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Background: The Global Initiative for Chronic Obstructive Lung Disease 2020 report recom-
mends that patients with chronic obstructive pulmonary disease (COPD) suffering from persistent 
dyspnea, despite long-acting β2-agonist (LABA)/inhaled corticosteroid (ICS) maintenance ther-
apy, are switched to either a long-acting muscarinic antagonist (LAMA)/LABA combination 
regimen or LAMA/LABA/ICS triple therapy. However, to date, no studies have investigated the 
direct switch from LABA/ICS to LAMA/LABA therapy—instead of switching to triple therapy— 
in a prospective, real-world, non-interventional setting.
Methods: EVELUT® (NCT03954132) is an ongoing, prospective, open-label, multicenter, 
non-interventional study comparing the once-daily fixed-dose combination of tiotropium and 
olodaterol (tio/olo) versus any triple therapy (LAMA/LABA/ICS) in patients with COPD 
who are symptomatic despite LABA/ICS maintenance therapy. Patients with acute or 
frequent COPD exacerbations are excluded from the study. Participants will receive 
LABA/ICS maintenance treatment until Visit 1, followed by switching of treatment to tio/ 
olo or LAMA/LABA/ICS. The primary endpoints are changes in modified Medical Research 
Council (mMRC) and COPD Assessment Test (CAT®) scores after approximately 12 weeks 
of treatment. Secondary endpoints are change in the patients’ general condition according to 
the Physician’s Global Evaluation score, the proportion of responders with a change in 
mMRC score of ≥1 and in CAT® score of ≥2, and patient satisfaction with the inhaler and 
therapy. The study is expected to enroll approximately 900 patients.
Conclusion: EVELUT results are expected to add to the current real-world evidence 
informing therapeutic decisions for COPD in everyday clinical practice.
Trial Registration: The European Union electronic Register of Post-authorisation Studies 
(EU PAS Register): EUPAS29784; the Federal Institute for Drugs and Medical Devices 
(BfArM): NIS Study No 7305; Clinicaltrials.gov: NCT03954132.
Keywords: COPD, tiotropium/olodaterol, Spiolto® Respimat®, triple therapy, LAMA/ 
LABA/ICS

Plain Language Summary
Patients with chronic obstructive pulmonary disease (COPD) are often treated with a 
combination of medications, including a long-acting β2-agonist (LABA) and inhaled corti-
costeroid (ICS) dual combination, to help improve their symptoms. However, some of the 
patients on LABA/ICS dual combination therapy continue to suffer from shortness of breath. 
In cases like these, the recommendation is for patients to switch their treatment to either a 
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long-acting muscarinic antagonist (LAMA)/LABA dual combi-
nation therapy or LAMA/LABA/ICS triple combination therapy. 
Although all of these combinations have been previously studied 
in clinical trials, questions still remain regarding the best way to 
manage patients in the real-world everyday clinical setting. Most 
importantly, should symptomatic patients switch from LABA/ 
ICS to LAMA/LABA, or is it better to escalate to the LAMA/ 
LABA/ICS triple therapy? The EVELUT® study was designed to 
help inform these everyday clinical decisions. The study aims to 
include 900 patients on LABA/ICS to investigate the effect of 
switching to LAMA/LABA compared with LAMA/LABA/ICS 
on shortness of breath, the impact of COPD on patients’ lives, the 
patients’ general condition, and their satisfaction with the inhaler 
and therapy. In this paper, the study design, rationale and meth-
ods of the EVELUT study are described. 

Introduction
The Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) defines chronic obstructive pulmonary 
disease (COPD) as a common, preventable and treatable 
disease characterized by persistent respiratory symptoms 
and airflow limitation.1 In 2010, COPD was the fourth- 
leading cause of death worldwide; however, the disease 
burden is expected to rise, with COPD becoming the third- 
leading cause of death by 2020.1 In Germany, the preva-
lence of COPD in people over the age of 40 years is 
13.3%, increasing to 40.4% in men over the age of 70 
years.2 The most common respiratory symptoms of COPD 
include dyspnea, cough and/or sputum production. In addi-
tion, patients with COPD may experience periods of acute 
worsening of respiratory symptoms, known as 
exacerbations.1

The aims of COPD management are to reduce symptoms 
and the frequency and severity of exacerbations, as well as to 
improve health status and exercise tolerance.1,3 Long-acting 
β2-agonist (LABA)/inhaled corticosteroid (ICS) fixed-dose 
combinations are a commonly prescribed therapy for patients 
with COPD. However, based on the GOLD 2020 recommen-
dations, ICS should only be considered as initial pharma-
cotherapy if there is a high risk of exacerbations (≥2 
moderate exacerbations or ≥1 exacerbation leading to hospi-
talization in the previous year), a blood eosinophil count of 
≥300 cells/µL, modified Medical Research Council (mMRC) 
score ≥2 and a COPD Assessment Test (CAT®) score ≥10.1 

Patients on LABA/ICS suffering from persistent dyspnea 
should either be switched to a long-acting muscarinic antago-
nist (LAMA)/LABA combination, or escalated to a triple 
therapy of LAMA/LABA/ICS (Figure 1). A switch to a 
LAMA/LABA combination is indicated when the original 

indication of ICS was inappropriate (for example, when an 
ICS was prescribed to treat symptoms in the absence of a 
history of frequent exacerbations), when there has been a 
lack of response to ICS treatment, or following discontinua-
tion due to ICS-related side effects, such as pneumonia.1

The benefits of a LAMA/LABA or LAMA/LABA/ICS 
versus a LABA/ICS combination have already been 
demonstrated in randomized clinical trials of COPD.4,5 

The FLAME® study (NCT01782326) reported that glyco-
pyrronium/indacaterol (LAMA/LABA) was more effica-
cious than salmeterol/fluticasone (LABA/ICS) in 
preventing COPD exacerbations in patients with a history 
of exacerbations in the previous year.4 Data from the 
ENERGITO® study showed that once-daily tiotropium/ 
olodaterol (tio/olo; LAMA/LABA) was superior to twice- 
daily salmeterol/fluticasone propionate (LABA/ICS), in 
terms of lung function improvements, in patients with 
moderate-to-severe COPD requiring maintenance therapy.5 

The IMPACT study demonstrated a reduction in moderate 
or severe exacerbations, including those leading to hospi-
talization, with umeclidinium/vilanterol/fluticasone furoate 
(LAMA/LABA/ICS) compared with LABA/ICS dual 
therapy.6

LAMA/LABA has also been compared with LAMA/ 
LABA/ICS triple therapy in observational and database 
studies of COPD patients.7,8 In the DACCORD non-inter-
ventional study, LAMA/LABA was associated with fewer 
exacerbations and improved health status compared with 
LAMA/LABA/ICS.7 In contrast, a real-world database 
study reported LAMA/LABA/ICS to be more effective in 
reducing exacerbation risk than LAMA/LABA.8 This 
likely reflects the different patient populations in the two 
studies in terms of prior exacerbations, as most patients in 
the DACCORD study did not have exacerbations in the 6 
months prior to study entry, whereas the database study 
included frequently exacerbating patients (≥2 exacerba-
tions in the preceding year).7,8

Dyspnea, particularly exertional dyspnea, is a cardinal 
symptom of COPD, often leading to COPD diagnosis and 
therefore to the initiation or change of maintenance 
treatment.9,10 Although clinical studies have demonstrated 
that LAMA/LABA treatment with tio/olo significantly 
improved dyspnea in patients with COPD, real-world 
data demonstrating the effects of a switch to tio/olo versus 
triple therapy are lacking in patients experiencing dyspnea 
and other symptoms despite current LABA/ICS mainte-
nance therapy.3,11,12
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This manuscript describes the rationale, study design 
and methodology of the EVELUT study. The non-inter-
ventional EVELUT study is designed to investigate the 
most appropriate strategy for the real-world treatment of 
patients with COPD who remain symptomatic on LABA/ 
ICS maintenance therapy. In Germany, almost two-thirds 
of patients with COPD receive ICS; however, only a small 
subpopulation of these patients exacerbates, indicating that 
ICS may currently be routinely prescribed even in the 
absence of frequent exacerbations.13,14 EVELUT will 
investigate the comparative effectiveness of tio/olo 
LAMA/LABA therapy versus any triple therapy in dys-
pneic patients switching from LABA/ICS as maintenance 
therapy, as per their treating physician’s recommendation. 
The results of the EVELUT study are expected to generate 
further evidence to help address a key question physicians 
face daily in clinical practice, namely should a sympto-
matic patient on LABA/ICS maintenance therapy be 
switched to LAMA/LABA or LAMA/LABA/ICS?

Methods
Study Design
EVELUT (NCT03954132) is an ongoing, prospective, open- 
label, multicenter, non-interventional study of tio/olo admi-
nistered via the Respimat® re-usable inhaler (Boehringer 
Ingelheim, Germany), versus any triple therapy (LAMA/ 
LABA/ICS), in patients with COPD who are symptomatic 

despite LABA/ICS maintenance therapy and for whom their 
physician has already decided to switch therapy to either tio/ 
olo or LAMA/LABA/ICS. The study aims to recruit 900 
patients from around 150 sites in Germany and is assessing 
comparative effectiveness and safety in a real-world setting. 
Patients will continue to receive their LABA/ICS mainte-
nance treatment until Visit 1 of the study, followed by switch-
ing of treatment to tio/olo or any LAMA/LABA/ICS at the 
discretion of the attending physician, and according to rou-
tine clinical practice (Figure 2). Patients will take tio/olo 
(5 µg of tiotropium plus 5 µg of olodaterol once daily at 
the same time of day; two puffs) or the recommended dosage 
of the prescribed LAMA/LABA/ICS (once or twice daily at 
the same time of day). Patients are enrolled consecutively 
and will be followed for an observational period of 

Figure 2 EVELUT® study overview. 
Abbreviations: ICS, inhaled corticosteroid; LABA, long-acting β2-agonist; LAMA, 
long-acting muscarinic antagonist; V, visit.

Figure 1 GOLD 2020 follow-up pharmacologic treatment recommendations.*Consider if eos ≥ 300 or eos ≥ 100 AND ≥ 2 moderate exacerbations/1 hospitalization. 
**Consider de-escalation of ICS or switch if pneumonia, inappropriate original indication or lack of response to ICS. ©2020, Global Initiative for Chronic Obstructive Lung 
Disease, reproduced with permission.1 

Abbreviations: eos, blood eosinophil count; FEV1, forced expiratory volume in 1 second; GOLD, Global Initiative for Chronic Obstructive Lung Disease; ICS, inhaled 
corticosteroid; LABA, long-acting β2-agonist; LAMA, long-acting muscarinic antagonist.
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approximately 12 weeks, which is the average time between 
two medical consultations.

Study Population
Eligible for inclusion in the study are patients ≥40 years of 
age who have a diagnosis of COPD (as determined by the 
treating physician) and who are symptomatic (mMRC score 
≥1 and CAT score ≥10). Patients must be on LABA/ICS 
maintenance therapy prior to study entry, switching to either 
tio/olo (delivered via the reusable inhaler) or any triple com-
bination (LAMA/LABA/ICS) at Visit 1. Patients must also 
be willing and able to follow the procedures outlined in the 
protocol and must provide written informed consent prior to 
study participation. Key exclusion criteria are contraindica-
tions to either treatment regimen as per the respective sum-
mary of product characteristics, patients not on LABA/ICS 
maintenance therapy at study start, acute exacerbation of 
COPD (within 4 weeks prior to Visit 1), and frequently 
exacerbating patients (ie, ≥2 moderate exacerbations or 
≥1 exacerbation leading to hospitalization within the last 
12 months). Exacerbations are defined as follows: mild 
(additional use of short-acting bronchodilators and treated 
by the patient without consulting a physician); moderate 
(medical prescription of a systemic corticosteroid and/or 
antibiotic); and severe (exacerbation leading to hospitaliza-
tion). Patients with allergic rhinitis or lung cancer within the 
last 5 years, acute respiratory failure (pH<7.35 and/or 
respiratory rate >30/min) within 3 months prior to Visit 1, a 
current diagnosis/history of asthma, asthma–COPD overlap, 
pregnant or lactating females, and those who are participating 
in a parallel interventional clinical trial, are also excluded 
from the study.

Study Endpoints
The co-primary endpoints of the study are the changes in 
mMRC and CAT scores between the baseline measure-
ment (Visit 1) and the follow-up measurement after 
approximately 12 weeks of treatment (Visit 2). 
Secondary endpoints are the change in the patients’ gen-
eral condition according to the Physician’s Global 
Evaluation score and the proportion of responders with a 
change in mMRC score of ≥1 and in CAT score of ≥2, all 
assessed over the same time period. A further secondary 
endpoint is patient satisfaction with the inhaler and therapy 
according to a 7-point ordinal scale at Visit 2.

Baseline and Other Follow-Up Data
The following data will be collected and assessed at Visit 1 
and/or Visit 2 to allow for further characterization of the 
patients:

● specialty of attending physician (general practitioner, 
pulmonologist, internal specialist)

● patient demographics (age, gender, height, weight)
● history of COPD
● rationale for changing COPD maintenance therapy
● reported number and severity of exacerbations in the 

last 12 months
● number of exacerbations leading to hospitalization in 

the last 12 months
● number and severity of exacerbations during the 

study and any prescription of oral corticosteroids 
and/or antibiotics

● device training (yes/no), and the reason for lack of 
training (if applicable)

● GOLD patient groups (A, B) based on GOLD guide-
lines 2020

● GOLD spirometric classifications (1, 2, 3, 4) of air-
flow limitations based on post-bronchodilator forced 
expiratory volume in 1 second (FEV1) (and date of 
examination, if available)

● eosinophils in peripheral blood and date of examina-
tion, where available

● smoking history, current smoking status (current 
smokers, former smokers and never smokers) and 
pack-years

● concomitant diseases and comorbidities (eg, cardio-
vascular diseases, diabetes, musculoskeletal impair-
ment, renal diseases, liver diseases, osteoporosis, 
gastroesophageal reflux)

● current (within the last 6 months of Visit 1) COPD- 
related or other relevant concomitant medications 
(eg, beta-blockers, beta-agonists, corticosteroids, or 
proton pump inhibitors)

● safety: serious and non-serious adverse drug reac-
tions, fatal adverse events and pregnancies during 
the study

● the patient’s willingness to continue or discontinue 
treatment with either tio/olo or the triple therapy at 
the end of the study, and the rationale for treatment 
discontinuation (if applicable).
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Statistical Considerations
All patients receiving ≥1 dose of tio/olo or LAMA/LABA/ 
ICS triple combination will be included in the analyses. 
The study is to be considered exploratory in design.

Main Statistical Analyses
Estimation of relative treatment effects in the real-world 
setting is subject to potential confounding and requires 
adjusted analyses. In order to assess the sensitivity of the 
estimated treatment effects on the analytical approach, 
different types of analyses will be performed for the two 
primary endpoints. The main analysis of the primary end-
points will be based on propensity score matching, and 
sensitivity analyses will be based on propensity score 
weighting and multivariable regression modeling. 
Comparative analyses of secondary endpoints will be 
assessed based on propensity score matching only.

The propensity score will be estimated as the probabil-
ity of receiving triple therapy using a range of pre-speci-
fied baseline variables (including age, sex, mMRC score, 
CAT score, exacerbation history, smoking history, FEV1, 
eosinophil levels and physician specialty), with missing 
data being accounted for by multiple imputation. One-to- 
one matching will be performed using greedy nearest- 
neighbor matching on the logit of the propensity score 
with a caliper of 0.2 standard deviations of the logit of 
the propensity score. Balance across propensity score- 
matched samples will be compared by standardized differ-
ences and graphical methods. If imbalances are negligible 
(defined as standardized difference of <0.1 for all match-
ing variables), unequal fixed- and variable-ratio matching 
—eg 1:2 (triple:tio/olo) and 1:3 (triple:tio/olo)—will be 
considered and favored if balance can be maintained. 
The primary outcome models will use the matched sam-
ples and will be linear regression models adjusted for the 
respective baseline covariates and for clusters of matched 
patients (using generalized estimating equations). 
Sensitivity analyses will be done by inverse probability 
of treatment weighting based on the propensity score and 
multivariable regression modeling, with adjustment for all 
covariates also included in the propensity score model. For 
secondary endpoints, the analytical approach will be simi-
lar to the primary endpoints, using generalized linear mod-
els in case of categorical endpoints. 95% confidence 
intervals for estimated relative differences between treat-
ment groups will be computed, but no formal statistical 
testing will be applied and no sensitivity analyses will be 
conducted. All endpoints will be analyzed in a descriptive 

and non-comparative way in both the matched and the 
treated set.

No adjustment for multiplicity will be performed; thus, 
the results are to be interpreted as exploratory.

Sample Size Calculation and Population
The study sample size is based on the assumption that tio/ 
olo is at least non-inferior to any triple therapy using two- 
sample t-tests (one-sided alpha-level 2.5% with 90% 
power). The respective minimal clinically important dif-
ferences (MCIDs) are treated as non-inferiority margins. 
The MCID for the mMRC score is 1 point and a standard 
deviation of 1 point is assumed.15 The MCID for the CAT 
score is 2 points and a standard deviation of 7 points is 
assumed.15 Overall, 44 patients (22 per group) are required 
in order to assess non-inferiority between tio/olo and the 
triple combination therapy in terms of the mMRC ques-
tionnaire; 518 patients (259 per group) are required in 
order to assess non-inferiority in terms of the CAT ques-
tionnaire. However, it is expected that approximately 40% 
of patient data will not be available for evaluation at the 
end of the study (10% drop-out based on experiences with 
German non-interventional studies, and an additional 30% 
due to the need to discard patients that cannot be 
matched). Therefore, a total number of 864 patients (432 
patients per group) are required to evaluate non-inferiority 
with respect to the CAT score, and 74 patients (37 patients 
per group) to evaluate non-inferiority with regards to the 
mMRC score.

Further Analyses
Baseline characteristics and further endpoints will be com-
pared using descriptive statistics (ie, without formal statis-
tical testing). Subgroup analyses for primary endpoints will 
be performed according to the GOLD spirometric classifi-
cation (1, 2, 3, or 4) and GOLD patient groups (based on 
the GOLD ABCD assessment scheme). Descriptive ana-
lyses concerning the handling of the reusable inhaler and 
other user experiences will be performed. Additional group- 
wise analyses will be performed for the following:

● number of exacerbations (overall and stratified by 
levels of eosinophils)

● number of hospitalizations due to COPD 
exacerbations

● adherence to medication regimen
● levels of eosinophils (if available)
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● improvement in dyspnea (as measured via mMRC 
questionnaire) and responder rates (overall and stra-
tified by levels of eosinophils)

● improvement in lung function (overall and stratified 
by levels of eosinophils).

In descriptive analyses, the fraction of missing observa-
tions will be reported.

Ethical Considerations
Boehringer Ingelheim International GmbH is located within 
the geographical area covered by the Rhineland-Palatinate 
State Medical Association, Mainz, Germany (a corporation 
under public law and Competent Authority according to 
national and international regulations). As such, the legal doc-
umentation required for initiation of this study was reviewed 
and approved by the ethics committee of the Rhineland- 
Palatinate State Medical Association (Ethics approval number: 
2019–14258-andere Forschung erstvotierend). Written 
informed consent is obtained from each patient prior to study 
start, according to the International Council for Harmonisation 
of Technical Requirements for Pharmaceuticals for Human 
Use Good Clinical Practice guidelines, and according to 
German regulatory and legal requirements. The study is con-
ducted in accordance with the Declaration of Helsinki.

Study Update
The EVELUT study started in June 2019, and patient recruit-
ment is ongoing. An update on study timelines can be found 
at https://clinicaltrials.gov/ct2/show/NCT03954132.

Study Organization
To improve and secure data quality, automatic data checks 
upon data entry are done within the electronic case report 
form (eCRF). Source data verification is planned at every 
recruiting site of the study. EVELUT is fully sponsored by 
Boehringer Ingelheim, Germany.

Discussion
This non-interventional study is comparing symptomatic 
patients with COPD switching from LABA/ICS maintenance 
therapy to either tio/olo or any triple combination therapy, in 
terms of reducing dyspnea (as per mMRC score) and symp-
tom burden (as per CAT score) in a real-world setting. Both 
questionnaires, which are recommended by national guide-
lines and the GOLD strategy report1,16 are widely used, easy 
to complete, relate well to other measures of health status and 
respond well to interventions.17,18 To date, prospective 

clinical data evaluating the direct switch from LABA/ICS 
in symptomatic patients to LAMA/LABA in comparison 
with a switch to LAMA/LABA/ICS do not exist.7 

EVELUT aims to bridge the gap between the data generated 
by randomized controlled trials (RCTs) and real-world clin-
ical effects in this group of patients.

Although RCTs are the gold standard that assure the 
highest internal validity for assessing therapeutic benefit of 
a new treatment regimen versus placebo or the standard of 
care, they sometimes lack generalizability. A limitation of 
traditional RCTs evaluating efficacy is that participants 
may not reflect the heterogeneity of patients encountered 
in routine clinical settings due to rather restrictive inclu-
sion and exclusion criteria; trial populations therefore may 
not be a good representation of a typical patient 
population.19 Real-world comparative effectiveness stu-
dies, which are usually observational (non-interventional), 
are an attractive, increasingly used alternative. They reflect 
the realities of routine clinical practice in broadly repre-
sentative populations and assess endpoints that are directly 
relevant to clinical and policy decisions. However, non- 
interventional studies assessing the effectiveness of phar-
macotherapies are prone to a number of biases (eg, con-
founding by indication and immortal time bias). They, 
therefore, need to be designed, conducted, analyzed and 
interpreted with caution. Thus, the observational nature of 
EVELUT presents some limitations. It must be acknowl-
edged that due to the non-interventional nature of the 
study, treatments and analyses are performed according 
to the discretion of the treating physician, including time 
points that may not strictly adhere to those recommended 
by the study protocol.

The EVELUT study was designed to ensure both high 
internal and external validity in the real-world setting. The 
study is prospective and follows an active-comparator and 
new-user design. Eligibility criteria are non-restrictive, 
which enables the enrollment of a patient population that 
is more representative of clinical daily practice. To mini-
mize site-level selection bias, the goal is to include centers 
with access to all available and approved treatment options 
for the targeted patients with COPD in Germany. To 
address patient-level selection bias, consecutive enroll-
ment will be employed. Information bias will be reduced 
by the use of standard eCRFs and questionnaires, and by 
ensuring that physicians are trained on the study protocol. 
Further, the analyses take a large number of potential 
confounders into account and thereby minimize potential 
residual confounding. Additionally, EVELUT considers 
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different analytical approaches in sensitivity analyses to 
assess the robustness of results.

Patients taking part in the LAMA/LABA arm of 
EVELUT will inhale tio/olo via the Respimat reusable 
inhaler, which was developed to simplify assembly and 
daily use, to optimize the dose indicator, and to allow 
reuse.20 Inhalation satisfaction is important for adherence, 
and EVELUT will therefore generate data on patients’ 
satisfaction with the reusable device.

The results from the EVELUT study will address the 
following clinical questions about the management of COPD:

● Which type of patients actually benefited from 
LABA/ICS (ie, experienced a reduction in benefit 
when switched to LAMA/LABA)?

● What are the characteristics of patients who benefit 
from the switch to LAMA/LABA?

● Is there a clinically relevant difference between the 
effect of LAMA/LABA and LAMA/LABA/ICS?

● What is the safety profile of LAMA/LABA compared 
with LAMA/LABA/ICS?

● What are the main reasons underlying physicians’ 
preferences for switching their patients’ therapy to 
LAMA/LABA or LAMA/LABA/ICS?

Conclusions
In conclusion, the real-word study EVELUT aims to prospec-
tively address a key situation in daily clinical practice: how to 
manage symptomatic patients with COPD already receiving 
LABA/ICS maintenance therapy, who require a switch to 
LAMA/LABA or triple therapy. Currently, no prospective 
clinical evidence is available to support a direct switch from 
LABA/ICS to LAMA/LABA therapy instead of triple therapy 
when there is no indication for an ICS. This study aims to 
assess whether patients who are symptomatic on LABA/ICS 
maintenance therapy are able to switch to LAMA/LABA 
rather than the triple therapy, without a reduction in benefit.
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