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Background: The DYNAGITO study was a Phase IIIb, randomized, double-blind, multicenter, 

active-controlled, parallel-group, 52-week study designed to determine the efficacy and safety 

of tiotropium and olodaterol combination therapy (TIO+OLO 5/5 μg) versus tiotropium 

monotherapy (TIO 5 μg) for reducing moderate-to-severe exacerbations of COPD. This is a 

prespecified analysis of the DYNAGITO data in Japanese patients.

Patients and methods: Enrolled patients had a diagnosis of COPD with at least one 

moderate-to-severe exacerbation in the previous 12 months. Of the total 7,880 treated patients 

in the DYNAGITO study, 461 (TIO+OLO 5/5 μg: n=226, TIO 5 μg: n=235) were Japanese. 

The primary endpoint was the annualized rate of moderate-to-severe COPD exacerbations. 

The key secondary endpoint was the time to first moderate-to-severe COPD exacerbation, 

and other secondary endpoints included the annualized rate of exacerbations leading to 

hospitalization, time to first COPD exacerbation leading to hospitalization, and all-cause mor-

tality. Safety data were analyzed descriptively.

Results: Combination therapy with TIO+OLO resulted in a 29% lower rate of moderate-to-

severe COPD exacerbations relative to TIO monotherapy (rate ratio 0.71; 99% CI: 0.46, 1.10; 

p=0.0434). The risk of a first moderate-to-severe COPD exacerbation was 19% lower with 

TIO+OLO combination therapy than with TIO monotherapy (HR 0.81; 99% CI: 0.57, 1.17; 

p=0.1379), although this difference was not statistically significant. The annualized rate of 

COPD exacerbations requiring hospitalization was 14% lower in the TIO+OLO arm than in 

the TIO arm (rate ratio 0.86; 95% CI: 0.52, 1.42; p=0.5654). The adverse event incidence was 

balanced between treatment arms.

Conclusion: In a prespecified subgroup analysis of Japanese patients in the DYNAGITO study, 

combination therapy with TIO+OLO was more effective than TIO in reducing exacerbations. 

Both treatments were well tolerated.

Keywords: all-cause mortality, COPD, fixed-dose combination therapy, hospitalization, 

moderate-to-severe exacerbations, monotherapy

Introduction
COPD is characterized by respiratory symptoms and airflow limitations1 and is the 

fourth leading cause of death globally.2 Approximately 10% of the Japanese population 

aged $40 years is estimated to have airflow limitation, according to the Nippon COPD 

epidemiology study.3 Among these individuals, only 9.4% are diagnosed with COPD, 

and 44% of these individuals have moderate-to-very severe airflow limitation.3

The Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2017 guid-

ance document and Japanese Respiratory Society guidelines recommend long-acting 
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bronchodilators (eg, long-acting muscarinic antagonists 

[LAMAs] and long-acting beta agonists [LABAs]) for 

COPD. In several studies, these agents have been shown to 

improve lung function, symptoms, and quality of life, and 

to prevent COPD exacerbations.4–7 GOLD 2017 guidelines 

suggest that a patient’s frequency of exacerbations within 

the previous 12 months and the degree of symptoms should 

determine treatment selection, rather than the severity of 

airflow limitation.1

Therapeutic strategies for COPD management focus on 

improvement of symptoms, reduction of the risk of exac-

erbations, and improved prognosis. Based on the benefits 

demonstrated, LAMA/LABA combinations play a crucial 

role in COPD maintenance treatment. Long-acting inhaled 

bronchodilators have been investigated for their potential to 

reduce COPD exacerbations in several studies.4–6,8,9 A review 

of these studies shows that the LAMA tiotropium (TIO) 

has greater efficacy against exacerbations than LABAs 

(POET-COPD and INVIGORATE studies5,6). In addition, 

the efficacy of TIO in reducing exacerbations was shown 

to be non-inferior to that of fixed-dose combination therapy 

with inhaled corticosteroids (ICS) and LABA salmeterol 

(INSPIRE study4). In the SPARK study, fixed-dose combina-

tion therapy with LABA indacaterol and LAMA glycopyr-

ronium was not superior to TIO monotherapy in reducing 

moderate and severe exacebrations.7

Olodaterol (OLO) is a new once-daily LABA bron-

chodilator that effectively improves lung function.10–13 

The combination of TIO and OLO provides additional 

improvements in lung function and improves health-related 

quality of life.14–16 The DYNAGITO study was performed to 

compare the safety and efficacy of TIO and OLO combination 

therapy versus TIO monotherapy in reducing exacerbations 

in COPD patients with a history of at least one exacerba-

tion in the previous 12 months that required treatment with 

systemic corticosteroids, antibiotics, and/or COPD-related 

hospitalization.17

The characteristics of COPD patients in the Japanese 

population, including age, body mass index, proportions of 

men and women, previous smoking history, and pulmonary 

medication at baseline, differ from other populations.18 

Therefore, we performed a prespecified subgroup analysis for 

Japanese patients included in the DYNAGITO study.17

Patients and methods
Study participants
Patients with moderate-to-very severe COPD who had one 

or more moderate-to-severe COPD exacerbations within the 

past 12 months were recruited.

Key inclusion criteria were as follows: age $40 years, 

with diagnosed COPD; post-bronchodilator forced expira-

tory volume in 1 second (FEV
1
) ,60% of predicted normal; 

history of one or more moderate-to-severe exacerbations in 

the previous 12 months that required treatment with systemic 

corticosteroids and/or antibiotics and/or hospitalization; and 

current or former smokers with a smoking history of more 

than 10 pack-years. The exclusion criteria were significant 

comorbidity, or a current diagnosis of asthma, thyrotoxico-

sis, or active tuberculosis. The full inclusion and exclusion 

criteria have been previously reported.17

The trial was registered at ClinicalTrials.gov 

(NCT02296138) and was conducted in accordance with 

ethical principles of the Declaration of Helsinki, Good 

Clinical Practice guidelines, all applicable regulatory require-

ments, and the approval of all relevant national and local 

ethics review boards (details of all institutional review boards 

are provided in Supplemental List 1). All patients provided 

written informed consent to participate in the study.

Study design
DYNAGITO was a Phase IIIb, randomized, double-blind, 

multicenter, active-controlled, parallel-group, 52-week 

exacerbation study conducted between January 2015 and 

March 2017 in 51 countries. The Japanese subgroup analysis 

was prespecified in the statistical analysis plan.

Patients were randomly assigned to receive once daily 

TIO+OLO 5/5 μg or TIO 5 μg (both administered orally via 

the Respimat® inhaler; Boehringher Ingelheim, Ingelheim 

am Rhein, Germany) for 52 weeks. The details of the study 

have been provided elsewhere.17

Efficacy and safety analyses
The primary endpoint was the annualized rate of moderate-

to-severe COPD exacerbations during the actual treat-

ment period. The key secondary endpoint was time to first 

moderate-to-severe COPD exacerbation during the actual 

treatment period. The annualized rate of exacerbations 

leading to hospitalization, time to first COPD exacerbation 

leading to hospitalization, and all-cause mortality were other 

secondary endpoints. All adverse events (AEs) were collected 

during the on-treatment period, defined as from the drug start 

date to 21 days after the last dose.

Statistical methods
The annualized rate of events was analyzed with a negative 

binomial model including the fixed, categorical effect of 

treatment and the logarithm of the treatment duration as an 

offset, without adjustment for covariates. For all time-to-first  
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events analyses, a Cox’s proportional hazard model was 

used to estimate the HR and corresponding CI. All efficacy 

analyses included all randomized patients who received the 

study medication (ie, the treated set) and considered the 

actual treatment period (from drug start until 1 day after 

the last drug administration date). SAS version 9.4 (SAS 

Institute Inc., Cary, NC, USA) was used in all statistical 

analyses. In the DYNAGITO study, the target significance 

level for the primary and key secondary endpoints was 

set to 1%. To maintain consistency with the DYNAGITO 

study, 99% CIs are presented for the primary and key sec-

ondary endpoint analyses for the Japanese subgroup. For 

analyses of other endpoints, 95% CIs are presented as in the 

DYNAGITO study. Because the prespecified significance 

level for the primary endpoint in the DYNAGITO study 

was not met, all p-values presented should be considered 

nominal.

All treated patients were included in the safety analysis 

(safety set), and all analyses of the Japanese subgroup were 

descriptive. Because patients were followed up for exacerba-

tions and vital status, missing data for these endpoints were 

not imputed.

Results
Patient demographics and clinical 
characteristics
A total of 7,880 treated patients, of whom 461 (5.85%) were 

Japanese, were randomly assigned to study medications in the 

DYNAGITO study. Characteristics of the Japanese subgroup 

were as follows: mean ± SD age was 71.6±7.2 years; mean 

body mass index was 21.4±3.5 kg/m2 (Table 1); and more 

than 90% of patients were men. With regard to smoking 

history, 83.3% of patients were ex-smokers, and there were 

no never-smokers.

Mean percent predicted FEV
1
 after bronchodilator use 

was ~43%, and many patients had severe airflow limitation 

(GOLD stages III and IV). Almost 50% of patients had had 

at least two moderate COPD exacerbations or one severe 

COPD exacerbation in the previous year. Approximately 

41% of patients were receiving LAMA+LABA+ICS therapy 

at baseline. The mean ± SD of total score on the St George’s 

Respiratory Questionnaire at baseline was 40.4±17.1 

(Table 1).

TIO monotherapy was administered to 235 patients, 

with 185 completing the study (Figure 1). A total of 226 

patients received TIO+OLO combination therapy, with 

203 completing the study. A greater proportion of patients 

in the TIO than TIO+OLO arm discontinued earlier from 

treatment (21.3% vs 10.2%; HR 0.45; 95% CI: 0.27, 0.73; 

p=0.001; Figures 1 and 2). Most discontinuations were due 

to AEs including worsening COPD. Baseline demographics 

and clinical characteristics were similar between the two 

treatment arms (Table 1; Table S1).

Efficacy
The annualized rate of moderate-to-severe COPD exacer-

bations was 29% lower in the TIO+OLO arm than the TIO 

arm (0.94 vs 1.32; rate ratio [RR] 0.71; 99% CI: 0.46, 1.10; 

p=0.0434; Figure 3 and Table S2). Similarly, the annual-

ized rate of severe exacerbations was 19% lower in the 

TIO+OLO arm than TIO arm (0.35 vs 0.43; RR 0.81; 95% 

CI: 0.51, 1.31; p=0.3924; Figure 3 and Table S2). Subgroup 

analyses of the primary endpoint according to baseline 

characteristics and respiratory medicines at baseline are 

presented in Figure 4; the tendency of TIO+OLO to reduce 

COPD exacerbations beyond that of TIO monotherapy was 

consistent across relevant subgroups based on demograph-

ics and respiratory medications at baseline. The time to first 

moderate-to-severe COPD exacerbation was longer in the 

TIO+OLO arm than the TIO arm (HR 0.81; 99% CI: 0.57, 

1.17; p=0.1379; Figure 5).

The annualized rate of moderate-to-severe COPD 

exacerbations treated with antibiotics only did not differ 

between the TIO+OLO and TIO arms (0.38 vs 0.32; RR 

1.19; 95% CI: 0.76, 1.85; p=0.4504; Figure 6 and Table S2), 

while the annualized rate of exacerbations treated with 

systemic corticosteroids only was lower in the TIO+OLO 

arm than the TIO arm (0.12 vs 0.32; RR 0.38; 95% CI: 0.17, 

0.89; p=0.0252; Figure 6 and Table S2); the annualized 

rate of exacerbations treated with antibiotics and systemic 

corticosteroids was also lower in the TIO+OLO arm than 

the TIO arm (0.41 vs 0.67; RR 0.61; 95% CI: 0.39, 0.98; 

p=0.0393; Figure 6 and Table S2). The annualized rate of 

COPD exacerbations requiring hospitalization was numeri-

cally lower in the TIO+OLO arm than the TIO arm (0.31 

vs 0.36; RR 0.86; 95% CI: 0.52, 1.42; p=0.5654; Figure 6 

and Table S2).

Safety
The incidences of AEs in the two treatment arms were 

similar: AEs occurred in 196 patients (83.4%) in the TIO arm 

and 194 patients (85.8%) in the TIO+OLO arm (Table 2). 

The most frequently reported AE in both treatment arms was 

COPD (including exacerbations and worsening), followed 

by viral upper respiratory tract infection (Table 2). Drug-

related AEs occurred in 10 patients (4.3%) and 13 patients 

(5.8%) in the TIO and TIO+OLO arms, respectively. Serious 

AEs occurred in 76 patients (32.3%) in the TIO arm and in 
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76 patients (33.6%) in the TIO+OLO arm. The most fre-

quently reported serious AE was COPD in both treatment 

arms, followed by pneumonia. AEs resulting in study dis-

continuation occurred in 27 patients (11.5%) in the TIO arm 

and 14 patients (6.2%) in the TIO+OLO arm. AEs leading to 

death occurred in six patients (2.6%) in the TIO arm and in 

one patient (0.4%) in the TIO+OLO arm during the planned 

study period, although none of these AEs were considered 

related to treatment.

Discussion
The objective of this prespecified subgroup analysis was to 

descriptively compare the efficacy and safety of TIO+OLO 

combination therapy with TIO monotherapy in the reduc-

tion of moderate-to-severe exacerbations in the Japanese 

subgroup of the DYNAGITO study. The prespecified level 

of significance of 1% for the primary endpoint was not 

met in the DYNAGITO study. The data show, within the 

limitations of this exploratory analysis, that TIO+OLO 

Table 1 Demographics and baseline clinical characteristics for the Japanese subgroup of the DYNAGITO study (treated set)

Characteristics TIO 5 μg
(n=235)

TIO+OLO 5/5 μg 
(n=226)

Total  
(n=461)

Male, n (%) 224 (95.3) 210 (92.9) 434 (94.1)
Age, years 71.4 (7.5) 71.8 (6.9) 71.6 (7.2)
Body mass index, kg/m2 21.4 (3.6) 21.4 (3.4) 21.4 (3.5)
Smoking status, n (%)

Ex-smoker 196 (83.4) 188 (83.2) 384 (83.3)
Current smoker 39 (16.6) 38 (16.8) 77 (16.7)

Smoking history, pack-years 63.7 (32.0) 61.1 (31.1) 62.5 (31.6)
Duration of diagnosis, years 5.8 (5.6) 6.3 (5.4) 6.1 (5.5)
Post-bronchodilator screening

FEV1, L 1.097 (0.314) 1.040 (0.330) 1.069 (0.323)
FVC, L 2.861 (0.689) 2.804 (0.731) 2.833 (0.710)
FEV1/FVC ratio, % 38.8 (8.7) 37.5 (9.2) 38.2 (9.0)
% of predicted normal FEV1 44.3 (12.6) 41.7 (11.0) 43.0 (11.9)

GOLD stage, n (%) of patients
I ($80%) 3 (1.3) 0 (0.0) 3 (0.7)

II (50% to ,80%) 80 (34.0) 61 (27.0) 141 (30.6)

III (30% to ,50%) 121 (51.5) 125 (55.3) 246 (53.4)

IV (,30%) 31 (13.2) 39 (17.3) 70 (15.2)

Missing 0 (0.0) 1 (0.4) 1 (0.2)
Exacerbation history in previous year, n (%) of patients

Only 1 moderate exacerbation 118 (50.2) 104 (46.0) 222 (48.2)
$2 moderate or $1 severe exacerbation in the previous year 117 (49.8) 122 (54.0) 239 (51.8)

Respiratory medication at baseline, n (%) of patients
LABA only 10 (4.3) 3 (1.3) 13 (2.8)
LAMA only 47 (20.0) 44 (19.5) 91 (19.7)
ICS only 1 (0.4) 0 (0.0) 1 (0.2)
LABA+ICS 12 (5.1) 12 (5.3) 24 (5.2)

LAMA+ICS 6 (2.6) 3 (1.3) 9 (2.0)

LABA+LAMA 54 (23.0) 58 (25.7) 112 (24.3)

LABA+ICS+LAMA 96 (40.9) 92 (40.7) 188 (40.8)

Neither LABA, LAMA, nor ICS 9 (3.8) 14 (6.2) 23 (5.0)
Other respiratory therapy at baseline, n (%) of patients

Leukotriene receptor antagonists 8 (3.4) 11 (4.9) 19 (4.1)
Xanthines 49 (20.9) 65 (28.8) 114 (24.7)
Supplemental oxygen 39 (16.6) 48 (21.2) 87 (18.9)
Mucolytics (not containing bronchodilators) 90 (38.3) 100 (44.2) 190 (41.2)

SGRQ total score 40.2 (17.0) 40.7 (17.3) 40.4 (17.1)

Note: Data shown are mean (SD), unless otherwise specified.
Abbreviations: FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity; GOLD, Global Initiative for Chronic Obstructive Lung Disease; 
ICS, inhaled corticosteroid; LAMA, long-acting muscarinic antagonist; LABA, long-acting β2-agonist; OLO, olodaterol; SGRQ, St George’s Respiratory Questionnaire; 
TIO, tiotropium.
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combination therapy had better efficacy at reducing the 

annualized rate of moderate-to-severe COPD exacerbations 

than TIO monotherapy. The effect of TIO+OLO combina-

tion therapy in the Japanese subgroup was numerically larger 

on moderate-to-severe exacerbations compared with those 

seen in the overall study population (Table S2). Although the 

rationale for the numerical difference between overall study 

patients and Japanese patients is unclear, this difference may 

be due to differences in clinical characteristics between the 

overall study population and Japanese patients.

Compared with the overall study population, the Japanese 

patients were older, with longer smoking histories; in addition, 

Figure 1 Patient disposition.
Abbreviations: OLO, olodaterol; TIO, tiotropium.
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the proportions of men and ex-smokers were higher, body mass 

index was lower, LAMA use at baseline was more widespread, 

and ICS use at baseline was less common (Table S1).

The proportion of patients using triple ICS/LAMA/LABA 

combination therapy at baseline was ~40% for both treat-

ment arms, which is similar to the overall study population; 

however, more patients in the Japanese subgroup received 

LAMA/LABA (24.3% vs 11.9%) and fewer received 

ICS/LABA combination therapy (5.2% vs 25.8%) than in 

the overall population (Table S1).

The annualized rates of moderate-to-severe COPD 

exacerbations treated with antibiotics only did not differ 

between the TIO+OLO and TIO arms. However, the annu-

alized rates of moderate-to-severe exacerbations treated 

with systemic corticosteroids only and treated with systemic 

corticosteroids in combination with antibiotics were reduced 

in the TIO+OLO arm relative to the TIO arm. It is difficult 

to identify factors that might explain differences in rates of 

exacerbations requiring systemic corticosteroids or antibiotics. 

This may be related to the OLO-mediated anti-inflammatory 

effect, as previously described by Wex et al.19 It could also 

be because the decision to select between antibiotic and cor-

ticosteroid treatment, or a combination of the two, is made 

by the physician and is not based on formal standards set 

for the different types of exacerbation. However, systemic 

corticosteroid-treated events may represent more severe 

events than events treated with antibiotics alone, because 

systemic corticosteroid-treated events are associated with 

worse future outcomes.20 According to Japanese Respiratory 

Society guidelines,21 bronchodilators (mainly short-acting 

β
2
-agonists) are used as first-line therapy for exacerbations, 

with the addition of antibiotics if purulent sputum or infection 

arises. Systemic corticosteroid administration is recom-

mended to COPD patients with airflow limitation rated worse 

than “severe”, or if hospitalization is necessary.

The incidence of AEs reported in the Japanese subgroup 

did not differ between the TIO and TIO+OLO arms (83.4% 

and 85.8%, respectively). However, AE incidences were 

slightly higher than those reported in the overall study popu-

lation (TIO arm 74.5%; TIO+OLO arm 74.1%; Table S3). 

These slightly greater rates in the Japanese subgroup were 

consistent for most AEs, except for the AEs of COPD, 

dyspnea, and cough (Table S3). They may be due to the 

higher average age in the Japanese subgroup (71.6 years 

vs 66.4 years; Table S1). Although the incidences of viral 

upper respiratory tract infection (24.3% vs 7.3%), pneumonia 

(14.5% vs 4.9%), and bronchitis (10.6% vs 3.1%) were 

greater in the Japanese subgroup than in the overall study 

population, the incidence of COPD (including exacerbations) 

was lower (31.5% vs 43.9%; Table S3). These findings were 

evident, even though fewer patients were using ICS mono-

therapy (0.2% vs 2.5%) or an ICS plus LABA combination 

(5.2% vs 25.8%) at baseline (Table S1).

It has been previously reported that Japanese COPD 

patients may experience fewer exacerbations than Caucasian 

patients.22 Accordingly, Japanese patients in this study may 

not have experienced COPD exacerbations, even when 

they developed an infection, and their conditions may have 

stabilized, even in the presence of viral upper respiratory tract 

infections. Conversely, the higher incidence of pneumonia in 

the Japanese subgroup may have been due to higher average 

age, the treatment setting in Japan and, in particular, diagnostic 

facilitation by a general practitioner with access to radio-

graphic imaging.23,24 Fewer deaths occurred in the Japanese 

subgroup versus the overall study population (1.5% vs 3.0%; 

Table S3) during the planned study period, regardless of the 

higher mean age (71.6 years vs 66.4 years), longer smoking 

history (62.5 pack-years vs 44.8 pack-years), and higher pro-

portion of men (94.1% vs 71.4%; Table S1); this may be one 

of the clinical features of this Japanese subgroup.

In conclusion, TIO+OLO combination therapy provided 

a numerically greater reduction in moderate-to-severe 
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Figure 3 Annualized rate of COPD exacerbations by treatment group.
Notes: Error bars represent the 99% CI for rate of moderate-to-severe COPD 
exacerbations and the 95% CI for rate of severe COPD exacerbations. Listed values 
are RR (CI: *99% CI; ^95% CI), p-value. Negative binominal model, adjusted for 
treatment exposure. The duration of an event is not included in the calculation of 
a patient’s exposure.
Abbreviations: OLO, olodaterol; TIO, tiotropium; RR, rate ratio.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.dovepress.com/get_supplementary_file.php?f=169941b.pdf
https://www.dovepress.com/get_supplementary_file.php?f=169941b.pdf
https://www.dovepress.com/get_supplementary_file.php?f=169941d.pdf
https://www.dovepress.com/get_supplementary_file.php?f=169941d.pdf
https://www.dovepress.com/get_supplementary_file.php?f=169941b.pdf
https://www.dovepress.com/get_supplementary_file.php?f=169941d.pdf
https://www.dovepress.com/get_supplementary_file.php?f=169941b.pdf
https://www.dovepress.com/get_supplementary_file.php?f=169941d.pdf
https://www.dovepress.com/get_supplementary_file.php?f=169941b.pdf


International Journal of COPD 2018:13 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

2153

DYNAGITO: TIO/OLO in Japanese patients with COPD

Figure 4 Event rate ratio of moderate-to-severe exacerbations by baseline demographics and pulmonary baseline therapy.
Notes: *RR not available because no incidence was observed in the TIO+OLO arm; ^subgroup division was based on the median SGRQ total score in the trial population 
at baseline (median=39).
Abbreviations: GOLD, Global Initiative for Chronic Obstructive Lung Disease; ICS, inhaled corticosteroid; LABA, long-acting beta-agonist; LAMA, long-acting muscarinic 
antagonist; OLO, olodaterol; TIO, tiotropium; SGRQ, St George’s Respiratory Questionnaire; RR, rate ratio.

Figure 5 Cumulative risk of first moderate-to-severe COPD exacerbation by treatment group.
Abbreviations: OLO, olodaterol; TIO, tiotropium.
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Table 2 Summary of AEs by preferred terms (safety set)

AEs TIO 5 μg 
(n=235) n (%)

TIO+OLO 5/5 μg 
(n=226) n (%)

Total 
(n=461) n (%)

Any AE 196 (83.4) 194 (85.8) 390 (84.6)
Serious AEs 76 (32.3) 76 (33.6) 152 (33.0)
Drug-related AEs 10 (4.3) 13 (5.8) 23 (5.0)
AEs leading to discontinuation of study drug 27 (11.5) 14 (6.2) 41 (8.9)

AEs (.3% in any treatment group)
COPD 79 (33.6) 66 (29.2) 145 (31.5)
Viral upper respiratory tract infection 57 (24.3) 55 (24.3) 112 (24.3)
Pneumonia 33 (14.0) 34 (15.0) 67 (14.5)
Bronchitis 20 (8.5) 29 (12.8) 49 (10.6)
Constipation 15 (6.4) 18 (8.0) 33 (7.2)
Insomnia 19 (8.1) 7 (3.1) 26 (5.6)
Upper respiratory tract infection 10 (4.3) 11 (4.9) 21 (4.6)
Influenza 7 (3.0) 8 (3.5) 15 (3.3)
Hypertension 6 (2.6) 9 (4.0) 15 (3.3)
Back pain 4 (1.7) 11 (4.9) 15 (3.3)
Herpes zoster 5 (2.1) 8 (3.5) 13 (2.8)
Headache 7 (3.0) 6 (2.7) 13 (2.8)
Upper respiratory tract inflammation 4 (1.7) 8 (3.5) 12 (2.6)
Pharyngitis 5 (2.1) 7 (3.1) 12 (2.6)
Pyrexia 3 (1.3) 7 (3.1) 10 (2.2)

Abbreviations: AE, adverse event; OLO, olodaterol; TIO, tiotropium.
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Figure 6 Annualized rate of COPD exacerbations requiring antibiotics, systemic corticosteroids, antibiotics + systemic corticosteroids, and hospitalization.
Notes: Error bars represent 95% CI for rates of COPD exacerbation. Listed values are RR (95% CI), p-value. Negative binominal model adjusted for treatment exposure. 
The duration of an event is not included in the calculation of a patient’s exposure.
Abbreviations: OLO, olodaterol; TIO, tiotropium; RR, rate ratios.

exacerbations than TIO monotherapy in this Japanese 

subgroup analysis. In comparison to the overall study 

population, TIO+OLO showed a slightly greater reduction 

in COPD exacerbations in Japanese COPD patients. The 

safety profiles of TIO+OLO and TIO were comparable in the 

Japanese subgroup and the overall study population. Based 

on previously demonstrated benefits on lung function, symp-

toms, and quality of life,18,25 and findings from this analysis, 

TIO+OLO combination therapy is a viable treatment option 

for moderate-to-very severe COPD in Japanese patients.
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