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ABSTRACT

Introduction: Chronic obstructive pulmonary
disease (COPD) is a progressive disease requiring
maintenance therapy. According to the Global
Initiative for Chronic Obstructive Lung Disease
(GOLD) strategy report, bronchodilation with
long-acting muscarinic antagonists (LAMAs)
and long-acting b2-agonists (LABAs), adminis-
tered via inhalers, is currently the mainstay of
COPD treatment. Combined LAMA/LABA ther-
apies have been shown to improve patient
health status, lung function and breathlessness.
Here, we wanted to report patient satisfaction
with the Respimat� Soft MistTM inhaler (SMI).

Methods: This was a pooled analysis of SPIRIT�

(NCT02675517) and OTIVACTO�

(NCT02719639), two open-label, single-arm,
non-interventional studies of physical function
in patients with COPD. Patients were treated
with tiotropium/olodaterol 5/5 lg for approxi-
mately 6 weeks via the SMI. SPIRIT was con-
ducted in Germany; OTIVACTO was conducted
in nine European countries. The primary end-
points have been reported previously. Here, we
assess patient satisfaction with inhalation and
handling, and patient adherence to treatment
with the tiotropium/olodaterol SMI in patients
with COPD. These were assessed through self-
reported questionnaires and physician general
assessments.
Results: Baseline data were collected from 9180
patients from the SPIRIT and OTIVACTO stud-
ies. The majority of patients were GOLD group
A (25.59%) or B (46.12%). After 6 weeks of
treatment with tiotropium/olodaterol, 85.78%
of patients were ‘satisfied’ or ‘very satisfied’ with
inhaling from the device, and 84.33% of
patients were ‘satisfied’ or ‘very satisfied’ with
the handling of the inhaler. Treating physicians
reported patient adherence as ‘high’ during the
study, with 98.57% of patients regularly using
the tiotropium/olodaterol SMI. Furthermore,
95.45% of patients expressed a willingness to
continue using the tiotropium/olodaterol SMI
at the end of the observation period.
Conclusion: In this study, over 9000 patients
reported satisfaction with respect to inhalation
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and handling of the Respimat SMI, and patient
adherence was high.
Trial registration: ClinicalTrials.gov:
NCT02675517 (SPIRIT) and NCT02719639
(OTIVACTO).

PLAIN LANGUAGE SUMMARY

Inhalation devices are the main method of
delivering treatments to patients with chronic
obstructive pulmonary disease (COPD). How-
ever, there are many devices available, which
can lead to confusion and poor inhaler tech-
nique. To help doctors decide which device to
give to their patients, they consider whether the
patient would be happy with the device and
whether they can use it correctly. This study
pooled data from two large real-life studies to
assess patient satisfaction with the Respimat�

Soft MistTM inhaler. Patients assessed their sat-
isfaction and willingness to continue using the
device at the end of the study period.

The pooled data included over 9000 patients
on a range of baseline therapies. After 6 weeks of
using the trial device, over 85% of patients were
satisfied or very satisfied with inhaling from the
device, and over 84% were satisfied with the
handling of the device. Physicians reported that
nearly 99% of patients regularly used their
device. Also, over 95% of the patient population
reported that they continued using the inhaler
at the end of the study.

Overall, these results support the view that
many patients with COPD across a wide range
of severities and baseline characteristics
demonstrated satisfaction with the Respimat�

Soft MistTM inhaler to control their disease.

Keywords: Bronchodilator; COPD; Inhaler;
Non-interventional studies; Observational
patient satisfaction; OTIVACTO; Soft Mist;
SPIRIT

Key Summary Points

Why carry out this study?

Due to the number of different inhalers
available to patients with COPD, this can
lead to confusion and incorrect device
use, which can affect patient adherence to
therapy.

What was learned from this study?

This pooled analysis, which focused
specifically on patients from the SPIRIT
and OTIVACTO studies, showed high
satisfaction with the Respimat� Soft
MistTM inhaler (SMI).

In the pooled population, and in the
individual studies, a high proportion of
patients were satisfied with inhalation and
handling of the device.

Patient adherence and post-study use was
high in the pooled cohort, with 95.45%
continuing to use the SMI after the study
concluded.

INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
is a progressive disease requiring maintenance
treatment for symptom relief [1, 2]. Bron-
chodilation with long-acting muscarinic antag-
onists (LAMAs) and long-acting b2-agonists
(LABAs), administered via inhalers, is currently
the mainstay of COPD treatment [2–4]. Due to
the number of different inhalers available to
patients with COPD, this can lead to confusion
and incorrect device use [2, 5, 6]. Unfortunately,
in COPD, inhaler technique and patient adher-
ence remain suboptimal, with 40–60% of
patients failing to comply with their prescribed
therapy [5, 7].
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To obtain pharmacotherapy success, patient
adherence is important; this can depend on a
patient’s experience with their inhaler [5, 6, 8],
as well as their coordination and inhalation
capacity [4, 9]. The Respimat� Soft MistTM

inhaler (SMI) is a suitable device for a wide
range of patients [10–12], even for patients with
low inspiratory flow [4], as dose delivery is
independent of inspiratory capacity [11, 13].

Tiotropium, a once-daily LAMA, and olo-
daterol, a once-daily LABA, have been shown to
provide long-term improvements in lung func-
tion, quality of life and exercise capacity
[14, 15]; these can be combined as a dual ther-
apy (tiotropium/olodaterol), delivered via an
SMI [16, 17]. Dual bronchodilator therapy is
recommended in the Global Initiative for
Chronic Obstructive Lung Disease (GOLD)
strategy report as initial therapy for highly
symptomatic patients with a history of exacer-
bations (C 2 moderate exacerbations
or C 1 leading to hospitalisation), or in patients
who experience dyspnoea or exacerbations (and
have a low eosinophil count) whilst on
monotherapy [2]. In the American Thoracic
Society (ATS) clinical practice guidelines, dual
therapy is recommended over monotherapy for
patients with dyspnoea or exercise intolerance
[18]; and the National Institute of Health and
Care Excellence recommends LAMA/LABA for
patients without indication of asthmatic fea-
tures, or features suggesting steroid responsive-
ness, who remain breathless or have
exacerbations despite optimised non-pharma-
cological management and use of short-acting
bronchodilators [19].

This analysis pooled data from two sister
non-interventional studies: SPIRIT�

(NCT02675517) and OTIVACTO�

(NCT02719639) [20, 21]. The aim of the analysis
was to assess self-reported patient satisfaction
regarding inhalation and handling, as well as
treatment adherence, using the tiotropium/
olodaterol SMI in patients with COPD.

METHODS

Study Design

The clinical studies SPIRIT and OTIVACTO, and
description of their inclusion and exclusion
criteria, have been published previously
[20, 21]. In each study, patients received tio-
tropium/olodaterol via an SMI over a 6-week
period. SPIRIT involved 258 sites in Germany;
OTIVACTO enrolled patients across nine Euro-
pean countries [20, 21]. Patients were trained on
how to use the inhaler by their treating physi-
cian at study entry. To be consistent with real-
life conditions, physicians were not restricted
regarding their method of patient instruction.
Additionally, there were no prespecified or
predefined instruction methods. This post hoc
analysis pooled data from these two large,
European, non-interventional, prospective
studies that had similar study designs.

Study Assessments

Here, we report data on patient satisfaction and
adherence from the SPIRIT and OTIVACTO
studies. Baseline data were collected at visit 1
(prior to inhaler treatment). Patient satisfaction
regarding inhalation and handling of the inha-
ler device was assessed at the end of the study
(visit 2), approximately 6 weeks after visit 1, via
a seven-point patient satisfaction questionnaire
(ranging from ‘very satisfied’ to ‘very dissatis-
fied’). Using a yes/no questionnaire, patients
self-reported their regular inhaler use and will-
ingness to continue inhaler use after the end of
the observation period; these were used by
treating physicians to assess patient adherence.

Subgroup Analysis

Patients in the pooled population were stratified
by their GOLD group (A–D) according to GOLD
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2017 guidelines [22]. Additionally, for the
individual SPIRIT and OTIVACTO studies, data
were analysed by GOLD stage (1–4) and by
comparing maintenance-naı̈ve patients (those
not receiving LAMA, LABA or inhaled corticos-
teroids at baseline) with pretreated patients
(those receiving maintenance therapy at base-
line). All statistical analyses in this study were
descriptive.

Compliance with Ethics Guidelines

Both SPIRIT and OTIVACTO were performed in
accordance with the Declaration of Helsinki,
International Conference on Harmonisation
Harmonised Tripartite Guideline for Good
Clinical Practice and local regulations. The
protocols were approved by the authorities and
the ethics committees of the respective institu-
tions. Signed informed consent was obtained
from all patients.

RESULTS

Baseline data were collected from 9180 patients
from SPIRIT (n = 1737) and OTIVACTO
(n = 7443) (Table 1). Most patients were classi-
fied as GOLD group B (46.12%), A (25.59%) or D
(21.56%). Fewer patients were classed as GOLD
group C (6.72%). At baseline, the most common
treatment used by the study groups was LAMAs
(26.96%), followed by LABAs (14.44%). A sub-
stantial group were receiving no maintenance
therapy at baseline (34.52%).

PATIENT SATISFACTION AT WEEK 6

Inhalation Satisfaction

Overall, 85.78% of the pooled population were
‘satisfied’ or ‘very satisfied’ with inhaling tio-
tropium/olodaterol via the SMI, with 42.04%
being very satisfied. Similar trends of inhalation
satisfaction were identified among the different
GOLD groups (Fig. 1a).

In SPIRIT and OTIVACTO, findings were
consistent across GOLD 1–4 patients, with most
patients ‘satisfied’ or ‘very satisfied’ with

inhalation (SPIRIT: GOLD 1: 87.13%, GOLD 2:
88.41%, GOLD 3: 88.59%, GOLD 4: 81.01%;
OTIVACTO: GOLD 1: 87.61%, GOLD 2: 86.97%,
GOLD 3: 84.49%, GOLD 4: 80.51%). Similar
results with regard to being ‘satisfied’ or ‘very
satisfied’ with inhalation were seen in mainte-
nance-naı̈ve (SPIRIT: 87.58%; OTIVACTO:
85.58%) and pretreated patients (SPIRIT:
87.30%; OTIVACTO: 84.84%).

Handling Satisfaction

At visit 2, 84.33% of the pooled population were
‘satisfied’ or ‘very satisfied’ with the handling of
the tiotropium/olodaterol SMI; 41.02% were
‘very satisfied’. Similar trends in handling sat-
isfaction were shown across GOLD groups A–D
in the pooled population (Fig. 1b).

In SPIRIT and OTIVACTO, most GOLD 1–4
patients were ‘satisfied’ or ‘very satisfied’ with
device handling (SPIRIT: GOLD 1: 86.14%,
GOLD 2: 86.44%, GOLD 3: 84.41%, GOLD 4:
79.11%; OTIVACTO: GOLD 1: 90.26%, GOLD 2:
85.43%, GOLD 3: 83.13%, GOLD 4: 80.51%).
Similar results (‘satisfied’ or ‘very satisfied’) with
regard to device handling were seen in mainte-
nance-naı̈ve (SPIRIT: 84.94%; OTIVACTO:
84.14%) and pretreated patients
(SPIRIT: 85.94%; OTIVACTO: 84.19%).

Patient Adherence and Post-study
Continuation

Following self-reporting by the patients, physi-
cian-reported patient adherence was high with
dual bronchodilation, with 98.57% of patients
regularly using their tiotropium/olodaterol SMI
(Fig. 2a).

At the end of the observation period, 95.45%
of patients in the pooled cohort reported con-
tinued use of their tiotropium/olodaterol SMI
(Fig. 2b).

DISCUSSION

This post hoc analysis of the SPIRIT and OTI-
VACTO studies [20, 21] included over 9000
patients with COPD. Following 6 weeks of
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Table 1 Patient demographics

OTIVACTO�

(n = 7443)
SPIRIT�

(n = 1737)a
Pooled
(n = 9180)

Mean age at registration, years (SD) 65.07 (9.33) 66.51 (10.30) 65.34 (9.54)

Time between initial diagnosis and baseline visit, years

(SD)

4.77 (5.76) 5.23 (5.90) 4.86 (5.79)

Male, n (%) 5094 (68.44) 990 (56.99) 6084 (66.27)

Smoker, n (%) 3080 (41.38) 695 (40.01) 3775 (41.12)

Ex-smoker 3325 (44.67) 691 (39.78) 4016 (43.75)

Non-smoker 1038 (13.95) 350 (20.15) 1388 (15.12)

Gold group, n (%)

A 1625 (21.83) 724 (41.68) 2349 (25.59)

B 3639 (48.89) 595 (34.25) 4234 (46.12)

C 376 (5.05) 241 (13.87) 617 (6.72)

D 1803 (24.22) 176 (10.13) 1979 (21.56)

Baseline pulmonary therapy, n (%)b,c

Short-acting b2-agonist 1056 (14.19) 318 (18.31) 1374 (14.97)

Long-acting b2-agonist 1100 (14.78) 226 (13.01) 1326 (14.44)

Short-acting anticholinergic 513 (6.89) 20 (1.15) 533 (5.81)

Long-acting anticholinergic 1999 (26.86) 476 (27.40) 2475 (26.96)

Long-acting anticholinergic ? long-acting b2-

agonist

50 (0.67) 42 (2.42) 92 (1.00)

Short-acting anticholinergic ? short-acting b2-

agonist

1071 (14.39) 79 (4.55) 1150 (12.53)

Long-acting b2-agonist ? inhaled corticosteroid 859 (11.54) 156 (8.98) 1015 (11.06)

Inhaled corticosteroids 326 (4.38) 93 (5.35) 419 (4.56)

Systemic corticosteroids 45 (0.60) 23 (1.32) 68 (0.74)

Theophylline 719 (9.66) 13 (0.75) 732 (7.97)

Roflumilast 36 (0.48) 20 (1.15) 56 (0.61)

Other 192 (2.58) 14 (0.81) 206 (2.24)

Patients were classified based on exacerbations and symptoms as outlined in GOLD 2017 [19]
GOLD, Global Initiative for Chronic Obstructive Lung Disease; SD, standard deviation
a One patient’s smoking status was missing from this group
b Some patients were included in multiple groups
c Some patient data were missing
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treatment, most patients were ‘satisfied’ or ‘very
satisfied’ with inhalation and handling of the
SMI; physician-reported patient adherence was
also high. The reported findings were consistent
between the different GOLD groups, suggesting
that the SMI is well perceived by patients across
a range of severities. Furthermore, most patients
in our study continued to use the SMI after the
study concluded.

Higher patient satisfaction and correct use of
their COPD drug-delivery inhaler are important
factors in treatment adherence and significant
predictors of more favourable clinical outcomes
[5, 11, 23]. Khurana et al. suggested that the
ability to handle and use the device is one of the
three main characteristics that determine drug
deposition into the lungs, alongside technical
characteristics of the device and the drug for-
mulation [24]. Ineffective inhaler technique,
potentially due to poor training when

prescribed [25], can influence patient adherence
and the perception of device performance,
often based on the patient’s beliefs about
inhaler medication [26].

Patient satisfaction survey data in COPD
suggest that patients who are satisfied with their
inhalers show increased adherence to therapy
[27, 28]. Using the Patient Satisfaction and
Preference Questionnaire scale of satisfaction
(ranging from 1 to 7), Miravitlles et al. found
that patients rated the Respimat and Breezhaler
as 6.0 and 5.9 respectively, indicating satisfac-
tion with these inhalers [27].

This post hoc study has a number of poten-
tial limitations. Here, we did not objectively
assess error rates when using the inhalers,
which would require a validated metric and
definition of critical errors to assess incorrect
use [6]. Indeed, assessing critical errors can be
flawed and sometimes misleading: one study

Fig. 1 a Patient overall satisfaction with inhalation from
the Respimat device after week 6. b Patient overall
satisfaction with handling of the Respimat device after
week 6. ‘Not applicable’ applies to a small percentage of
the total population (n = 4 [0.04%]) who did not

complete the questionnaire. GOLD, Global Initiative for
Chronic Obstructive Lung Disease
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that specifically looked at the tiotropium/olo-
daterol SMI included errors that are not appli-
cable to the device [29]. A further limitation
may be that patients were assessed in our anal-
ysis over a relatively short time period using
subjective, self-reported metrics. We did not
formally monitor adherence by dose-counting
and relied on patient reporting of adherence.
This is partially because the dose indicator on
the Respimat disposable device provides an
approximate guide for how much medication is
left in the device, not a dose-by-dose count.
Additionally, these data suggest high satisfac-
tion with the reusable Respimat; however, as
these non-interventional trials did not include a
comparator/control group, we are unable to
report relative satisfaction versus other inhalers,
limiting our conclusions. Finally, data on pre-
vious devices were not collected in the SPIRIT

and OTIVACTO studies; as such, we are unable
to assess patient satisfaction by prior device use.

Nevertheless, the current analysis included a
large patient population across different GOLD
groups and on different baseline therapies. The
non-interventional studies included in this
analysis may also provide insight that is closer
to the real-world environment than stricter
randomised trials.

Both the SPIRIT and OTIVACTO trials used
the disposable Respimat device, but following
patient feedback, an improved tiotropium/olo-
daterol SMI has since been developed [11, 30].
This reusable device allows patients to replace
used cartridges with new cartridges for 3–-
6 months, reducing the overall carbon footprint
[31]. A market research analysis including
100 patients in Germany (50 currently using
dry-powder inhalers and 50 currently using the

Fig. 2 a Regular use of Respimat during treatment. b Patients reporting continued use of Respimat after end of observation.
GOLD, Global Initiative for Chronic Obstructive Lung Disease
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disposable SMI) asked patients to rate the reu-
sable SMI using the Patient Satisfaction and
Preference Questionnaire [32]. After demon-
stration of the new device, 85% of patients
reported they were ‘satisfied’ or ‘very satisfied’
with it, supporting our and others’ findings of
high patient satisfaction with SMIs [12, 33].

CONCLUSIONS

In this study, over 9000 patients ([95% of
assessed patients) across different GOLD groups
reported high satisfaction with respect to
inhalation and handling of the Respimat SMI.
Treating physicians also reported patient
adherence and post-study continuation as high,
with patients regularly using their Respimat SMI
to control their disease after the end of the
observation period.
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