
   1Takahashi K, et al. BMJ Open Resp Res 2023;10:e001607. doi:10.1136/bmjresp-2022-001607

To cite: Takahashi K, 
Kawayama T, Takamori A, 
et al. Efficacy and safety of 
once-daily single-inhaler 
triple therapy for mild-to-
moderate chronic obstructive 
pulmonary disease: a study 
protocol for a randomised and 
interventional study. BMJ Open 
Resp Res 2023;10:e001607. 
doi:10.1136/
bmjresp-2022-001607

Received 30 December 2022
Accepted 20 April 2023

For numbered affiliations see 
end of article.

Correspondence to
Dr Koichiro Takahashi;  
​takahak@​cc.​saga-​u.​ac.​jp

Efficacy and safety of once-daily single-
inhaler triple therapy for mild-to-
moderate chronic obstructive 
pulmonary disease: a study protocol for 
a randomised and interventional study

Koichiro Takahashi  ‍ ‍ ,1 Tomotaka Kawayama,2 Ayako Takamori,3 Hiroki Tashiro,1 
Takashi Kinoshita,2 Koichi Takagi,4 Kei Yamasaki,5 Kentaro Machida,4 
Atsushi Kawaguchi,6 Kazuhiro Yatera  ‍ ‍ ,5 Hiromasa Inoue  ‍ ‍ ,4 TRACK (Triple 
therapy for Japanese with mild to moderate COPD in Kyushu) study investigator 
group

Chronic obstructive pulmonary disease

© Author(s) (or their 
employer(s)) 2023. Re-use 
permitted under CC BY-NC. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

Open Access

ABSTRACT
Introduction  Bronchodilators, including long-acting 
muscarinic antagonists (LAMA) and long-acting beta 2 agonists 
(LABA), are the main treatments for chronic obstructive 
pulmonary disease (COPD). The efficacy of triple therapy 
(inhaled corticosteroids/LAMA/LABA) has also been reported. 
However, the effect of triple therapy on patients with mild-to-
moderate COPD has not yet been clarified. This study aims to 
investigate the safety and efficacy of triple therapy, compared 
with LAMA/LABA combination therapy, for lung function and 
health-related quality of life in patients with mild-to-moderate 
COPD and identify baseline characteristics and biomarkers to 
predict responders and non-responders to triple therapy.
Methods and analysis  This is a multicentre, prospective, 
open-label, randomised, parallel-group study. Mild-to-moderate 
patients with COPD will be randomised to receive fluticasone 
furoate/umeclidinium/vilanterol or umeclidinium/vilanterol for 
24 weeks. A total of 668 patients will be enrolled from March 
2022 to September 2023 from 38 sites in Japan. The primary 
endpoint is the change in the trough forced expiration volume 
in 1 s after 12 weeks of treatment. Secondary endpoints are 
responder rates based on the COPD assessment test score 
and the St. George’s Respiratory Questionnaire total score after 
24 weeks of treatment. The safety endpoint is the occurrence 
of any adverse events. We will also investigate safety in 
terms of changes in microbial colonisation in sputum and 
antimycobacterium avium complex antibodies.
Ethics and dissemination  The study protocol and 
informed consent documents were approved by the Saga 
University Clinical Research Review Board (approval number: 
CRB7180010). Written informed consent will be obtained from 
all patients. Recruitment of the patients began in March 2022. 
The results will be disseminated through scientific peer-reviewed 
publications and domestic and international medical conferences.
Trial registration numbers  UMIN000046812 and 
jRCTs031190008.

INTRODUCTION
Chronic obstructive pulmonary disease 
(COPD) is characterised by progressive 

airflow limitation which results in dyspnoea, 
decreased quality of life (QOL) and decreased 
exercise capacity.1 In 2015, COPD ranked 
third for a global age-standardised cause of 
death, accounting for approximately 3 million 
deaths.2 One worldwide study reported that 
the prevalence of COPD is around 10% in 
people over 40 years of age.3

A Japanese epidemiological study demon-
strated that 10.9% of people presented with 
airway limitation, and the severity of obstruc-
tion according to the Global Initiative for 
COPD (GOLD) criteria was mild, 56%; 
moderate, 38%; severe, 5% and very severe, 
1%.4 Among people with airway limitation, 
78.9% (estimate 5.3 million people (8.6% of 
population aged >40 years)) and 21.1% (esti-
mate 1.4 million people (2.3% of people aged 
>40 years)) were diagnosed with COPD and 
COPD with asthmatic symptoms (asthma-
COPD overlap (ACO)). The previous Japa-
nese epidemiological survey estimated that 
over 5.3 million people had COPD and the 
number would be increasing now.4 However, 
the Ministry of Health, Labour and Welfare 
of Japan reported only 220 000 patients with 
COPD regularly attend medical institutes. In 
addition, the annual mortality was 18 000 and 
over patients with COPD in 2017 (Statistical 
Classification of Illnesses, Injuries and Causes 
of Death 2017. Ministry of Health, Labour and 
Welfare, in Japan. Available URL: https://
www.mhlw.go.jp/english/ (in Japanese)).

The undertreatment and underdiagnosis of 
COPD may contribute to high mortality rates 
in Japan. In addition, recent Japanese studies 
have suggested that 4.2%–66.0% of patients 

copyright.
 on A

pril 19, 2024 by guest. P
rotected by

http://bm
jopenrespres.bm

j.com
/

B
M

J O
pen R

esp R
es: first published as 10.1136/bm

jresp-2022-001607 on 17 M
ay 2023. D

ow
nloaded from

 

http://bmjopenrespres.bmj.com/
https://www.brit-thoracic.org.uk/
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjresp-2022-001607&domain=pdf&date_stamp=2023-05-17
http://orcid.org/0000-0003-0461-5072
http://orcid.org/0000-0002-2955-4432
http://orcid.org/0000-0001-8080-3812
https://www.mhlw.go.jp/english/
https://www.mhlw.go.jp/english/
http://bmjopenrespres.bmj.com/


2 Takahashi K, et al. BMJ Open Resp Res 2023;10:e001607. doi:10.1136/bmjresp-2022-001607

Open access

with COPD are diagnosed with ACO.5–9 The proportion 
of patients with COPD who respond to additional inhaled 
corticosteroid (ICS) treatment remains unclear,10–12 and 
it has been reported that Japanese physicians use ICS for 
20%–30% of patients with COPD, including those with 
ACO.13 14

Compared with a single-inhaler dual combination therapy 
(SIDT) of long-acting muscarinic antagonist (LAMA)/
long-acting beta 2-agonist (LABA) or ICS/LABA, a single-
inhaler triple combination therapy (SITT) comprising ICS, 
LAMA and LABA may improve QOL, reduce symptoms, 
improve lung function, and reduce annual exacerbation 
rates in patients with poorly controlled COPD.15–18 In real-
world setting, the efficacy of SITT for COPD has also been 
reported.19 20 The efficacy of SITT cannot be generalised to 
patients with milder COPD or treatment-naive patients yet 
because the efficacy is limited to patients with COPD with 
strong symptoms, severe airflow limitation, and repeated 
moderate and/or severe exacerbations in the previous year. 
Data on mild-to-moderate COPD are urgently needed to 
determine if the benefits observed in the previous studies in 
patients with symptomatic moderate-to-severe COPD and a 
history of exacerbations are also relevant to this population.14

Therefore, we plan to conduct a multicentre, 
randomised, open-label, active-control, parallel-group 
study to test the hypothesis that once-daily SITT of flut-
icasone furoate/umeclidinium/vilanterol (FF/UMEC/
VI) could improve lung function and health-related 
QOL for patients with mild-to-moderate COPD without 
moderate exacerbations in the previous year more effec-
tively than once-daily SIDT of UMEC/VI (Efficacy and 
safety of once-daily single-Inhaler TRiple therApy for 
Japanese with mild-to-moderate COPD in Kyushu).

METHODS AND ANALYSIS
Study design
This is a multicentre, open-label, randomised, parallel-group 
study. Patients who meet the eligibility criteria and complete 
the interval period will be randomised (1:1) to receive one 
of the following target drugs: Trelegy100 (FF/UMEC/VI 
100 µg/62.5 µg/25 µg) QD via ellipta dry powder inhaler 
(DPI) or Anoro (UMEC/VI 62.5 µg/25 µg) QD via ellipta 
DPI. The drugs will be administered for 24 weeks. We have 
established a study group in Japan which currently includes 
a total of 38 specialist asthma and COPD hospital-affiliated 
clinics. The enrolment period will be 18 months. We expect 
to enrol a total of 668 patients by the end of September 
2023. This will be a 24-week study which will be completed 
by the end of March 2024.

Patients and recruitment
Study population
In total, 668 patients with COPD will be recruited at 
clinical trial sites, specialty departments of hospitals, 
and clinics between March 2022 and September 2023. 
The potentially eligible study population will include 

mild-to-moderate patients with COPD who meet the 
inclusion and exclusion criteria listed below. The institu-
tions participating in this study have CT, pulmonary func-
tion testing equipment including pulmonary diffusing 
capacity, and fraction of nitric oxide, and are staffed by 
specialists of the Japanese Respiratory Society (JRS). In 
addition, all physicians participating in the study were 
trained in the introduction of clinical research training 
course.

Inclusion criteria
1.	 Age over 40 years.
2.	 Mild-to-moderate COPD: forced expiratory volume in 

1 s/forced vital capacity (FEV1/FVC) ratio <0.7 and 
%FEV1 predicted >50% assessed by the JRS criteria21 
after administration of short-acting beta 2 agonist 
(SABA).

3.	 Impairment of QOL (≥7 points of total COPD Assess-
ment Test (CAT) score).22–24

4.	 No history of severe exacerbations in the last 12 
months.

5.	 Prescription of LAMA or LABA monotherapy or 
treatment-naïve.

6.	 Any smoking status.

Exclusion criteria
1.	 Women of childbearing potential (this includes wom-

en who are pregnant or lactating or are planning on 
becoming pregnant during the study).

2.	 A current diagnosis of asthma (however, those pa-
tients with a prior history of asthma will be eligible if 
they have a current diagnosis of COPD, and patients 
with ACO-like features, namely those whose condi-
tion partially meets the conditions defined for ACO 
in the JRS guidelines may be included).

3.	 Inability to perform lung function tests.
4.	 Acute respiratory tract infection or moderate or 

severe COPD exacerbation within 4 weeks of the 
screening.

5.	 Other comorbid diseases that are severe or unstable.
6.	 Active respiratory infections or malignancies.
7.	 Other chronic respiratory diseases including bronchi-

ectasis, interstitial pneumonias and pneumoconiosis.
8.	 Inability to use any inhalation devices.
9.	 History of severe adverse effects or history of aller-

gy/hypersensitivity to any corticosteroid, anticholin-
ergic/muscarinic receptor antagonist, β2-agonist, 
lactose/milk protein or magnesium stearate or a 
medical condition such as narrow-angle glaucoma, 
prostatic hypertrophy or bladder neck obstruction 
that poses a contraindication to participation in the 
study based on the opinion of the investigator.

10.	 Reception of investigational drug treatment within 
30 days before visit 1 or within five half-lives (t½) of 
the prior investigational study (whichever is the lon-
ger of the two).
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11.	Judgement by the physicians to be inappropriate 
for the study (eg, individuals with current and past 
histories of central nerve system disorders such as 
dementia, degenerative disease and cerebral vascular 
disease, psychological and mood disorders such as 
schizophrenia, depression and mania, and/or poor 
understanding).

Data collection and management
The study will contain a 24-week treatment period with five 
separate visits (visit 1 (day −7 to −21, informed consent), 
visit 2 (day 1, baseline), visit 3 (4 weeks after), visit 4 (12 
weeks after) and visit 5 (24 weeks after)) (figure 1). The 
LAMA or LABA will be washed-out for 14 (±7) days after 
informed consent, when regular use of LAMA or LABA 
is found to be prescribed as a monotherapy at visit 1. 
For enrolment and randomisation, each patient will be 
required to complete a self-reporting CAT questionnaire, 

blood tests for peripheral eosinophil count and spirom-
etry for %FEV1 predicted and FEV1/FVC ratio postbro-
nchodilation as screening tests. The randomisation will 
be determined by electric systems randomisation on the 
next visit after enrolment (visit 2). The patients will be 
randomised by age, peripheral eosinophil count, %FEV1 
and prescriptions (naïve or LAMA or LABA).

After education on the inhalation technique, the 
patients will start FF/UMEC/VI or UMEC/VI once daily 
in a randomised open-label manner in the morning for 
24 weeks between visits 2 and 5. The adherence and tech-
nique of the inhaled medicines will be checked 4 and 12 
weeks after the start of treatment at visits 3 and 4, respec-
tively. At visit 5, the patients will be required to provide 
further medical information and undergo further 
examinations.

Table 1 shows a schedule for the study. After obtaining 
informed consent, baseline characteristics, including age, 

Figure 1  Visual summary of the TRACK study. Mild-to-moderate patients with COPD are randomised to receive once-daily 
triple therapy (FF 100 µg/UMEC 62.5 µg/VI 25 µg) or once-daily dual therapy (UMEC 62.5 µg/VI 25 µg) for 24 weeks. COPD, 
chronic obstructive pulmonary disease; FEV1, forced expiratory volume in 1 s; FF, fluticasone furoate; QOL, quality of life; 
TRACK, TRiple therApy for Japanese with mild-to-moderate COPD in Kyushu; UMEC, umeclidinium; VI, vilanterol.
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sex, height, weight, smoking status, history of chronic 
respiratory, allergic and other comorbid diseases, and 
medications will be collected from each patient by inter-
view manners at the first visit. We will collect information 
on respiratory symptoms via the CAT for each patient at 
visit 1.

Each patient will be required not to take any medica-
tion for COPD, except for rescue medication (SABA) 
between visit 1 and visit 2. At visit 2, the patients will be 
required to complete the self-reporting questionnaires 
(asthma control test (ACT), Asthma Control Question-
naire (ACQ)-5, CAT, St. George’s Respiratory Question-
naire (SGRQ) and modified Medical Research Council 
(mMRC) scale) and undergo spirometry preadministra-
tion and post-administration of SABA, measurements of 
functional residual capacity and diffusing capacity of the 
lung for carbon monoxide, blood tests and measurements 

of fractional exhaled nitric oxide (FeNO) as baseline 
measurements. The remaining serum will be kept at 
−30° between visits 2 and 5. Chest CT will be performed 
to classify emphysema or non-emphysema types and to 
detect other chronic respiratory conditions such as bron-
chiectasis and interstitial abnormalities. Forced oscillom-
etry techniques or MostGraph, induced sputum tests and 
6 min walk distance test will be performed as optional 
tests.

At visit 3, each patient will be required to complete 
self-reporting questionnaires, trough FEV1 measure-
ments, blood tests for eosinophil count and measure-
ments of FeNO. We will check for adverse events, 
adherence to inhaled medicines by counters of ellipta 
and inhalation technique, and collect the ellipta in 
visits 3, 4 and 5. However, the ellipta will not be kept 
in the clinic.

Table 1  Schedule of the study

Visit 1 2 3 4 5

Periods Days −7 to −21 Day 1 4 weeks 12 weeks 24 weeks

Informed consents ●

Confirmation of inclusion and exclusion criteria ●

Randomisation ●

Patient-related outcomes

 � CAT ● ● ● ● ●

 � mMRC, ACT, ACQ-5, SGRQ, ● ● ● ●

 � Lung function tests

 � Spirometry (vital capacity and flow volume curve) pre-SABA ● ● ● ●

 � FRC and DLco pre-SABA ● ●

 � Respiratory resistance (FOT/MostGraph) pre-SABA Ο Ο

 � Flow volume curve post-SABA ● ● ●

 � Blood tests

 � WBC and eosinophil counts ● ● ● ●

 � Total IgE, C reactive protein ● ●

 � Biomarker (CCL-18, periostin, DPP-4, YKL-40) ● ●

 � FeNO ● ● ● ●

Sputum tests

 � Smear tests, and culture for bacteria and acid-fast bacilli ● ●

 � Total cells counts and cell differentiation Ο Ο

 � 6 min walk test Ο Ο

 � Chest high-resolution CT ∆ ∆ ∆ ∆

 � Adverse events ‍ ‍

 � Education of inhaled techniques ● ● ● ●

 � Collect devices and confirm adherence to inhaled medicines ● ● ●

●: mandatory, Ο: if possible, ∆: Tests are accepted at any time during the study period or 24 weeks prior to visit 1.
ACQ-5, Asthma Control Questionnaire-5; ACT, Asthma control test; CAT, COPD assessment test; CCL-18, Chemokine CC Motif 
Ligand 18; COPD, chronic obstructive pulmonary disease; DLco, diffusing capacity of lung for carbon monoxide; DPP-4, dipeptidyl 
peptidase-4; FeNO, fractional exhaled nitric oxide; FOT, forced oscillation technique; FRC, Functional residual capacity; IgE, 
Immunoglobulin E; mMRC, modified medical research council; SABA, short-acting beta agonists; SGRQ, St. George’s Respiratory 
Questionnaire; YKL-40, Chitinase-3 like 1 protein.
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At visit 4, each patient will be required to complete self-
reporting questionnaires, spirometry preadministration 
and postadministration of SABA, blood tests for eosino-
phil count, and measurements of FeNO.

At visit 5, each patient will be required to complete self-
reporting questionnaires (ACT, ACQ-5, CAT, SGRQ and 
mMRC scale), spirometry preadministration and postad-
ministration of SABA, and measurements of functional 
residual capacity and diffusing capacity of the lung for 
carbon monoxide, blood tests (same at second visit) and 
measurements of FeNO.

Primary endpoint
The primary endpoint will be the mean change in the 
trough FEV1 12 weeks from baseline.

Secondary endpoints
The secondary endpoints will be the responder rates 
based on the CAT score (a decrease in minimal clinically 
important difference (MCID) ≥2 points as a responder) 
and the SGRQ total score (a decrease in MICD ≥4 points 
as a responder) 24 weeks from baseline.

Exploratory and other endpoints
1.	 Mean values and mean change from baseline for the 

modified MRC scale, ACT score, ACQ-5 score, CAT 
score at 4 weeks, 12 weeks and 24 weeks between triple 
therapy and LAMA/LABA combination therapy.

2.	 For trough FEV1, the features of responders and 
non-responders to triple or combination therapy at 4 
weeks, 12 weeks and 24 weeks between triple therapy 
and LAMA/LABA combination therapy. Responders 
will be defined as an improvement ≥300 mL for 
treatment naïve and ≥200 mL for LAMA or LABA 
monotherapy.

3.	 Mean change from baseline in the reversibility of 
FEV1 at 12 weeks between triple therapy and LAMA/
LABA combination therapy. However, the data val-
ues for patients receiving SABA for rescue use on-
demand within 8 hours before spirometry will not be 
used in the analysis.

4.	 Mean change from baseline in the patient-related 
outcome (PRO) on the self-reporting question-
naires (ACT score, ACQ-5 score, CAT score and 
SGRQ score) and the features of responders and 
non-responders to triple or combination therapy at 
4 weeks and 12 weeks between triple therapy and 
LAMA/LABA combination therapy. The respond-
ers will be defined as above for each questionnaire 
of MCID (ACT≥3 points as a responder, ACQ-5≥0.5 
points as a responder).

5.	 Frequency of exacerbations and time to first mod-
erate and severe exacerbation and also the number 
of rescue drugs such as SABA, systemic corticoste-
roids and antibiotics at 24 weeks between triple and 
LAMA/LABA combination therapy. The time to first 

moderate and severe exacerbation (requiring hos-
pitalisation) will be compared between treatment 
groups.

6.	 Predictors for the triple therapy response will be 
identified using the baseline characteristics and bio-
markers (CCL-18, periostin, DPP-4, YKL-40, etc).

7.	 Changes in microbial colonisation in sputum and an-
timycobacterium avium complex (MAC) (glycopep-
tidolipid core IgA) antibody in serum from baseline 
to 24 weeks between triple and LAMA/LABA combi-
nation therapy.

8.	 To clarify whether emphysema or non-emphysema 
on chest CT scan25 at the baseline is a predictor of 
FF/UMEC/VI efficacy.

9.	 The number and proportion of subjects with any ad-
verse events during treatment.

10.	 To clarify the efficacy of triple therapy for patients 
with pure COPD based on GOLD (Global Initiative 
for Chronic Obstructive Lung Disease) categories 
A and C1 and ACO based on GOLD/GINA26 and 
JRS criteria (The JRS. The JRS guidelines for the 
management of ACO 2018. Tokyo: Medical Review; 
2017); the definition of the ACO-like feature group 
follows the diagnosis of ACO by the JRS guidelines.

11.	The kinetics of blood and sputum eosinophil counts 
(or differentiations) will be compared between triple 
and LAMA/LABA combination therapy.

Statistical analysis
Sample size calculation
The sample size is based on the primary efficacy endpoints 
of the changes in trough FEV1 from baseline to 12 weeks 
after the start of treatment. Based on GSK internal Japa-
nese data for the results of the IMPACT (Informing the 
Pathway of COPD Treatment) study,14 the 20 082 study,27 
the data for the HZC112207 study28 and the KRONOS 
study,13 it was expected that the mean treatment differ-
ence between the ICS/LABA/LAMA combination when 
compared with LAMA/LABA for FEV1 at 12 weeks 
would be approximately 45 mL. Based on these data, the 
required sample size is 534 when the mean difference 
in FEV1 at 12 weeks after baseline between ICS/LAMA/
LABA and LABA/LAMA is 45 mL, the SD is 185 mL, the 
power is 80% and the two-sided significance level is 0.05. 
Assuming a 20% drop-out rate after randomisation, the 
final target number of subjects is set at 668 (334 in each 
treatment group).

Analyses of primary and secondary endpoints
All efficacy data will be summarised using means, SD or 
SEs, medians and ranges for continuous variables and 
frequencies and percentages for categorical variables. 
The changes from baseline trough FEV1 on treatment at 
12 weeks as the primary efficacy endpoint will be analysed 
using the mixed-effects model for repeated measures. 
Then, the treatment group will be fitted as the explana-
tory variable taking into consideration the baseline age, 
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peripheral blood eosinophil count, prescription bron-
chodilators, %FEV1 predicted, smoking status and so on 
as covariates. The 4-week, 12-week and 24-week visits will 
be fitted as categorical variables and interactions between 
baseline measurements and measurements at each visit 
will be analysed to estimate treatment effects. The vari-
ance–covariance matrix will be assumed to be unstruc-
tured (UN). If the model does not converge with UN, 
compound symmetry (CS) will be used. For the estimated 
treatment differences comparing the triple therapy group 
with the LAMA/LABA combination therapy group, a 
95% CI and p value will be calculated. All p values less 
than 0.05 will be considered statistically significant. The 
secondary endpoints of responder rates based on the 
CAT score and the SGRQ total score at 24 weeks from 
baseline will be compared between triple and LAMA/
LABA combination therapy groups by multiple logistic 
regression analyses adjusting for predefined covariates.

DISCUSSION
To the best of our knowledge, this study is the first 
randomised controlled trial (RCT) to clarify the efficacy 
and safety of once-daily SITT compared with once-daily 
SIDT in patients with mild-to-moderate COPD without 
moderate-to-severe exacerbations in the previous year. 
This subgroup includes a large number of patients, and 
COPD management can be markedly improved in this 
subgroup who experience a substantial disease burden. 
An exacerbation is well known as a life-threatening event 
and a key tenet for management in patients with COPD. 
Previous clinical trials of COPD were often necessary for 
the assessment of the frequency and severity of the exac-
erbations before and after treatment. However, many 
patients still suffer from chronic respiratory symptoms 
and impaired QOL every day even if they have never 
experienced an exacerbation in the past, defined as cate-
gory A and B according to the GOLD classification. Help 
in the form of optimal management of respiratory symp-
toms and QOL improvement is still awaited.

In our study, the primary endpoint focuses on improve-
ments in the trough FEV1 with once-daily SITT over 
once-daily SIDT in patients with mild-to-moderate 
COPD. We will conduct our study under the assumption 
that maximal bronchodilation would lead to improved 
symptoms and QOL even if we enrol mild-to-moderate 
patients with COPD who have a low risk of exacerba-
tion.29 In addition, Japanese patients still have respira-
tory symptoms and impaired QOL, although only a small 
proportion experiences previous exacerbations and also 
have few annual exacerbation rates individually.30 There-
fore, the secondary endpoints will be assessed to certify 
QOL improvement with SITT by comparing changes in 
CAT and SGRQ scores between SITT and SIDT. Although 
most studies use a cut-off CAT score of ≥10 points to 
demonstrate symptomatic COPD, the inclusion criteria 
in this study used a cut-off of ≥7 points. This was done 
because the CAT score of Japanese patients with COPD 

is lower than that of global patients with COPD.31 32 We 
also plan to clarify the characteristics suitable for SITT, 
including clinical and demographic characteristics and 
biomarkers. Our study allows the enrollment of non-
smoking patients with COPD and ICS-naïve patients with 
COPD with history of asthma with airflow limitations, 
such as those with ACO. Our study will assess the values of 
FeNO at every visit because FeNO levels may be useful for 
detecting coexisting asthmatic factors33 and predicting 
the addition of ICS in patients with COPD.34 Previous 
systematic reviews35 36 have demonstrated that the addi-
tion of ICS to bronchodilators, as SITT, is recommended 
for patients with frequent exacerbations and more than 
300 cells per mL blood eosinophil counts. However, the 
efficacy of ICS is still unclear in patients with high blood 
eosinophil count without previous exacerbations. We 
will assess blood eosinophil counts at every visit to deter-
mine whether it is a potential biomarker to guide the 
addition of CS in patients with COPD without previous 
exacerbations.

Our study protocol has some limitations. First, our study 
will be conducted as an open-labelled trial. Investigators 
and patients may have biased beliefs regarding open-
labelled drugs, and this may affect our results. Second, 
the sample size may not appropriate because the size 
was defined based on previous randomised double-blind 
trials. Third, in this open-labelled trial, both investigators 
and patients will be aware of all data of the blood and 
sputum tests, FeNO measurements, and lung function 
tests at each visit. This may affect adherence to medicine 
and the results of self-reporting PRO and the subsequent 
tests. Fourth, our study is a multicentre trial. Each insti-
tute will assess the data of lung function and chest CT 
findings using different inspection equipment.

This study analyses not only the effects of triple therapy 
for mild-to-moderate COPD but also the adverse events. 
Triple therapy has been reported to be associated with a 
higher incidence of bacterial pneumonia than LAMA/
LABA.37 It is possible that Japanese patients with COPD 
may be at a higher risk of developing pneumonia with 
SITT than patients in other countries.36 Older age, lower 
body mass index and predominancy of emphysema 
phenotypes may result in higher risks of developing 
pneumonia in Japanese patients with COPD.38 More-
over, we will also investigate the occurrence of bacterial 
pneumonia, sputum mycobacteria, and titre of anti-MAC 
antibodies before and after triple therapy. In addition, we 
plan to investigate airway organisms including tubercu-
losis and non-tuberculosis mycobacteria before and after 
treatment as some studies have shown an increased risk 
of these mycobacterial infections.39

The results of this study can build real-world evidence 
for clinical practice and reveal the usefulness of triple 
therapy for mild-to-moderate COPD. It will be able 
to clarify the safety and efficiency of triple therapy in 
patients with mild-to-moderate COPD.

In conclusion, this investigator-initiated RCT will be 
the first to compare once-daily SITT compared with 
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once-daily SIDT in patients with mild-to-moderate COPD, 
providing data on lung function, symptoms, QOL, exac-
erbation and steroid-related side effects.
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