airflow limitation (P = 0.003); (3) 
modified Medical Research Council Dyspnea Scale 
(mMRC) grade: success achieved by 74.3% of pa­
tients with grades 2 to 4 and 50.0% of those with 
grade 0 or 1 (P <0.001). The therapy was success­
ful in 80.0% of patients who were hospitalized 
or experienced more than 2 COPD exacerbations 
within 12 months before inclusion in the study, 
in 70.6% of patients with a single exacerbation, 
and in 64.9% of those without any exacerbation 
(P = 0.007) (Supplementary material, Table S1).

Uni- and multivariable regression analyses of 
therapeutic success measured by the CCQ score 
change showed that the severity of airflow limi­
tation (GOLD grades 2–4), mMRC classes 2 and 
3 to 4, as well as exacerbations or hospitaliza­
tions within the last 12 months before inclu­
sion in the study predicted a better response to 
the tiotropium/olodaterol treatment (Figure 3). 
Generally, the patients with more severe airflow 
limitation (GOLD grades 3 and 4) had a greater 
chance of achieving therapeutic success. Notably, 
the duration of COPD and smoking status did not 
predict the treatment success.

Univariable and multivariable regression anal­
yses of the impact of previous treatment on ther­
apeutic success showed that the patients treat­
ed with ICS before enrollment (both using ICS 
monotherapy and dual therapy with LABA/ICS or 

success. The reduction was calculated by subtract­
ing the score obtained at Visit 1 from the score 
obtained at Visit 2. The results lower than 0 were 
interpreted as therapeutic success.

For the assessment of patient general condition 
by a physician, the PGE was used. The patient’s 
state was evaluated on an 8‑point scale (1–2: poor; 
3–4: satisfactory; 5–6: good; 7–8: excellent).

Patient satisfaction with the tiotropium / olo­
daterol treatment and with handling of the Respi­
mat device was self‑measured on a 7‑point scale 
using a survey with the following answers: “very 
dissatisfied” (1), “dissatisfied” (2), “rather dis­
satisfied” (3), “neither satisfied nor dissatisfied” 
(4), “rather satisfied” (5), “satisfied” (6) and “very 
satisfied” (7).

Statistical analysis  Descriptive statistics are pre­
sented as frequencies and percentages for cate­
gorical variables and medians with interquartile 
ranges (IQRs) for continuous variables. Statisti­
cal significance of differences between percent­
ages of patients achieving therapeutic success 
was evaluated by the Fisher exact test. Analy­
ses of factors influencing the therapeutic suc­
cess were performed using uni- and multivari­
able logistic regression. Results are presented as 
odds ratios with respective 95% CIs. Calculations 
were performed using R 4.0.2 statistical software 
(R Foundation for Statistical Computing, Vien­
na, Austria)17 and a P value of less than 0.05 was 
considered significant. In Supplementary mate­
rial, Table S1, presenting proportions of the pa­
tients achieving therapeutic success measured 
by the CCQ reduction, 2 age groups were distin­
guished, in line with the age groups analyzed in 
the NIS‑CCQ study.13 Supplementary material, 
Table S2 presents the improvement in the PGE 
score and distinguishes 4 age groups, allowing 
for a more detailed analysis.

Results B aseline characteristics of the study 
group  The study group comprised 526 patients, 
with a mean (SD) age of 67 (9.1) years. The major­
ity of patients (64.1%) were men. Almost half of 
the patients (47.7%) were current smokers, and 
the other half were ex‑smokers (49.2%). Accord­
ing to the 2018 GOLD classification, more than 
half of the patients were categorized as GOLD 
B (51.9%), followed by GOLD D (40.5%), and 
GOLD C (7.6%). Comorbidities were reported 
in 57.4% of the patients, and the most frequent 
one was cardiovascular disease, which occurred 
in 40.5% of the patients. None of the 43 patients 
with respiratory diseases other than COPD were 
diagnosed with concomitant asthma. At baseline, 
the most numerous group were treatment‑naïve 
patients, that is, not previously treated with ei­
ther LAMA, LABA, or ICS (44.1%), followed by 
patients using LAMA or LABA in monotherapy 
(36.3%). The remaining participants were treated 
with ICS or with combinations of LAMA or LABA 
and ICS. Baseline characteristics of the patients 
are presented in Table 1.
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TABLE 1  Baseline characteristics of the study participants (n = 526) (continued on the next page)

Parameter Value

Age, y, mean (SD) 67 (9.1)

Sex Female 189 (35.9)

Male 337 (64.1)

Smoking status Smoker 251 (47.7)

Ex‑smoker 259 (49.2)

Never smoker 16 (3.1)

Time from COPD diagnosis, y, median (IQR) 5 (2.0–10.0)

mMRC classification Grade 0 4 (0.8)

Grade 1 36 (6.8)

Grade 2 295 (56.1)

Grade 3 176 (33.5)

Grade 4 15 (2.9)

GOLD group B 273 (51.9)

C 40 (7.6)

D 213 (40.5)

Airflow limitation severity (GOLD grade) 1 (mild) 38 (7.2)

2 (moderate) 316 (60.1)

3 (severe) 140 (26.6)

4 (very severe) 26 (4.9)

Missing 6 (1.1)

Exacerbations within the last 12 months before the initial visit 0 152 (28.9)

1 183 (34.8)

2 144 (27.4)

3 34 (6.5)

4 8 (1.5)

5 1 (0.2)

6 2 (0.4)

8 2 (0.4)

Nonsevere (not requiring hospitalization) COPD exacerbations within 
the last 12 months

0 220 (41.8)

1 147 (27.9)

2 128 (24.3)

3 23 (4.4)

4 4 (0.8)

5 1 (0.2)

6 1 (0.2)

8 2 (0.4)

Hospitalizations due to exacerbations within the last 12 months before 
the initial visit

0 413 (78.5)

1 103 (19.6)

2 10 (1.9)

Concomitant diseases Any type 302 (57.4)

Cardiovascular 213 (40.5)

Metabolic / endocrinological 83 (15.8)

Gastrointestinal / hepatobiliary 35 (6.7)

Neurological 18 (3.4)

Allergic 14 (2.7)

Respiratory (except COPD) 43 (8.2)

Psychiatric 2 (0.4)

Renal / urogenital 24 (4.6)

Other 50 (9.5)
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(Supplementary material, Table S2). Among 
the  patients whose PGE score improved by 
at  least 1 point, the  patients with mMRC 
grades 2 to 4 accounted for 93.9% of the group 
(vs 6.1% with grade 0 or 1, P = 0.044), those 
categorized into GOLD group B accounted for 
46.6%, and those categorized into group D con­
stituted 47.2% (vs 6.1% with group C, P <0.001). 
The patients who experienced more than 2 exac­
erbations or a hospitalization within 12 months 
before entry into the study accounted for 41.9% 
of the individuals with a PGE improvement by 
at least 1 point (vs 34.6% of patients with 1 ex­
acerbation and 23.5% of patients without any 
exacerbation; P <0.001). With respect to age, 
people younger than 60 years were the most 
numerous subgroup among the patients with 

LAMA/ICS) as well as those treated with LAMA 
or LABA monotherapy, had a significantly low­
er chance of success than the treatment‑naïve 
participants. In addition, the regression analysis 
showed a significant, even though relatively small 
influence of older age on lowering the chance of 
achieving the therapeutic success (P = 0.03).

Physician’s Global Evaluation of patients’ general con-
dition and self‑assessment of patients’ satisfaction   
The results of PGE demonstrated that after 6 
weeks of treatment with tiotropium / olodaterol, 
the percentage of patients in excellent and good 
condition increased from 44% to 81.6% (Figure 4).

As in the case of the CCQ, the PGE results 
indicated that the therapy was more successful 
in patients at more severe stages of the disease 

TABLE 1  Baseline characteristics of the study participants (n = 526) (continued from the previous page)

Parameter Value

ICS treatment at baseline Yes 104 (19.8)

No 422 (80.2)

COPD treatment at baseline ICS 15 (2.8)

LAMA 52 (9.8)

LAMA + ICS 5 (0.9)

LABA 139 (26.4)

LABA + ICS 84 (16.0)

No treatment with either LAMA or LABA or 
ICS at baseline

232 (44.1)

Data are presented as number (percentage) of patients unless indicated otherwise.

Abbreviations: ICS, inhaled corticosteroids; IQR, interquartile range; LABA, long‑acting β2 agonists; LAMA, long‑acting muscarinic antagonists; 
others, see Figure 1
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Figure 2�  Percentages of patients achieving and not achieving treatment success (successful vs not successful), full 
analysis set. The treatment success was measured as a reduction in the total CCQ score and the scores for individual 
CCQ domains (symptoms, functional state, and mental state), and it was defined as a reduction in the CCQ score by 0.4 
points between Visit 1 and Visit 2. 
Abbreviations: see Figure 1
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Figure 3�  Results of univariable (A) and multivariable (B) logistic regression analysis of the therapeutic success defined as a reduction of the CCQ 
score by 0.4 points between Visit 1 and Visit 2. The COPD airflow limitation severity grade, age, sex, mMRC classification, exacerbation during the last 
12 months, time from COPD diagnosis, smoking status, and previous treatment (divided into 3 categories: (1) no previous treatment with either LAMA 
or LABA or ICS, (2) previous treatment with LAMA or / and LABA, (3) previous treatment with ICS in any combination) were factors included in 
the analysis as potential predictors of therapeutic success. 
Abbreviations: OR, odds ratio; others, see FIGURE 1 and Table 1
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clinical control of COPD after 6 weeks of treat­
ment with tiotropium / olodaterol in the Polish 
population, with the use of the CCQ. Therapeu­
tic success was achieved in 72.4% of the patients. 
Furthermore, improvement was observed in ev­
ery domain of the CCQ, reflecting fewer symp­
toms and a better functional and mental state of 
the COPD patients.

Beneficial effects of the LAMA/LABA treat­
ment in patients with COPD were previously dem­
onstrated in a systematic review presenting highly 
consistent results of 24 randomized clinical stud­
ies and 8 real‑world studies.11 The use of LAMA/
LABA reduced the exacerbation rates and dys­
pnea, and improved the lung function and HRQoL 
in comparison with LAMA or LABA monothera­
py, LABA/ICS dual therapy, or triple therapy with 
LAMA, LABA, and ICS. Importantly, real‑world 
studies confirmed the high efficacy of the LAMA/
LABA combination in COPD patients demon­
strated in RCTs.11 Thus, our data from the Polish 
population further uphold the position of dual 
bronchodilator therapy with LAMA and LABA 
in the pharmacological management of COPD.

a PGE improvement (31.1% vs 25.1% of those 
aged 60–70 years, 19.6% of those aged 70–80 
years, and 23.7% of those above 80 years of age); 
however, these differences were not significant.

Regarding the self‑assessment of patient sat­
isfaction, at Visit 2, most patients (69.6%) con­
sidered themselves very satisfied or satisfied with 
the tiotropium / olodaterol treatment. The cumu­
lative percentage of the patients who were rath­
er dissatisfied, dissatisfied, and very dissatisfied 
was 3.7%. Comparable results were obtained with 
respect to satisfaction with inhaling from and 
handling of the Respimat device (Figure 5). More­
over, almost all patients (94.4%) expressed their 
willingness to continue the treatment. Data on 
the patient satisfaction were missing in 9 cases.

Safety  During the study, 15 adverse drug reac­
tions were reported in 8 patients (1.5%). No seri­
ous adverse events were reported. Details are giv­
en in Supplementary material, Table S3.

Discussion  This post‑hoc analysis of the NIS­
‑CCQ study13 aimed to evaluate the changes in 

Figure 4�  Stratification of patients by their general condition assessed with the Physician’s Global Evaluation (PGE), 
full analysis set. The assessment was performed at Visit 1 and Visit 2.

5.6  

50.4  

40.5

ExcellentGoodUnsatisfactory Satisfactory

 

3.5  1.7  

16.6  

60.6  

21  

0

10

20

30

40

50

60

70

80

Pa
tie

nt
s,

 %

Visit 1 
Visit 2  

Figure 5�  Stratification of patients by their level of satisfaction with the tiotropium / olodaterol treatment, inhaling from, and handling of the Respimat 
device, self‑assessed at Visit 2, (n = 517). Patient satisfaction was self‑measured on a 7‑point scale: very dissatisfied (1 point), dissatisfied (2 points), 
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combination, which is already in the clinical prac­
tice of many physicians.

We observed that the therapeutic success of 
tiotropium / olodaterol differed in patient sub­
groups defined on the basis of medications tak­
en before switching to the LAMA/LABA combi­
nation. The highest rate of therapeutic success 
was observed in the group of treatment‑naïve pa­
tients (83.4% of these patients achieved a reduc­
tion of the total CCQ score by 0.4 points). The re­
gression analysis also showed that the patients 
treated with ICS (in mono- or dual therapy with 
LABA or LAMA) or LAMA or LABA monotherapy 
before enrollment in the study had a significantly 
lower chance of success than the treatment‑naïve 
individuals. These data are in line with the results 
of other studies demonstrating beneficial effects 
of tiotropium / olodaterol in the maintenance­
‑naïve patients with COPD.12,18-20 A pooled anal­
ysis of 4 RCTs revealed that initiation of treat­
ment with tiotropium / olodaterol in the patients 
naïve to LAMA, LABA, and ICS resulted in great­
er improvements in their lung function, dyspnea 
severity, and health status in comparison with 
tiotropium monotherapy.21 Similar results were 
also published on different LAMA/LABA combi­
nations, including umeclidinium / vilanterol and 
glycopyrronium / indacaterol, as compared with 
LAMA monotherapy in maintenance‑naïve pa­
tients.22-24 In our study, the therapeutic success of 
tiotropium / olodaterol, however less pronounced, 
was also observed in the COPD patients previous­
ly treated with ICS, LAMA, or LABA in monother­
apy or those treated with LAMA or LABA and ICS 
in dual therapy. Switching from baseline LAMA 
or LABA monotherapy or LABA/ICS to the com­
bination of LAMA/LABA (glycopyrronium / in­
dacaterol) was reported to significantly reduce 
the risk of clinically important deterioration and 
improve the total CAT score to the greatest de­
gree.25,26 Moreover, data from RCTs on patients 
with infrequent exacerbations also demonstrate 
that the change of treatment from the LABA/ICS 
to the LAMA/LABA combination improves symp­
tom severity and lung function.27,28 Algorithms 
and guidelines on the withdrawal of inhaled ICS 
in COPD patients were developed, and can facil­
itate the decision process concerning the ICS dis­
continuation.29,30 Together, all these data suggest 
that the FDC of tiotropium / olodaterol may be 
beneficial to the majority of patients with COPD 
irrespective of prior therapy, and could proba­
bly be used as first-line therapy in treatment­
‑naïve patients.

Our results show that the effectiveness of 
the tiotropium / olodaterol therapy was higher 
in the patients with more severe dyspnea (as­
sessed with mMRC). However, even in the pa­
tients with mild breathlessness, the treatment 
led to therapeutic success in 50% of cases. In­
dividuals with less prominent COPD symptoms 
are classified into groups A and C according to 
the GOLD criteria. Patients with the GOLD group 
A were not included in this study. However, there 

The recently published NIS‑CCQ study13 an­
alyzed data of 4700 COPD patients from Bul­
garia, Czech Republic, Hungary, Israel, Lithua­
nia, Poland, Romania, Russia, Slovenia, Switzer­
land, and Ukraine. For the purpose of the pres­
ent study, data of the Polish subgroup were ex­
tracted, and post‑hoc analyses were performed, 
which enabled us to provide a more detailed in­
sight into factors that potentially affect patient 
response to the tiotropium / olodaterol treat­
ment. The general outcomes of both analyses are 
similar—the majority of patients achieved ther­
apeutic success measured by the CCQ score re­
duction, and the highest proportion of patients 
achieving the therapeutic success were either 
those with the most severe COPD or those not 
previously treated with LAMA and / or LABA 
and / or ICS. Nevertheless, differences can be 
seen between the percentage of patients achiev­
ing treatment success: in the NIS‑CCQ study, 
the percentage was 81.4%, whereas in the Pol­
ish subgroup it was 72.4%. Subsequently, small­
er proportions of patients who achieved ther­
apeutic success were also observed when the 
participants were stratified based on the GOLD 
group, GOLD spirometric grade, or the num­
ber of COPD exacerbations and hospitaliza­
tions. These interesting outcomes are probably 
due to the differences between characteristics 
of the populations. The proportion of patients 
with the most severe dyspnea (mMRC grade 4), 
severe and very severe airflow limitation (GOLD 
3 and 4), and hospitalizations in the Polish sub­
group was considerably lower than in the gen­
eral NIS‑CCQ population (mMRC 4: 2.9% vs 
6.7%; GOLD 4: 4.9% vs 6.9%; GOLD 3: 26.6% 
vs 33.6%; hospitalizations: 21.5% vs 32.6%). 
Since the post‑hoc logistic regression analysis of 
the Polish subgroup revealed that all the above­
mentioned variables predicted a better response 
to the tiotropium / olodaterol treatment, it is 
not surprising that the overall proportion of 
patients achieving therapeutic success was low­
er in this subgroup. Moreover, the percentage 
of treatment‑naïve patients was also smaller 
in the Polish subpopulation (44.1% vs 56.8%), 
further explaining the lower overall therapeu­
tic success in this study.

The current GOLD report recommends dual 
bronchodilation with the LAMA/LABA combina­
tion as an initial treatment for GOLD group D pa­
tients with a high symptom burden (eg, a COPD 
Assessment Test [CAT] score >20) or for those 
whose disease is not adequately controlled by 
monotherapy at the  follow‑up visit.6 The re­
sults of our study suggest that the LAMA/LABA 
combination is beneficial also in other analyzed 
GOLD groups. This observation is not unique, 
since the results of other real‑world studies dem­
onstrate that considerable numbers of  COPD pa­
tients with GOLD group B and even group A ben­
efit from the LAMA/LABA combination ther­
apy.9,12,18 These findings from real‑world stud­
ies confirm the broader use of the LAMA/LABA 



POLISH ARCHIVES OF INTERNAL MEDICINE  2022; 132 (7-8)10

a country with a very high level of air pollution, 
strongly exceeding the limits for particulate mat­
ter (PM 2.5 and 10) and benzo[a]pyrene. There­
fore, the Polish population is especially exposed 
to the environmental risks of COPD develop­
ment.14 This unfavorable situation is associat­
ed with the high prevalence of COPD in Poland, 
which exceeds 20% in some regions of the coun­
try.36 Interestingly, the low level of satisfaction 
with air quality (reflecting the level of air pollu­
tion) was demonstrated to be associated with 
COPD in a questionnaire‑based study of a Chi­
nese population.37 It confirms not only the nega­
tive role of air pollutants in COPD but also the ap­
plicability of patient questionnaires as a reliable 
tool for data collection. Thus, the use of the CCQ 
in our study to assess the clinical control of COPD 
should also be considered a strong point. More­
over, the CCQ reflects the patient status better 
than the CAT and is preferred by COPD patients.38

The limitations of the study are mainly associ­
ated with its noninterventional, observational de­
sign, which has some weaknesses, such as the lack 
of a control group. Additionally, the follow‑up pe­
riod in this study was short. Although a 6‑week 
follow‑up reduces the risk of recall bias, it is not 
long enough to collect data on the disease exac­
erbation or other long-term events related to 
the treatment. It would be therefore of great val­
ue to conduct other real‑world studies with lon­
ger follow‑up periods (eg, 6 months), allowing 
for a long observation of tiotropium / olodaterol 
treatment effects. Another limitation of the study 
was a relatively small size of the study group, es­
pecially with respect to the number of patients 
previously treated with ICS (102 vs 187 for LAMA- 
or LABA‑treated and 229 for treatment‑naïve pa­
tients). The possible explanation of this situation 
is recruitment bias or physicians’ unwillingness 
to change the treatment from the ICS / broncho­
dilator therapy to the LAMA/LABA combina­
tion therapy.

Overall, the studies based on questionnaires 
measuring patient satisfaction are subjective, 
which may be considered a limitation. Nonethe­
less, these subjective assessments provide an in­
sight into patients’ self‑perceived health state and 
present valuable real‑world data.

In conclusion, the results of this post‑hoc anal­
ysis of the NIS‑CCQ study demonstrate that 
the 6‑week treatment with tiotropium / olo­
daterol in an FDC improved the clinical con­
trol of the disease in COPD patients assessed 
with the CCQ. Furthermore, the improvement 
was observed in terms of the general condition 
of patients evaluated by the PGE, and was ac­
companied by a high level of patient satisfac­
tion with the treatment. The therapeutic suc­
cess of the tiotropium / olodaterol treatment was 
the most pronounced in the patients with more 
severe COPD and the treatment‑naïve individu­
als. Importantly, this therapy also proved benefi­
cial in most patients with less advanced disease, 
without any exacerbation, and in those previously 

was a small subgroup of group C patients (40 in­
dividuals), and half of them achieved therapeu­
tic success. Although the small size of this group 
did not allow for making conclusive statements, 
this result indicates the need for further explo­
ration of the potential benefits of the tiotropi­
um / olodaterol treatment in less symptomatic 
COPD patients. A similar observation was made 
in the OTIVACTO study, 12 where even the GOLD 
group A COPD patients benefited from the tiotro­
pium / olodaterol treatment.

Our data showed that patients with a history 
of exacerbations (especially frequent exacerbation 
phenotype) had a greater probability of achiev­
ing therapeutic success with the tiotropium / olo­
daterol treatment. However, 64% of the patients 
without any exacerbation and 70% of the patients 
with only a single exacerbation also benefited 
from such treatment. Therefore, tiotropium / olo­
daterol may be considered a therapeutic possibil­
ity irrespective of the exacerbation burden. In­
terestingly, this study showed that the duration 
of COPD did not affect the chance of benefiting 
from the use of tiotropium / olodaterol, which 
further implies that this drug combination acts 
therapeutically at every stage of the disease, and 
even from its onset. Altogether, the LAMA/LABA 
combination should be considered a treatment 
option in COPD patients irrespective of the dis­
ease duration and exacerbation rate.

Our results showed that therapeutic success 
of the tiotropium / olodaterol treatment was also 
reflected by an improvement in the PGE score. 
At Visit 1, most patients were in a satisfactory or 
unsatisfactory condition, whereas after 6 weeks 
of treatment with LAMA/LABA, the majority 
were categorized as being in a good or excellent 
condition. The improvement in the PGE score 
at Visit 2 was accompanied by a high level of pa­
tient satisfaction with the treatment. At Visit 2, 
around 80% of the patients evaluated themselves 
as very satisfied, satisfied, or rather satisfied with 
the tiotropium / olodaterol treatment, and with 
inhaling from and handling of the Respimat de­
vice. The high level of satisfaction of patients re­
sulted in their willingness to continue the treat­
ment after the study. Other real‑world studies 
demonstrated comparable results regarding a par­
allel improvement in patients’ self‑assessed sat­
isfaction and PGE scores in COPD populations 
treated with tiotropium / olodaterol.23,31 Previ­
ous studies also reported a high level of patient 
satisfaction with the Respimat device, its reliabil­
ity and ease of use.32-35

This study has certain strengths and lim­
itations. The strong point is that it is the first 
real‑world study to analyze the use of tiotropi­
um / olodaterol in an FDC in the Polish COPD 
population. The lack of previous studies encom­
passing the Polish population was the main rea­
son for our post‑hoc analysis of data from the Pol­
ish subgroup of the NIS‑CCQ study.13 The ratio­
nale for the detailed analysis of the Polish pop­
ulation also results from the fact that Poland is 



ORIGINAL ARTICLE  Effectiveness of tiotropium / olodaterol COPD treatment measured by CCQ 11

12  Valipour A, Tamm M, Kociánová J, et al. Improvement in self‑reported 
physical functioning with tiotropium/olodaterol in Central and East‑
ern European COPD patients. Int J Chron Obstruct Pulmon Dis. 2019; 14: 
2343-2354. 

13  Valipour A, Avdeev S, Barczyk A, et al. Therapeutic success of tiotro‑
pium/olodaterol, measured using the Clinical COPD Questionnaire (CCQ), in 
routine clinical practice: a multinational non‑interventional study. Int J Chron 
Obstruct Pulmon Dis. 2021; 10: 615-628. 

14  EEA Report – No 09/2020: Air quality in Europe – 2020 report. https://
www.eea.europa.eu/publications/air‑quality‑in‑europe‑2020‑report. Ac‑
cessed November 2021.

15  Global Initiative for Chronic Obstructive Lung Disease: Global Strategy 
for the Diagnosis, Management, and Prevention of Chronic Obstructive Lung 
Disease. 2018 Report. https://goldcopd.org. Accessed July 2021.

16  Kocks J, Tuinenga M, Uil S, et al. Health status measurement in COPD: 
the minimal clinically important difference of the clinical COPD question‑
naire. Respir Res. 2006; 7: 62. 

17  R: A language and environment for statistical computing; R Founda‑
tion for Statistical Computing, Vienna, Austria. https://www.R‑project.org/

18  Sauer R, Hänsel M, Buhl R, et al. Impact of tiotropium + olodaterol on 
physical functioning in COPD: results of an open‑label observational study. 
Int J Chron Obstruct Pulmon Dis. 2016; 11: 891-898. 

19  Rabe K, Chalmers J, Miravitlles M, et al. Tiotropium / olodaterol delays 
clinically important deterioration compared with tiotropium monotherapy in 
patients with early copd: a post hoc analysis of the TONADO® trials. Adv 
Ther. 2021; 38: 579-593. 

20  Buhl R, Maltais F, Abrahams R, et al. Tiotropium and olodaterol fixed
‑dose combination versus mono‑components in COPD (GOLD 2-4). Eur 
Resp J. 2015; 45: 969-979. 

21  Buhl R, de la Hoz A, Xue W, et al. Efficacy of tiotropium / olodaterol 
compared with tiotropium as a first‑line maintenance treatment in patients 
with COPD who are naïve to LAMA, LABA and ICS: pooled analysis of four 
clinical trials. Adv Ther. 2020; 37: 4175-4189. 

22  Muro SYH, Kostikas K, Olsson P, et al. Indacaterol / glycopyrronium ver‑
sus tiotropium or glycopyrronium in long‑acting bronchodilator‑naïve COPD 
patients: a pooled analysis. Respirology. 2020; 25: 393-400. 

23  Maleki‑Yazdi MR, Singh D, Anzueto A, et al. Assessing short‑term de‑
terioration in maintenance‑naive patients with COPD receiving umeclidini‑
um / vilanterol and tiotropium: a pooled analysis of three randomized trials. 
Adv Ther. 2016; 33: 2188-2199. 

24  Bjermer LH, Kerwin E, Maltais F, et al. Comparative efficacy and safe‑
ty of umeclidinium/vilanterol, umeclidinium and salmeterol in symptomatic 
maintenance‑naïve and maintenance‑treated chronic obstructive pulmonary 
disease: a pre‑specified secondary analysis of the EMAX trial. Am J Respir 
Crit Care Med. 2019; 199: A3317. 

25  Greulich T, Kostikas K, Gaga M, et al., Indacaterol / glycopyrronium re‑
duces the risk of clinically important deterioration after direct switch from 
baseline therapies in patients with moderate COPD: a post hoc analysis of 
the CRYSTAL study. Int J Chronic Obstr Pulm Dis. 2018; 13: 1229-1237. 

26  Buhl R, Criee C, Kardos P, et al., Dual bronchodilation vs triple therapy 
in the “real‑life” COPD DACCORD study. Int J Chronic Obstr Pulm Dis. 2018; 
13: 2557-2568. 

27  Vogelmeier CF, Gaga M, Aalamian‑Mattheis M, et al. Efficacy and safe‑
ty of direct switch to indacaterol / glycopyrronium in patients with moder‑
ate COPD: the CRYSTAL open‑label randomized trial. Respir Res. 2017; 18: 
140. 

28  Frith PA, Ashmawi S, Krishnamurthy S, et al. Efficacy and safety of 
the direct switch to indacaterol/glycopyrronium from salmeterol / fluticasone 
in non‑frequently exacerbating COPD patients: the FLASH randomized con‑
trolled trial. Respirology. 2018; 23: 1152-1159. 

29  Avdeev S, Aisanov Z, Arkhipov V, et al. Withdrawal of inhaled cortico‑
steroids in COPD patients: rationale and algorithms. Int J Chron Obstruct Pul‑
mon Dis. 2019: 14: 1267-1280. 

30  Chalmers JD, Laska IF, Franssen FME, et al. Withdrawal of inhaled cor‑
ticosteroids in COPD: a European Respiratory Society guideline. Eur Respir 
J. 2020: 55: 2000351. 

31  Steinmetz KO, Abenhardt B, Pabst S, et al. Assessment of physical 
functioning and handling of tiotropium/olodaterol Respimat® in patients with 
COPD in a real‑world clinical setting. Int J Chron Obstruct Pulmon Dis. 2019; 
14: 1441-1453. 

32  Taube C, Bayer V, Zehendner CM, et al. Assessment of patient expe‑
riences with Respimat® in everyday clinical practice. Pulm Ther. 2020; 6: 
371-380. 

33  Davis KH, Su J, Gonzalez JM, et al. Quantifying the importance of in‑
haler attributes corresponding to items in the patient satisfaction and pref‑
erence questionnaire in patients using Combivent Respimat. Health Qual Life 
Outcomes. 2017; 15: 201. 

34  Dekhuijzen PN, Lavorini F, Usmani OS. Patients’ perspectives and pref‑
erences in the choice of inhalers: the case for Respimat® or HandiHaler®. 
Patient Prefer Adherence. 2016; 10: 1561-1572. 

35  Schurmann W, Schmidtmann S, Moroni P, et al. Respimat® Soft Mist™ 
inhaler versus hydrofluoroalkane metered dose inhaler: patient preference 
and satisfaction. Treat Respir Med. 2005; 4: 53-61. 

treated with mono- or dual ICS/LABA therapy. 
Due to the fact that the duration of COPD did 
not affect the chance of benefiting from tiotro­
pium / olodaterol, our results suggest that this 
drug combination may be used in a broad group 
of patients with COPD.
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