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Swiss Experience in Therapy With Dual Bronchodilation in
Chronic Obstructive Pulmonary Disease in Relation to
Self-Reported Physical Functionality
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Abstract

Background: Medical therapy in chronic obstructive pulmonary
disease (COPD) usually includes inhaled dual bronchodilation lead-
ing not only to an improvement in symptoms but also to an increase
in physical performance. However, it remains unknown whether re-
sponder rates to dual bronchodilation differ between the Swiss sub-
group in comparison to participants of other European countries.

Methods: The non-interventional OTIVACTO trial investigated
changes in self-reported physical functioning in COPD patients
treated with tiotropium/olodaterol 5/5 pg fixed dose combination for
6 weeks. The cut-off between responder and non-responder was de-
fined as a minimum increase of 10 points using the 10-question physi-
cal functioning questionnaire (PF-10) score. We searched for patterns
of the responder patient group and compared the results of the whole
dataset with the subgroup of Swiss participants.

Results: Compared to the total cohort (n = 7,608), the Swiss par-
ticipants (n = 94) were predominantly > 65 years of age and had sig-
nificantly more comorbidities. There were no significant differences
according to COPD stage, smoking status, exacerbation rate in the
last 12 months and modified Medical Research Council questionnaire
(mMRC) score between the total cohort and the Swiss collective.
There were no significant differences between the Swiss subgroup
and the total cohort with regard to response to the medication in the
PF-10 score. In the intragroup comparison, patients with high mMRC
score showed significantly higher values in the PF-10 in both groups.
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The number of exacerbations had no influence on the PF-10 score in
the Swiss subgroup but in the total cohort.

Conclusion: In terms of age and number of comorbidities, signifi-
cant differences were found between the overall patient population
and the Swiss participants, having no influence on the success of the
medication. The patients suffering from increased dyspnea benefited
most from tiotropium/olodaterol treatment (Clinical Trials Registry
NCT02720757).

Keywords: COPD; Physical functioning; PF-10; Tiotropium bro-
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Introduction

Chronic obstructive pulmonary disease (COPD) is a common,
complex and heterogeneous disease which is accompanied by
high morbidity and mortality [1]. In 2017, COPD rose to the
third leading cause of death worldwide. Breathlessness and
exertional limitation are cardinal manifestations of COPD [2].
Dyspnea level and impaired health status vary significantly
[3], but are discussed to be predictors of mortality [4]. Predict-
ing and/or modifying the course of the disease remain current-
ly difficult, and selection of patients with a beneficial response
to specific interventions is unsatisfactory.

Guidelines recommend inhaled long-acting muscarinic
antagonists (LAMAs) and/or long-acting P2-agonists (LA-
BAs) as an important therapy in the treatment of COPD [5].
Clinical trials showed that COPD patients medicated with
dual bronchodilator therapy (combination of both agents) had
significant improvements in exercise capacity and endurance
time compared to placebo [6, 7]. This effect is caused by a
reduction of hyperinflation and airway resistance and addition-
ally by improving of ventilatory muscle efficiency [8]. In this
context, several randomized controlled trials have confirmed
the benefits of a tiotropium/olodaterol (Tio/Olo) fixed dose
therapy on exercise capacity [7, 9].

However, non-responsiveness to pharmacologic and non-
pharmacologic treatments is a common feature in COPD pa-
tients and many suffer from refractory symptoms. Up to now,
little is known on why a subgroup of patients are not responding
to medical treatment and scarce data exist on real-life settings
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regarding the impact of medical treatment on physical function-
ing. Recently a real-world observational study was published,
showing that the treatment with tiotropium/olodaterol led to an
improvement in self-reported physical functioning using the
10-question physical functioning questionnaire (PF-10) across a
wide range of COPD severities in a large sample size [10]. This
study included mainly patients from Eastern European countries.

An evaluation of COPD treatment guidelines published in
Europe and Russia of the past 7 years showed differences in
measures used for stratification of disease severity, considera-
tion of patient phenotypes, criteria for the use of inhaled cor-
ticosteroids and recommendations for other medications (e.g.,
theophylline and mucolytics) in addition to bronchodilators [11].
Additionally, a considerable variation in medical care between
geographical regions in Europe with substantial differences in
clinical outcomes among the healthcare systems with different
guidelines and practices might influence patient management.

Data are limited on clinical outcomes in patients with
COPD receiving medical therapy in Swiss clinical practice.

Therefore, we analyzed the OTIVACTO dataset with the
aim of understanding the clinical outcomes in the subgroup of
Swiss COPD patients treated with inhaled Tio/Olo in compari-
son to the whole European OTIVACTO data.

Materials and Methods

The design of the OTIVACTO study has been described in
detail previously [10]. In summary, nine European countries
(Austria, Czech Republic, Hungary, Isracl, Romania, Russian
Federation, Slovakia, Slovenia, and Switzerland) enrolled
COPD patients consecutively over a period of 1 year and
treated them with inhaled Tio/Olo via the SPIOLTO soft-mist
inhaler device as clinically indicated and approved.

The inclusion criteria for the OTIVACTO trial were pa-
tients aged > 40 years, with a diagnosis of COPD and requir-
ing long-acting dual bronchodilation (LAMA + LABA) treat-
ment (according to physician-based indication and within the
approved tiotropium/olodaterol label). The exclusion criteria
included treatment with any LAMA/LABA combination (free-
and fixed-dose) up to 6 months prior to the study or contrain-
dications according to the approved Spiolto® label. To avoid
double-dosing of an LABA, patients who intended to continue
LABA/inhaled corticosteroid (ICS) fixed-doe combination
treatment were not included in the OTIVACTO study. Other
exclusion criteria included patients for whom further follow-
up was not possible at the enrolling site during the planned
study period of approximately 6 weeks; pregnancy and lac-
tation; patients currently listed for lung transplantation; and
those participating in any clinical trial or any other non-inter-
ventional study of a drug or device [10].

Patients were followed up for an observational period of 6
weeks on average.

Several questionnaires were used during the study; the mod-
ified Medical Research Council questionnaire (mMRC) scale
was used to assess the degree of breathlessness of the patients
before treatment at baseline (visit 1). Furthermore, exacerbation
history and post-bronchodilator forced expiratory volume in 1
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second (FEV1) values were collected in an electronic case re-
port form to automatically calculate the GOLD stage. The PF-10
consisting of 10 questions was used to evaluate physical func-
tioning at baseline (visit 1) and after 6 weeks of treatment (visit
2). The PF-10 is a subdomain of the validated 36-item Short
Form Health Survey (SF-36) quality of life questionnaire repre-
senting the extent of experienced restrictions while conducting
everyday physical activity [12]. Self-reported measures to assess
and quantify the functional status of patients as, i.e., the PF-10
questionnaire, are important tools for clinicians and investiga-
tors since quality of life limitations can be assessed by measur-
ing different types of functional activities in a real-world setting.

In order to differentiate responder from non-responder in
this cohort, a difference threshold of 10 points in the PF-10
was defined based on a distribution-based method by Cohen
[13]. The primary endpoint of the OTIVACTO study was the
occurrence of therapeutic success, defined as a 10-point in-
crease in the PF-10 score, between visit 1 (baseline) and visit 2
(approximately 6 weeks after starting treatment) [10] based on
the experience in two 1-year studies conducted in COPD pa-
tients [14]. In this analysis, we extracted the data of the Swiss
patient group and compared the results to the rest of the cohort.

The study was carried out in compliance with the proto-
col, the principles laid down in the Declaration of Helsinki,
and as close as possible to the standards of the International
Conference of Harmonization Tripartite Guideline for Good
Clinical Practice, Guidelines for Good Epidemiological Prac-
tice and Good Pharmacoepidemiology Practice. The sponsor
of the OTIVACTO® trial (Boehringer Ingelheim) is committed
to responsible sharing of clinical study reports, related clini-
cal documents, and patient-level clinical study data. Research-
ers are invited to submit inquiries via the Clinical Study Data
Request website (https://www.clinicalstudydatarequest.com).
This study was approved by the Swiss Ethics Committee
(BASEC Nr.: 2016-01156) and was registered at the Clinical
Trials Registry (NCT02720757).

Statistical analysis

A change of 10 in the PF-10 score between visits was consid-
ered as a therapy success and was used to differentiate between
responders and non-responders. The correlation between the
change in PF-10 and certain baseline characteristics were ana-
lyzed by means of Pearson correlation coefficients.

To compare patient subgroups, P values for continu-
ous variables were calculated using Wilcoxon rank sum test
(Mann-Whitney U test). Categorical variables were compared
by y2 test. If ¥2 test was not valid, the comparison was done us-
ing Fisher’s exact test. A P < 0.05 was considered significant.
All analyses are exploratory and P values are descriptive. All
calculations were performed using the statistical analysis sys-
tem SAS version 9.4.

Results

The total cohort consisted of 7,608 participants, of whom 94
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were from Switzerland, and 7,514 were from eastern Euro-
pean countries. The baseline characteristics are listed in Table
1. The Swiss participants were significantly older, consisted
of more female patients, had significantly more comorbidities
and had lower COPD stages as compared to the total cohort.
Regarding the other demographical data, the Swiss subgroup
of patients did not differ from the total cohort.

Overall, 110 drug-related adverse events were reported for
the treated set population [10] with no significant differences
between the Swiss and the other European countries.

There was no significant difference in the response to the
fixed combination Tio/Olo between the participants of both
groups (Switzerland 63% versus other countries 67%). Re-
garding the age groups, the responder and non-responder rate
in the Swiss group > 65 years was significant higher than in
other countries (75% vs. 54%; P = 0.0197) for the responder
group and 77% vs. 54% (P = 0.0069) for the non-responder
group.

According to the COPD stages, no significant differences
were found regarding the non-responder and responder rate
between the Swiss group and other countries.

Also in the subgroup analyses with regard to age, num-
ber of comorbidities, dyspnea symptoms measured in mMRC,
COPD stages and smoker status, there were no significant
differences between the Swiss group and the other countries.
These results are shown in Table 2.

Figures 1 and 2 show the positive correlation between the
mMRC score and subjective response to the medication for
both groups. The more dyspnea complaints, the higher the sub-
jective improvement following implementation of Tio/Olo.

There was no correlation found between the self-reported
exacerbation frequency and response to the medication shown
in Figure 3 for the Swiss cohort but for the other countries
(Fig. 4).

A significant positive correlation was found between the
score in the mMRC questionnaire and the changes in the PF-
10 for both groups. This was also true for the exacerbation rate
and the PF-10 for the European countries group but not for the
Switzerland group.

Tables 3 and 4 provide the Pearson (partial) correlation
analysis for Switzerland and the other countries showing no
influence of the age differences and the comorbidities on the
results in the PF-10 and mMRC score.

Discussion

This analysis shows that despite country-specific differences
in the health care systems in the participating countries, espe-
cially in Switzerland, the results on the response to the fixed
combination Tio/Olo in COPD were similar to findings from
the overall cohort. A comparison of research results between
various health services, socio-economic and cultural contexts
is worthwhile because the conditions and circumstances under
which research have been conducted are quite different. For
example, weight loss in COPD appears to affect many patients
(from 25% to 35% in several series), at least in Europe and
North America. However, the situation is thought to be differ-
ent in the Mediterranean area [15]. The implications of these
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diversities for the therapeutic approach remain unclear. How-
ever, in this analysis, we could not find any major differences
between the results from Switzerland and those from a number
of eastern European countries. The results were comparable
throughout. Interestingly, Swiss participants were on average
older and showed significantly more comorbidities. This might
be explained by overall higher life expectancy in Switzerland,
shifting the age groups or later onset of smoking as potential
reasons for this observation.

Despite the aforementioned differences in baseline char-
acteristics, there were no significant differences in the sub-
group analyses. The relationship between responder and non-
responder was almost identical in all groups. Smoking status,
age and the presence of cardiac comorbidities did not have an
impact on therapeutic success, confirming that bronchodilators
are effective treatments irrespective of patient baseline charac-
teristics. Recent findings indicate that effective bronchodila-
tion in COPD patients can improve cardiac function mainly
by reducing hyperinflation, independently supporting an early
start of optimal bronchodilation in COPD [16]. Nevertheless,
physical comorbidities such as obesity, musculoskeletal and
neurological conditions in people with COPD reduce physi-
cal activity. Physical activity is an important determinant of
morbidity and mortality in people with COPD. Significantly
less time is spent performing light and moderate intensity
physical activity and more time is spent engaged in sedentary
behavior compared with people with COPD without physical
comorbidities and healthy people. Low levels of self-reported
physical activity are related to an increase in hospitalizations
and a higher risk of death. Reduced physical activity has also
been associated with greater disease severity in COPD, higher
levels of dyspnea, lower exercise capacity and poorer health-
related quality of life.

Previous studies indicate that the occurrence of exacer-
bations varies widely, and that FEV1 by itself is not suffi-
cient to predict exacerbations in COPD [17]. In this context,
it is known that symptoms in COPD may have a greater im-
pact on patients’ functional performance than lung function
documented by the stronger correlation between functional
performance inventory short form (FPI-SF) and COPD as-
sessment test (CAT) scores compared to FPI-SF and FEV1
% predicted [18]. It has also been shown that there is an
association between symptoms and a patient’s physical ac-
tivity level and therefore improving 24-h symptoms should
be an important consideration in the management of COPD
[19]. In the present study, no significant differences were
found between the different stages of COPD in terms of re-
sponse to the medication. The relationship between respond-
er and non-responder was identical in all stages, confirming
that FEV1 is an unreliable parameter in terms of medication
response.

In their latest guidelines, the American Respiratory Soci-
ety (ATS) recommends LABA/LAMA combination therapy
in patients with COPD who complain of dyspnea or exercise
intolerance [20]. In consequence, pharmacological therapy in
COPD might reduce total time spent in sedentary behavior due
to variety of mechanisms, such as improvements in breath-
lessness, static and dynamic hyperinflation, breathing effort,
cardiovascular function, and/or exercise capacity. The current
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Table 1. Demographic Data and Baseline Characteristics

Demographic data and base-

line characteristics Switzerland, N (%) Other countries, N (%) Total, N (%) P-value
Number of patients 94 (100.00) 7,514 (100.00) 7,608 (100.00)
Age at registration (years) <0.0001
N 94 7,514 7,608
Mean 69.91 65.30 65.36
SD 10.07 9.33 9.35
Min 44.00 40.00 40.00
Median 71.00 66.00 66.00
Max 92.00 95.00 95.00
Nmiss 0 0 0
Age at registration (categorical) <0.0001
< 65 years 23 (24.47) 3,426 (45.59) 3,449 (45.33)
> 65 years 71 (75.53) 4,088 (54.41) 4,159 (54.67)
Gender 0.03
Male 54 (57.45) 5,121 (68.15) 5,175 (68.02)
Female 40 (42.55) 2,393 (31.85) 2,433 (31.98)
Duration between initial diagnosis of 0.03
COPD and baseline visit (years)
N 94 7,514 7,608
Mean 5.63 4.91 4.92
SD 5.41 5.87 5.86
Min 0.00 0.00 0.00
Median 4.00 3.00 3.00
Max 26.00 72.00 72.00
Nmiss 0 0 0
COPD degree of severity (spirometric) 0.00
1 5(5.32) 152 (2.02) 157 (2.06)
2 57 (60.64) 3,420 (45.52) 3,477 (45.70)
3 29 (30.85) 3,100 (41.26) 3,129 (41.13)
4 2 (2.13) 752 (10.01) 754 (9.91)
No previous findings 1 (1.06) 90 (1.20) 91 (1.20)
mMRC questionnaire 0.41
Grade 0 5(5.32) 246 (3.27) 251 (3.30)
Grade 1 23 (24.47) 1,762 (23.45) 1,785 (23.46)
Grade 2 43 (45.74) 3,167 (42.15) 3,210 (42.19)
Grade 3 21 (22.34) 1,903 (25.33) 1,924 (25.29)
Grade 4 2(2.13) 436 (5.80) 438 (5.76)
GOLD Group 0.91
A 20 (21.28) 1,479 (19.68) 1,499 (19.70)
B 39 (41.49) 3,214 (42.77) 3,253 (42.76)
C 8(8.51) 529 (7.04) 537 (7.06)
D 27 (28.72) 2,292 (30.50) 2,319 (30.48)
Patients with concomitant diseases <0.0001
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Table 1. Demographic Data and Baseline Characteristics (continued)

Demographic data and base-

line characteristics Switzerland, N (%) Other countries, N (%) Total, N (%) P-value
No 4 (4.26) 2,126 (28.29) 2,130 (28.00)
Yes 90 (95.74) 5,388 (71.71) 5,478 (72.00)
Patients with concomitant medication <0.0001
(except respiratory therapeutics)
No 16 (17.02) 3,008 (40.03) 3,024 (39.75)
Yes 78 (82.98) 4,506 (59.97) 4,584 (60.25)
Smoking status 0.60
Smoker 37 (39.36) 3,025 (40.26) 3,062 (40.25)
Ex-smoker 47 (50.00) 3,454 (45.97) 3,501 (46.02)
Non-smoker 10 (10.64) 1,035 (13.77) 1,045 (13.74)
Pack-years 0.01
N 84 6479 6563
Mean 37.93 35.37 3541
SD 14.19 20.03 19.97
Min 5.00 0.00 0.00
Median 40.00 32.00 32.00
Max 70.00 292.00 292.00
Nmiss 10 1,035 1,045
Patients with exacerbations in the 0.83
last 12 months prior to study
Yes 60 (63.83) 4,874 (64.87) 4,934 (64.85)
No 34 (36.17) 2,640 (35.13) 2,674 (35.15)
Number of exacerbations in the 0.55
last 12 months prior to study
N 94 7,514 7,608
Mean 1.17 1.08 1.08
SD 1.18 1.10 1.10
Min 0.00 0.00 0.00
Median 1.00 1.00 1.00
Max 5.00 12.00 12.00
Nmiss 0 0 0

COPD: chronic obstructive pulmonary disease; SD: standard deviation; mMRC: modified Medical Research Council questionnaire; Nmiss: number

missings.

data confirm this strategy using Tio/Olo as an LAMA/LABA
combination in a large proportion to improve their ability to
carry out daily activities resulted in high patient satisfaction
with the treatment. However, in this context, it is important
to keep in mind that subjective physical activity is limited in
correlation with measured physical activity. Though subjective
methods are particularly suitable for large population surveys,
they are susceptible to recall bias [21]. However, LAMA/
LABA fixed-dose combination in COPD improves lung func-
tion and measures of disease worsening, if compared to mono-
bronchodilation or LABA/ICS therapy [22-24].

In this analysis, we observed a positive correlation for
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symptomatic patients, as shown in the mMRC score. As al-
ready shown in other studies with different therapeutic inter-
ventions, the patients with most symptoms are those who also
benefit most from a medical treatment [25]. In our analysis,
those with a high mMRC score are most likely to benefit from
the pharmacological intervention. The mMRC grade > 2 can
predict a low physical activity level. Therefore, assessment of
breathlessness by the mMRC questionnaire as already recom-
mended by the ATS would be useful to stratify the risks of re-
duced physical activity in COPD and may have an influence on
deciding the pharmacotherapy strategy [26]. Surprisingly we
found no correlation between self-reported exacerbation and
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Figure 1. Pearson correlation analysis of change in PF-10 and mMRC in Switzerland. PF-10: 10-question physical functioning
questionnaire; mMRC: modified Medical Research Council questionnaire.
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Figure 2. Pearson correlation analysis of change in PF-10 and exacerbations in the last 12 months in Switzerland. PF-10:
10-question physical functioning questionnaire.
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Figure 4. Pearson correlation analysis of change in PF-10 and exacerbations in the last 12 months in other countries. PF-10:

Exacerbations in the last 12 month

10-question physical functioning questionnaire.
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Table 3. Pearson (Partial) Correlation Analysis in Switzerland (N = 94)

Changes in PF-10 score mMRC Number of exacerbations
Nothing
Correlation coefficient 0.33 0.0945
P-value 0.00 0.3649
Age (<65 vs. > 65)
Correlation coefficient 0.35 0.0948
P-value 0.00 0.3660
Concomitant disease (yes vs. no)
Correlation coefficient 0.33 0.0931
P-value 0.00 0.3748
Age (< 65 vs. > 65) and concomitant disease (yes vs. no)
Correlation coefficient 0.35 0.0937
P-value 0.00 0.3744

PF-10: 10-question physical functioning questionnaire; mMMRC: modified Medical Research Council questionnaire.

enhancement in the PF-10 score in the Swiss group. Regard-
ing the total cohort, therapeutic success was found in 64.3%
(95% confidence interval (CI) 63.0-65.6%) of patients with
infrequent (< 1) and 76.1% (95% CI 74.3-77.9%) of patients
with frequent (> 2) exacerbations (P <0.0001) [10], which was
also confirmed by other studies showing that dual bronchodi-
lation has an influence on COPD exacerbations [27, 28]. We
suspect a selection bias regarding this result. While in Switzer-
land mainly clinics recruited the participants, in Eastern Eu-
rope mainly GPs and resident pneumologists included patients
in the trial. This assumption is confirmed by the fact that the
Swiss participants showed significant more comorbidities and
were therefore more impaired leading to less perception of im-
provements.

There are some limitations to be discussed. First, the main
limitation of this analysis is that this study was designed with-
out having a comparison group to detect treatment efficacy

in COPD as the primary effectiveness outcome in the overall
population. However, this is a fundamental problem of non-
interventional studies. Nevertheless, the results of our study
seem to confirm the results of other studies and probably go
beyond a simple placebo effect [29, 30]. We also conducted
this analysis to show that the results of the overall cohort are
also transferable to the Swiss population. Second, the group of
Swiss participants is relatively small and was included in the
study by clinicians. However, we consider the findings suf-
ficiently valid with the exception of the correlation between
exacerbation frequency and success regarding the PF-10 score
as already described. Third, although an actual measurement
of physical activity would have been more meaningful for
the participants, questionnaires like the PF-10 provide good
correlations to actual physical activity in large populations. It
should be noted that the subjective data in PF-10 correlated
well with the physical activity, at least in comparative studies

Table 4. Pearson (Partial) Correlation Analysis in Other Countries (N = 7,514)

Changes in PF-10 score mMRC Number of exacerbations
Nothing
Correlation coefficient 0.31 0.1181
P-value <0.00 <0.0001
Age (< 65 vs. > 65)
Correlation coefficient 0.32 0.1183
P-value <0.00 <0.0001
Concomitant disease (yes vs. no)
Correlation coefficient 0.32 0.1193
P-value <0.00 <0.0001
Age (< 65 vs. > 65) and concomitant disease (yes vs. no)
Correlation coefficient 0.32 0.1197
P-value <0.00 <0.0001

PF-10: 10-question physical functioning questionnaire; mMRC: modified Medical Research Council questionnaire.
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in different patient groups [31, 32]. Fourth, the study was car-
ried out in a short period of time, so longer lasting therapeutic
effects could not be assessed.

The strength of this study is the large representative sam-
ple size. Furthermore, this study was carried out in a real-
world primary care setting and represented a wide spectrum of
COPD severities, background treatments, and comorbidities,
thus providing valuable data and insights reflecting clinical
practice in European countries, including Switzerland.

Conclusion

This analysis suggests that the treatment with fixed bronchodi-
lation was able to enhance the physical functioning in COPD
patients in their daily lives, and importantly, there was no dif-
ference between the Swiss and the total cohort. Maintenance
treatment in COPD patients with tiotropium/olodaterol helped
patients to remain active especially for those with more dysp-
nea symptoms.
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