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Clinical benefits of Aclidinium Bromide Compared with Tiotropium in Patients with 

Moderate to Severe Chronic Obstructive Pulmonary Disease: A randomized, open-label, 

parallel-group trial 

 

  2. Study Objectives    
 

This study was designed to compare twice-daily medication of aclidinium bromide 

(hereinafter referred to as aclidinium) with once-daily medication of tiotropium bromide 

hydrate (hereinafter referred to as tiotropium) in patients with moderate-to-severe chronic 

obstructive pulmonary disease (COPD) to effects on respiratory function, COPD symptoms, 

health-related quality of life (HRQOL), and physical activity.  

 

  3. Study Significance and Background    
 

[Epidemiology] 

A patient survey conducted by the Ministry of Health, Labour and Welfare1) revealed that 

the number of deaths from COPD tended to steadily increase from 15,505 in 2008 to 16,402 

in 2012. In the large-scale Nippon COPD Epidemiology (NICE) study2) reported in 2001, the 

number of Japanese persons with COPD was estimated to be 5.30 million. Among them, 

only 0.22 million had visited clinics or hospitals as patients and had been diagnosed with 

COPD1). This means that overlooked latent COPD patients, including those with mild 

COPD, amounted to more than 5 million. When the annual cost for COPD treatment in 

Japan is calculated given a COPD prevalence of 8.6% based on the results of the NICE study, 

the total medical expenditure is estimated to have been as high as 805.5 billion yen. When 

analyzed by severity, the direct cost for each patient with moderate or severe COPD was 

estimated to be 349,080 yen.3) In persons with latent COPD that remains untreated, COPD 

will be exacerbated, indicating an associated elevation in medical costs once treated. As 

persons with COPD have few subjective symptoms in early stages of the disease, they are 

  1. Study Title   
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unlikely to visit any medical institution for this disease; therefore, most of them have 

advanced disease when diagnosed. In consideration of the very rapidly aging society in 

Japan, it is important to delay the progression of disease by identifying latent patients with 

mild COPD and thereby starting treatment in early stages, to ultimately improve their 

QOL. 

 

[Treatment] 

COPD is defined as a pulmonary inflammatory disease caused by long-term inhalation of or 

exposure to tobacco smoke (mainly) and other hazardous substances.4) Airflow obstruction 

occurs as a result of composite reactions of peripheral airway lesions and emphysematous 

lesions in various proportions, and is progressive.5) Management goals for COPD comprise 

improvement of symptoms and QOL; improvement and maintenance of exercise capacity 

and physical activity; prevention of disease exacerbation; prevention and treatment of 

systemic comorbidity and pulmonary complication; and improvement of life prognosis.4) 

Smoking cessation is the only resolution proven for both prevention of COPD development 

and reduction of disease progression.6) No radical therapy has yet been developed that can 

reduce age-related decline in pulmonary function and can repair lesions. However, 

development of novel therapeutics as well as development and spread of respiratory 

rehabilitation are contributing to marked improvements in QOL.7),8) Accordingly, the current 

basic strategy for COPD treatment may be to maintain the current COPD status and delay 

disease progression as long as possible by combining practicable therapies.  

Pharmacotherapy for COPD is primarily based on bronchodilators. In Japan, once-daily 

medication of the long-acting anticholinergic tiotropium has been used over all stages of 

COPD.4) Long-term use of tiotropium over 4 years demonstrated, compared with placebo, to 

significantly improve forced expiratory volume in one second (FEV1), but did not reduce 

age-related decline in FEV1 (UPLIFT study).7)  

Furthermore, twice-daily medication of salmeterol/fluticasone propionate (SFC) 

combination, a combination of inhaled steroid (ICS)/long-acting 2 agonist (LABA), failed to 

yield neither a statistically significant decrease in overall mortality nor a decrease in 

age-related decline in FEV1, in a 3-year large-scale clinical study (TORCH study).3)  

 

[Background of the study] 
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Aclidinium is a long-acting anticholinergic drug created by Almirall, S.A. in Spain, and uses 

Genuair as an inhaler. In Europe and the United States, approval has been obtained for 

twice-daily regimen of aclidinium for COPD treatment. A comparison of aclidinium with 

tiotropium has been carried out overseas, showing that aclidinium achieved significant 

improvements in FEV1AUC, and changes from baseline in trough FEV1 and peak FEV1 

(p<0.001 for peak FEV1 in the tiotropium group; P<0.0001 for the rest).10) In Japan, Kyorin 

Pharmaceutical Co., Ltd. has developed aclidinium and submitted an approval application 

for its clinical use, and is scheduled to be clinically available in May 2015. 

This study was designed to determine whether twice-daily medication of aclidinium, 

compared with once-daily medication of tiotropium, can prevent decline in respiratory 

function and improve QOL in association with improvements in COPD symptoms and 

activity. In addition, investigation as to why twice-daily medication of aclidinium can affect 

age-related decline in pulmonary function, whereas tiotropium could not prevent the 

age-related decline, is planned. 

 

  4. Ethical Conduct of the Study    
 

This study will be conducted in compliance with ethical principles based on the Declaration 

of Helsinki (revised in April 2013) and Ethical Guidelines for Medical Research Involving 

Human Subjects (hereinafter referred to as Ethical Guidelines). Also, Ethical principles, 

selection of study sites, storing of documents, monitoring, and audit will be conducted based 

on the ICH GCP guidelines. Prior to the implementation, approval will be obtained from 

relevant ethical review boards, and at the discretion of the study representative and 

principal investigator of each study institution, permission will then be obtained from the 

heads of the study institutions. 

 

  5. Study Methods   
 

Type of study: Clinical study involving invasive technique and intervention 

Study subjects: Patients diagnosed with COPD in accordance to the GOLD guidelines11) 

Study design: A randomized, open-label, parallel-group trial  
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Figure 1 Study design 

 

Study period: Treatment period during 8 weeks after run-in period during 4 weeks 

Regulations during the study period  

• In principle, at visits for evaluation after Visit 2, all COPD therapeutics (including 

SABA) assigned for that morning will be withdrawn.  

• Inhalation of aclidinium on the day of evaluation will be carried out under the 

supervision of the investigator or sub-investigator in accordance with their 

directions. 

Enrollment of subjects  

• Primary entry (Enrollment to run-in period) 

Subjects who have provided written consent and are considered to meet all the 

inclusion criteria and none of the exclusion criteria will be enrolled. The study 

representative will enroll subjects by completing the identification code table.  

 

• Secondary entry (Enrollment to treatment period) 

Subjects who satisfy the criteria for progression to the treatment period will be 

enrolled. Enrollment will be completed by the study representative who completes 

the identification code table. Subjects judged inadequate will be discontinued from 

the study before progression to the treatment period. 

 

Method for assignment  

Visit 1 

(Week -4) 

Visit 4 

(Week 8) 

Enrollment to         Enrollment to            Evaluation               Evaluation 

Visit 3 

(Week 4) 

Aclidinium BID (n=30) 

Tiotropium QD (n=30) 

Run-in period       Treatment period (8 weeks) 

Visit 2 

(Week0) 

Assignment 

Run-in period         Treatment Period                    
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Subjects will be randomly assigned to receive aclidinium or tiotropium, with the use 

of an entry table prepared using permuted block randomization. 

 

  6. Eligibility    
 

Inclusion criteria  

Patients who meet all the conditions below at Visit 1 will be eligible as subjects. 

(1) Having provided written consent  

(2) Age  40 years  

(3) Having COPD with severity 2−3 (moderate to severe), as classified according to the 

GOLD guidelines  

(4) Having post-bronchodilator FEV1/FVC <70%, within the previous year  

(5) Having FEV1  30% and < 80% of the predicted value 

(6) Having COPD controlled by COPD medications except long-acting anticholinergic 

agents for more than 4 weeks  

(7) Having smoking history  10 pack-years 

 

Exclusion Criteria 

Patients who meet any of the conditions below at Visit 1 will not be selected as subjects. 

(1) History and concurrent medical conditions 

• Having bronchial asthma 

• Having pulmonary fibrosis definitely diagnosed by CT or HRCT (high-resolution 

CT) 

• Having airway infection (including upper-airway inflammation) within the past 4 

weeks 

• Having experienced hospitalization due to acute exacerbation of COPD within the 

past 3 months 

• Having serious respiratory, cardiac, hepatic, renal, pulmonary, or hematologic 

disease or other concurrent medical condition that would interfere with 

participation in the study  

• Having malignant tumor or a history of malignant tumor within the past 5 years 

• Having contraindication of anticholinergic agents  

 

(2) Medications and therapies  

• Either or both of ICS/LABA agents has been switched within the 4 weeks prior to 
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enrollment or planned to be switched during the run-in/treatment periods 

• LABA has been switched during the run-in period or planned to be switched during 

the study period 

• Use of anticholinergic agents (inhaled, oral, etc.) 

• Use of cholinesterase inhibitors 

• Use of systemic steroids* 

• Use of theophylline products* except extended-release oral theophylline products  

*Except for the treatment of COPD exacerbation 

• Patients under oxygen therapy for 15 hours or more a day 

• Patients whose pulmonary rehabilitation program has been changed within the 

past 6 weeks 

• Patients under acute-phase pulmonary rehabilitation program 

• Patients under non-invasive ventilation 

• A history of adverse reactions to anticholinergic agents 

 

(3) Others 

• Patients who cannot use inhaler correctly 

• Patients who cannot perform a respiratory function test properly 

• Patients who hope to change their smoking habit 

• Woman who are pregnant, lactating, or hoping to become pregnant during the 

study period 

• Patients who have been judged inadequate for the study by the investigator or 

sub-investigator  

 

Criteria for progression to the treatment period 

At Visit 2, subjects who meet all the requirements below will enter the treatment 

period. 

(1) Subjects who had no airway infections (including upper-airway inflammation) 

during the run-in period 

(2) Subjects who did not experience COPD exacerbation during the run-in period 

(3) Subjects who complied with the requirements stipulated in criterion (5) of the 

Inclusion criteria and Section (2), “Medications and therapies” of the Exclusion 

criteria 

(4) Subjects who were judged inadequate as subjects by the investigator or 

sub-investigator  
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  7. Study Drugs    
 

Aclidinium (for details, see package insert) 

 Brand name  

Eklira Genuair 

 Generic name  

Aclidinium bromide 

 Indications 

Resolution of various symptoms resulting from airway obstruction in chronic 

obstructive pulmonary disease (chronic bronchitis, pulmonary emphysema) 

 Inhaler device 

Genuair 

 Dosage and Administration  

A dose of 400 μg is inhaled twice a day, in the morning (9:00−11:00) and at night 

(21:00−23:00). First inhaled time is in night (21:00－23:00) at visit2. 

 Inhalation Instruction  

Instruction will be provided at Visit 2, and also during the study period if needed. 

 Drug Compliance Check  

Regarding the remaining drugs submitted by subjects, investigators or 

sub-investigators will check drug compliance, using a counter.  

 

Tiotropium (for details, see the package insert) 

 Brand name 

Spiriva 

 Generic name  

Tiotropium bromide hydrate  

 Indications  

Resolution of various symptoms resulting from airway obstruction in chronic 

obstructive pulmonary disease (chronic bronchitis, pulmonary emphysema) 

 Inhaler device 

HandiHaler or Respimat 

 Dosage and Administration  

 HandiHaler: One capsule (18 μg as tiotropium) is administered once daily, at 

night (20:00−22:00).  
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 Respimat: Two inhalations (5 μg as tiotropium) are administered once daily, at 

night (20:00−22:00).  

 Inhalation Instruction  

 Instruction will be provided at Visit 2, and also during the study period if 

needed. 

 Drug Compliance Check  

 HandiHaler: Investigators or sub-investigators will check the used blister packs 

submitted by subjects.  

 Respimat: Investigators or sub-investigators will check the remaining amount of 

the drug submitted by subjects, using a scale.  

 

  8. Endpoints and Evaluation Schedule   
 

Endpoints and Evaluation Schedule 

The entire schedule of the present study is shown in Table 1.  

 

Table 1. Schedule 

 

Visit 1 

(Week -4) 

Visit 2 

(Week 0) 

Visit 3 

(Week 4) 

Visit 4 

(Week 8) 

Consent acquisition ●  
  

Enrollment ● ● 
  

Randomization   ● 
  

Baseline characteristics ●  
  

Clinical examinations ● ● ● ● 

Instruction for study 

drug inhalation 
 ● ○ 

 

Prescription of study 

drug 
 ● ● 

 

Respiratory function 

test 
● ● ● 

 

Serial respiratory   
 

● 
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Visit 1 

(Week -4) 

Visit 2 

(Week 0) 

Visit 3 

(Week 4) 

Visit 4 

(Week 8) 

function test  

Clinical laboratory tests  ● 
 

● 

FeNO  ○ ○ ○ 

SGRQ  ● ● ● 

mMRC questionnaire   ● ● ● 

SOBQ  ● ● ● 

SF-8  ● ● ● 

Physical Activity   
  

Adverse events    
  

●: conduct, ○: conduct if needed 

 

Endpoints 

 Respiratory Function Test (by using a spirometer) 

 Measurement Method: Measured according to the ERS/ATS Guideline12) 

 Endpoints:    Forced vital capacity (hereinafter referred to as FVC) 

- Forced expiratory volume in 1 second (hereinafter referred to as 

FEV1) 

- Percent predicted forced expiratory volume in 1 second (hereinafter 

referred to as %FEV1) 

- Percent actual forced expiratory volume in 1 second (hereinafter 

referred to as FEV1%) 

- Vital capacity (hereinafter referred to as VC) 

- Inspiratory capacity (hereinafter referred to as IC)  

 Serial respiratory function test (by using a spirometer) 

 Scheduled Time: At Visit 4, in the morning 

 Measurement Method: The same as carried out in respiratory function test 

 Test procedure: At Visit 4 (week 8), the test shall be conducted by dosing group as 

follows:  

Aclidinium group  

Subjects are scheduled to visit the study site between 9:00 and 11:00, and to 

undergo respiratory function test before and 1, 2, and 3 hours after 
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inhalation of the study drug  

Tiotropium group 

Subjects are scheduled to visit the study site between 9:00 and 11:00, and to 

undergo respiratory function test immediately, and 1, 2, and 3 hours after 

visit. Inhalation of the study drug is unnecessary. 

 FeNO 

Measurement will be conducted at study sites, if practicable, and should be conducted 

in accordance with the instructions provided with individual measurement devices or 

equipment.  

 Physical Activity 

GT3X-BT (Actigraph Co.,) and ActiLife Ver 6.10 will be used as measurement 

equipment and analysis software, respectively. Investigators will instruct subjects 

regarding their use. Measurement periods range from Visit 1 (week -4) to Visit 4 (week 

8). 

 Questionnaire  

Questionnaires to be used are as follows:  

 SGRQ: COPD-specific questionnaire 

 mMRC questionnaire: To measure the effect of dyspnea (shortness of breath) on 

daily life 

 SOBQ: To measure activities of daily living and shortness of breath on exertion  

 SF-8: comprehensive questionnaire on HRQOL 

 Clinical laboratory tests 

The following parameters will be measured:  

 hsCRP in serum  

 WBC, eosinophils, and neutrophils in whole blood  

 

  9. Study Procedure   
 

[Visit 1 (week -4)] 

 Consent Acquisition  

The investigators will use the written patient information approved by the ethical 

review board to thoroughly explain the study to candidate patients and will then obtain 

voluntary written consent from each.  

 Enrollment 
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The investigators will enroll subjects who have provided written consent and are 

considered to meet all the inclusion criteria and none of the exclusion criteria. 

 Baseline characteristics 

Information regarding sex, age, height, weight, disease type, severity classified 

according to the GOLD guidelines, smoking history, duration of disease, COPD 

treatments before enrollment, combination therapies, history of COPD exacerbations, 

past clinical laboratory findings (Ig-E), concurrent medical conditions, and concomitant 

medications will be obtained from each subject through interview. 

 Clinical examinations  

Each investigator will conduct inquiry and physical assessment. 

 Respiratory function test 

Respiratory function will be measured with a spirometer. 

 Physical Activity 

The investigators will provide the subjects with GT3X-BT and explain how to use it, 

and ask them to carry it during the study period and to submit it at each visit. The data 

will be collected by the investigators. 

 

[Visit 2 (week 0)] 

 Enrollment and Randomization  

The investigator will enroll subjects who have fulfilled the criteria for progression to 

the treatment period and randomly assign them to receive aclidinium or tiotropium. 

 Clinical examinations 

The investigator will conduct inquiry and physical assessment.  

 Respiratory function test 

Prior to inhalation of the study drug, respiratory function will be measured with a 

spirometer.  

 FeNO  

FeNO will be measured. 

 Clinical laboratory tests  

Whole blood and serum will be collected by blood collection. 

 Questionnaires 

Each subject will be asked at visits to complete the following questionnaires: 

(1) SGRQ, (2) mMRC Questionnaire, (3) SOBQ, and (4) SF-8  

 Physical Activity 
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The investigator will recover the GT3X-BT from each subject to check the measurement 

data. After data check, the investigator will again provide each subject with the 

monitoring device and request the subject to carry it during the study period.  

 Prescription of the study drug and inhalation instruction  

The investigator will prescribe the allocated study drug, and then instruct subjects on 

proper inhalation of the drug. 

 

[Visit 3 (week 4)] 

 Clinical examinations  

The investigator will conduct inquiry and physical assessment of each subject. 

 Respiratory function test  

Prior to inhalation of the study drug, respiratory function will be measured with a 

spirometer. 

 FeNO  

 FeNO will be measured. 

 Questionnaires 

 Each subject will be asked at visits to complete the following questionnaires: 

(1) SGRQ, (2) mMRC Questionnaire, (3) SOBQ, and (4) SF-8 

 Physical Activity 

The investigator will recover the GT3X-BT from each subject to check measurement 

data. After data check, the investigator will again provide the monitoring device to each 

subject and request the subject to carry it during the study period.  

 

[Visit 4 (week 8)] 

 Clinical examinations 

The investigator will carry out inquiry and physical assessment of each subject. 

 Regarding inhalation of the study drug 

The investigator will confirm the issues below through inquiry of the subject, and enter 

the facts in their medical records.  

(1) Time of study-drug inhalation in the previous night  

(2) Absence of study-drug inhalation in the morning of the appointed day 

However, since inhalation of the study drug will be conducted in the aclidinium 

group, the time of inhalation should be entered into the medical record.  
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 FeNO  

FeNO will be determined. 

 Serial respiratory function test 

Using a spirometer, measurement of respiratory function will be carried out before and 

1, 2, and 3 hours after the study drug inhalation in the aclidinium group; and at the 

time of visit, and 1, 2, and 3 hours after the measurement at visit in the tiotropium 

group. 

 In the tiotropium group, measurement time will be calculated with the previous night 

administration as hour 0. 

 Clinical laboratory tests 

For clinical laboratory tests, blood will be collected to obtain serum and whole blood.  

 Questionnaires 

 Subjects will be asked at visits to complete the questionnaires below.  

(1) SGRQ, (2) mMRC questionnaire, (3) SOBQ, and (4) SF-8 

・ Physical Activity 

The investigator will recover the GT3X-BT from the subjects to collect measurement 

data. 

 

  10. Endpoints and Statistical Analyses    

 

Primary Endpoint 

- FEV1AUC 

Aclidinium: FEV1 AUC measured before inhalation and at hours 1, 2, and 3 

after inhalation 

Tiotropium: FEV1 AUC measured at the time of visit and at hours 1, 2, and 3 

after the measurement at visit 

 

Secondary Endpoints  

- Respiratory function test parameters (FVC, FEV1, %FEV1, FEV1%, VC, IC) 

- FeNO 

- Questionnaires (SGRQ, mMRC questionnaire, SOBQ, SF-8) 

- Physical Activity evaluable with the use of GT3X-BT 

Calorie consumption, METs, Freedson bouts (frequency, time spent), Sedentary 
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bouts (frequency, time spent), steps counts, activity level (sedentary, light, 

moderate, vigorous, very vigorous) 

      AM is defined as the time after 6:00 to 12:00 and PM, from 12:00 to 22:00. Each 

activity will be evaluated by AM/PM. 

- Clinical laboratory tests (hsCRP, basophils, neutrophils, WBC) 

- COPD exacerbations  

COPD exacerbation will be determined according to the definition in the COPD 

Guidelines Version 4. In consideration of the degree of exacerbated 

COPD-related symptoms (dyspnea, cough, sputum, etc.), necessity of 

additional therapies (antibiotics, systemic steroids, etc.), history of 

hospitalization, and visits to the emergency room, investigators will judge the 

presence or absence of exacerbation (adverse event). Transient symptoms of 

exertion in daily life will be excluded from determination as COPD 

exacerbation. 

- Correlation between questionnaires (SGRQ, mMRC questionnaire, SOBQ, SF-8) and 

FEV1AUC 

- Summary scores and subscales of SF-8  

- Correlations between activity (calorie consumption and steps counts) and COPD 

parameters (FEV1 AUC, SGRQ, SF-8, mMRC) 

 

Safety Endpoints 

- Adverse events and adverse drug reactions (ADRs) 

 

Statistical analyses 

 Descriptive statistics  

The number of cases (or patients), mean values, and standard deviations (SD) will be 

mentioned.  

 Primary endpoint  

FEV1AUC in both groups will be calculated from results of serial respiratory function 

test, and a covariate will be added on the basis of baseline characteristics to conduct 

analysis of covariance. 

 Secondary endpoints  

• Other endpoints will be compared between the two groups and within each group. 
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• Analysis will be performed by t-test or paired t-test in cases of normal distribution, 

and by Wilcoxon test or Wilcoxon signed rank sum test in cases of non-normal 

distribution. Pearson product-moment correlation coefficient (parametric) or 

Spearman's rank correlation coefficient (non-parametric) will be used for 

correlation analysis. 

• Factors influencing FEV1 AUC will be determined by multivariate analysis. 

• Analytical method 

• Adverse events and adverse drug reactions will be tabulated. 

• Detailed methods for statistical analysis will follow a statistical analysis plan (SAP) 

that will be separately documented. 

 

  11. Target Sample Size   
 

To calculate the number of patients needed to evaluate the difference between once-daily 

administration and twice-daily administration of the inhaled muscarinic agents, we 

estimated FEV1AUC of Acli-BID to be 186 mL·hr and that of Tio-QD to be 93 mL·hr (SD 

was 80% for both), based on a paper by Beier J, et al 4. With α = 0.05 and for a power of 80%, 

52 patients were needed to have statistically significant differences on both sides. With the 

dropout rate set at 10%, 30 patients in each group, a total of 60 patients were needed. 

 

  12. Study Organization    
 

Study Representative 

Kamei Clinic of Internal and Respiratory Medicine  

Clinic Director: Tadashi Kamei 

3007-4 Oota-Shitamachi, Takamatsu, Kagawa 761-8073, Japan  

TEL: 087-866-5001 

 

Study centers (planned) 

- Kamei Clinic of Internal and Respiratory Medicine 

- Federation of National Public Service Personnel Mutual Aid Associations KKR 

Takamatsu Hospital 

- Mitoyo General Hospital  
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- Kagawa Prefectural Central Hospital  

- Takamatsu Municipal Hospital  

- Sakaide City Hospital 

- Takamatsu Red Cross Hospital 

 

Study Secretariat 

Bell Medical Solutions, Inc. 

2-16-8 Minami–Ikebukuro, Toshima-ku, Tokyo 171-0022, Japan  

TEL: 0120-291-335; E-mail: jimukyoku@medical-bs24.com 

 

Audit Services 

Bell Medical Solutions, Inc. 

2-16-8 Minami–Ikebukuro, Toshima-ku, Tokyo 171-0022, Japan  

Audit group 

 

Study Sponsor 

KYORIN Pharmaceutical Co., Ltd. 

 

  13. Responsibilities of the Study Representative and Principal 

Investigators 
  

 

Responsibilities of Study Representative and Principal Investigators 

(1) The study representative will prepare a study protocol (draft); after confirming 

approval by the principal investigators of the study sites, the study 

representative will finalize the protocol.  

(2) The study representative and principal investigators will obtain permission for 

the use of questionnaires and will also prepare materials necessary for 

implementation of the study. 

(3) The study representative and principal investigators will take advance 

measures, including obtainment of insurance and other essential matters to 

compensate subjects for possible health injury caused in relation to the study.  

(4) The study representative and principal investigators will ensure the study is 

conducted properly in consideration of the human rights, safety, and welfare of 

subjects, in compliance with the study protocol and ethical principles of clinical 
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research.  

(5) The study representative and principal investigators will confirm the contract 

on the clinical study agreed by the sponsor and have responsibility for the 

contents.  

(6) The study representative and principal investigators will prepare an informed 

consent form and revise it as necessary.  

(7) The study representative, principal investigators, and directors of study sites 

will assure sufficient medical treatment and care are provided for all clinically 

significant study-related adverse events that may occur in subjects during and 

after the study period.  

(8) The study representative and principal investigators will take appropriate 

measures for any serious adverse event. 

(9) The study representative and principal investigators will discontinue the study 

if predicted risks are judged higher than expected benefits in the conduct of the 

study or if the yield of sufficient or insufficient outcome is nearly determined. 

(10) The study representative will share the necessary study-related information to 

principal investigators of study sites. 

(11) The study representative and principal investigators will supervise the CRO in 

carrying out proper services without delay. 

(12) The study representative and principal investigators will take appropriate 

measures at the end of the study  

(13) The principal investigators will report to the study representative and directors 

of study institutions and take appropriate measures in the following situations:  

・ A serious concern from a viewpoint of respect for human rights (such as leakage 

of study-related information) or of study conduct is raised  

・ A fact or information that impairs the proper conduct of the study or the 

reliability of study results, or information that may impair the proper conduct of 

the study or the reliability of study results is detected  

・ A fact or information that compromises the ethical validity or scientific 

rationality of the study and may affect the subsequent conduct of the study, or 

information that may compromise the ethical validity or scientific rationality of 

the study and affect the subsequent conduct of the study is detected  

 

Roles of contract research organization (CRO)  

(1) Management of the study secretariat  

(2) Visits to study sites  

(3) Recovery of case reports related to this study  
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(4) Data management in this study  

(5) Statistical analyses of the data obtained in this study  

(6) Support for publication of the results obtained in this study  

(7) Support for necessary procedures to the ethical review board in this study 

(8) Support for payment of research funds 

(9) Support for abstract preparations and entries to academic conferences and 

meetings 

(10) Support for paper writing  

(11) Monitoring support 

(12) Audit 

(13) Execution of other services regarding necessary for this study  

 

Responsibilities of the study sponsor 

(1) The study sponsor will provide appropriate advice for proper and safe use of the 

study drugs on the basis of the contract agreed in advance with the study 

representative on the implementation and management of the present research 

and to pay the reasonable research-related expenses.  

(2) The study sponsor will avoid suspicious behaviors and activities in the conduct 

of this study. 

 

  14. Assurance of Study Quality   
 

In the conduct of the study, the principal investigators will implement monitoring 

(self-examination) to secure the reliability of data according to the procedures stipulated 

below and will allow execution of audit.  

 

Monitoring Procedure  

• The purpose of monitoring is to check the progress of the study and to assess 

whether the study is carried out in accordance with ethical principles and the 

protocol. 

• Monitoring is to be conducted as self-examination by the principal investigators in 

all institutions where subject registration was made, in principle. 

• Subjects to be examined will be selected by sampling, and the number of selected 

subjects will be properly adjusted up to finally 10% of the subjects at a given study 

site. If 10% does not correspond to an integer, at least one subject will be examined. 
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• Monitoring will be carried out once during the study. 

• The CRO will prepare a monitoring checklist (draft) to support self-monitoring.  

• The principal investigators will prepare a monitoring checklist, carry out monitoring 

with the use of the list, and keep the results of monitoring as important records of 

the study. 

• If data inconsistency or disagreement is observed as a result of monitoring, the 

principal investigators will make proper revision and take measures depending on 

the inconsistent content. The principal investigators will devise 

recurrence-preventive measures to ensure similar discrepancy is not repeated.  

 

Audit Procedure 

• The purpose of audit is to investigate whether the study was properly conducted in 

accordance with ethical guidelines and the study protocol, to secure the reliability of 

the results of the study.  

• The person responsible for audit will be from a third party requested by the principal 

investigators and not directly related to the study.  

• The institution to be audited will be the study site in which the largest number of 

subjects was enrolled, in principle.  

• The number of subjects to be audited will account for about 10% of the total and 

selected by sampling. 

• Audit will be conducted after termination of the study.  

• The person in charge of audit will prepare an audit report, which will be kept in 

custody as an important record of the study. 

 

Report of audit results 

• The person responsible for audit will submit a report of the audit to the director of 

the study site and to the study representative. 

 

  15. Protection of the Privacy and Personal Information of Subjects    
 

Protection of Personal Information 

• Anonymization of materials (samples) 

In handling case report forms, written consent given by subjects to participate in the 

study, and raw materials related to the conduct of the study, the privacy of subjects 

and their personal information will be thoroughly protected. For example, 
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identification codes will be used to identify subjects. The name, medical record 

number, and initials will not be entered on the case report forms.  

• Methods of custody for materials (samples), custody duration, and methods of 

disposal after termination of the study 

The principal investigator must store important study-related documents and 

records (copies of written application for approval, written notices from heads of 

medical institutions, copies of written applications and reports for various purposes, 

consent forms, and other documents or records necessary for assurance of data 

reliability) until 5 years after termination of the study or 3 years after publication of 

study results, whichever comes later. Thereafter, these documents and records will 

be discarded with careful attention to personal information. 

• Measures to be taken when publishing study results  

When study results are published, personally identifiable information may not be 

issued. In addition, samples obtained from subjects in the study may not be used for 

any objective other than the study objectives. 

 

Informed Consent 

• Acquisition method  

Prior to study commencement, the principal investigators or investigators will use 

the written patient information prepared in accordance with the Ethical Guidelines 

and approved by the ethical review board to thoroughly explain the study to 

candidate patients and will then obtain voluntary written consent from each. 

• Re-consent 

The principal investigators or investigators will communicate any information or 

change in the protocol that may affect the consent of subjects to each subject in a 

timely manner and confirm the subject’s willingness to continue participation. After 

approval by the ethical review board, the principal investigators will revise the 

written patient information and obtain written consent from each subject again.  

• Contents of written consent with explanation 

Explanation items for subjects are to be based on ethical principles; specifically, the 

following will be included:  

(1) Study title and a statement that study conduct has been approved by the head of 

the study institution  

(2) Names of the study institution and principal investigators (for a multi-center 

study, names of study institutions and principal investigators will be included) 
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(3) Study objectives and significance 

(4) Study methods (including purposes of use of samples and information obtained 

from subjects) and study duration  

(5) Reasons why the subject was selected 

(6) Burden on subjects and foreseeable risks and benefits 

(7) That the subject can withdraw from the study at any time even if they have 

consented to participate in the study or continue participation (with the facts 

and the reasons if it is difficult to take measures according to the nature of 

withdrawal) 

(8) That the subject will not be treated unfavorably if disagreeing to participate in 

the study or continue participation, or by withdrawing consent  

(9) Methods for publishing study-related information 

(10) A statement that access to the study protocol and materials regarding study 

methods will be provided upon request of the subject under the conditions where 

personal information of other subjects is fully protected and the originality of the 

study is not impaired; and method for access 

(11) Handling of personal information (including the method of anonymization, when 

appropriate) 

(12) Methods for storing or discarding samples and information 

(13) The status of study-related conflict of interest of the study institution, including 

study funding, as well as the study-related conflict of interest of investigators, 

including personal profits 

(14) Responses to consultation and inquiry from subjects and related persons  

(15) Economic burden on subjects or reward, if any, with details 

(16) For a study involving medical conduct beyond usual clinical practice, other 

therapeutic options, etc. 

(17) For a study involving medical conduct beyond usual clinical practice, medical 

care to be offered to the subject after the end of the study  

(18) Handling of the study results (including accidental findings) related to subjects 

if important findings about health of subjects and/or inheritable genetic features 

are obtained during the study 

(19) For a study involving invasive technique, the presence or absence of 
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compensation for study-related health injury, with details 

(20) A statement that samples or information obtained from subjects may be used in 

a future study that cannot be specified at the time of consent acquisition or may 

be provided to other study institutions, and expectations at the time of consent 

acquisition, when appropriate 

(21) For a study involving invasion (excluding minor invasion) and intervention, a 

statement that access to samples or information obtained from the subject will 

be provided to persons engaged in monitoring or audit and ethical review board 

members within the range of necessity under conditions in which the subject’s 

confidentiality is protected 

 

  16. Adverse Events    

 

Definition of Adverse Events 

An adverse event is defined as any unfavorable or unintended sign (including abnormal 

changes in laboratory values), symptom, or disease that occurs in a subject administered 

the study drug, and does not necessarily have a causal relationship with the drug. 

 

Assessment of Adverse Events  

(1) Adverse events will be assessed based on subjective symptoms and objective findings. 

(2) COPD exacerbation will be determined according to the definition in the COPD 

Guidelines Version 4. In consideration of the degree of exacerbated COPD-related 

symptoms (dyspnea, cough, sputum, etc.), necessity of additional therapies 

(antibiotics, systemic steroids, etc.), history of hospitalization, and visits to the 

emergency room, investigators will judge the presence or absence of exacerbation 

(adverse event). Transient symptoms of exertion in daily life will be excluded from 

determination as COPD exacerbation. 

 

Handling of Adverse Events 

For all adverse events, the name of the event, date of occurrence (if unclear, the date of 

occurrence is substituted by the date of clinical examination or test that revealed the 

symptom and/or sign), severity, seriousness, continuation or discontinuation of study 

treatment, presence or absence of treatment (and details if any), outcome and date of 
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outcome (if unclear, the date of outcome is substituted by the date of confirmation of 

outcome), causal relationship to the study drug, etc., will be entered on the case report 

form. 

 

Serious Adverse Events 

The investigators will assess adverse events meeting any of the criteria below as serious. 

The investigators will take necessary measures to secure the safety of the subject and if 

necessary, offer appropriate medical care after giving explanation to the subject. 

When the investigators become aware of such a case, they will promptly report it to the 

director of the study institute, the study representative, and the ethical review board. 

The study representative will report to the study sponsor. 

 

(1) Fatal  

(2) Life-threatening 

(3) Requiring inpatient hospitalization or prolonging existing hospitalization for 

treatment  

(4) Disability/incapacity (dysfunction interfering with activities of daily life)  

(5) May result in disability/incapacity  

(6) Assessed as serious in line with the criteria (1) to (5) above  

(7) Congenital anomaly/birth defect 

Medically important events other than those above will be assessed in reference to the 

“Criteria for Classification of Seriousness of Adverse Drug Reactions” (Notification No. 

80 of the Safety Division, PAB dated June 29, 1992), etc. 

 

Causal Relationship between Adverse Events and Study Drugs 

The investigators will assess causal relationship of adverse events with the study drug 

according to three grades as below, in reference to the criteria described. Adverse events 

except those assessed as not related to the study drug (1: Not related) will be regarded as 

adverse drug reactions (ADRs) to the study drug.  

 

1 Not related 
There is a definite cause other than the study drug, 

and association with the study drug is denied.  

2 Possibly related 
Causal involvement of the study drug cannot be 

ruled out, although another cause is suspected  

3 Related All possible causes other than the study drug are 
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ruled out, or the effect of the study drug is obvious.  

 

Responses to Health Injury of Subjects 

If an adverse event occurs, investigators will appropriately treat the subject. In this 

situation, the treatment will be covered by health insurance of the subjects.  

 

Compensation for Health Injury  

If health injury occurs, the investigators will take necessary measures to secure the 

safety of the subject. The investigators will also assess whether the health injury can be 

covered by insurance purchased for the study. In addition, the investigators will consider 

whether the health injury may be covered by the Relief System for Sufferers from 

Adverse Drug Reactions.  

 

Reporting Adverse Drug Reactions 

If an ADR or ADRs occur due to aclidinium, prompt contact will be made with medical 

representatives of KYORIN Pharmaceutical Co., Ltd. If an ADR or ADRs occur due to 

tiotropium, prompt contact will be made with medical representatives of Nippon 

Boehringer Ingelheim Co., Ltd.  

 

Reporting Adverse Events  

Investigators will report occurrence of adverse events, etc., in a timely manner, as shown 

in Figure 2. 

 

ADR, adverse drug reaction; SR, study representative; ERB, ethical review board; MR, 

Adverse 

event 

Serious 

adverse event 

Non-serious 

adverse event 
Adverse 

event 

ADR 

Adverse 

event 

ADR 

Report to Director 

of Study Institute, 

SR, ERB 

Report to 

MRs 

Report to Director 

of Study Institute, 

SR, ERB 

Report to 

MRs 
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medical representative 

 

Figure 2. Reporting on the occurrence of adverse events  

 

  
17. Benefits and Disadvantages to Subjects Resulting from Study 

Participation 
  

 

Benefits to Subjects  

As aclidinium and tiotropium are both long-acting anticholinergic agents, various 

COPD-based symptoms are expected to resolve owing to administration of these drugs. 

The two drugs differ in usage: aclidinium, twice daily; tiotropium, once daily. After the 

second dose, aclidinium compared with tiotropium is expected to improve respiratory 

function and trough FEV1, resulting in amelioration of activity as well as QOL and 

daytime COPD symptoms. Therefore, aclidinium can potentially contribute to the 

progress of COPD treatment. 

 

Disadvantages to subjects 

(1) Since the present study is an interventional study, therapeutic procedures and 

laboratory test items may differ from those in the conventional therapies; and blood 

collection and data entry into questionnaires may impose a burden on subjects. 

(2) The primary endpoint of this study is the measurement result of serial respiratory 

function test at Visit 4. The measurement may restrain subjects for many hours. 

Measurement at night, compared with morning, may require lodging and impose a 

longer restraint, resulting in a heavier burden on the subjects. Thus, serial respiratory 

function test will be implemented at visits to the study institution in the morning.  

To achieve our aim in consideration of burden reduction, for the examination of the 

differences in respiratory function between once-daily and twice-daily medications, 

once-daily administration of tiotropium has been scheduled to be at night.  

(3) Possibility of occurrence of adverse events 

• Aclidinium: In clinical trials conducted in Japan, ADRs (including abnormal laboratory 

test values) were observed in 40 of 442 subjects (9.0%). Major ADRs included arrhythmia 

in 4 subjects (0.9%), dizziness in 4 (0.9%), increased blood creatine phosphokinase in 3 
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(0.7%), and urine glucose positive in 3 (0.7%). In overseas clinical trials, ADRs occurred 

in 260 of 2700 subjects (9.6%), including xerostomia in 28 (1.0%), headache in 26 (1.0%), 

and cough in 18 (0.7%). 

 

• Tiotropium (capsule, Spiriva 18 μg): In a phase III clinical trial involving 362 COPD 

subjects conducted in Japan, 177 subjects received 18 μg of tiotropium. ADRs were 

reported in 35 subjects (19.77%); the major ADR was dry mouth in 18 (10.17%). In 

domestic and foreign comparison studies carried out using placebo or an active drug as 

control before approval acquisition, COPD subjects were treated with tiotropium (18 μg). 

The major ADR was dry mouth. Although the treatment periods were not the same, 

together the incidence of dry mouth was 6.17% (n=228).  

 

• Tiotropium (Respimat, Spiriva 2.5 μg): A domestic phase II clinical trial was carried out 

in 157 COPD subjects. Among 147 subjects receiving tiotropium 5 μg, ADRs were 

reported in 4 subjects (2.72%), including dry mouth in 1 (0.68%). In foreign comparison 

studies carried out using placebo or an active drug as control, 849 COPD subjects 

received tiotropium 5 μg. The major ADR was dry mouth. Although the treatment period 

differed among the trials, together the frequency of dry mouth was 6.01% (n=51) (at the 

time of approval). 

 

  18. Conditions and Measures for Study Discontinuation   

 

Withdrawal of Subjects from the Study 

If further participation of a subject is considered difficult based on the discontinuation 

criteria below, the investigators will withdraw the subject from the study. In such cases, 

the reason for discontinuation will be recorded on the case report form and if necessary, 

will be explained to the subjects. In addition, the investigators will act sincerely to 

prevent disadvantage to the subject after discontinuation.  

 

Discontinuation Criteria 

The principal investigators will determine further participation as difficult for the 

following reasons:  

(1) Occurrence of adverse events  
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(2) COPD exacerbation 

(3) Insufficient therapeutic effect 

(4) Subject is inappropriate for the study 

(5) No visit to the study site and lost to follow-up  

(6) Request for study discontinuation by the subject 

(7) Pregnancy 

(8) Others:  

In case that investigators judge the study continuation difficult for other reasons. 

 

Discontinuation and Suspension of the Study 

(1) Discontinuation of the whole study  

The study representative will promptly discontinue the study if significant violation of 

ethical principles that may threaten achievement of the primary study objective or the 

safety of the subjects occurs. 

 

(2) Study Discontinuation at the Study Site 

The principal investigators, if having judged study discontinuation or suspension 

necessary, will negotiate with the study representative and decide on discontinuation or 

suspension of the study.  

 

Handling of Materials (Samples) and Personal Information Obtained before 

Discontinuation 

The materials (samples) obtained before discontinuation of the study will be used in 

analyses. Personal information will be handled in accordance with the procedure 

described in Section 15. “Protection of the Privacy and Personal Information of Subjects.”  

 

Termination of the Study 

At termination of the study, the study representative and principal investigators will 

promptly submit study termination reports to the ethical review board, and will also 

report to the study sponsor and directors of the study institutions.  
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  19. Gathering and Handling of Study Results   

 

Publication of the Study Contents 

Information concerning the conduct of the study, including the study objectives, will be 

registered in UMIN. Open information will include the following: 

(1) Study objectives, subjects, inclusion and exclusion criteria, and primary endpoint 

(2) Progress status  

(3) Names of study sites, principal investigators; consultation desk for inquires and 

compliments; study sponsor 

 

Publication of the Study Results 

The results of the study conducted in accordance with the protocol will be published at 

related academic conferences or meetings or in academic journals by the study 

representative, principal investigators, or investigators. At publication, sufficient 

consideration will be taken for protection of the personal information and privacy of the 

subjects.  

After the final publication of the results, reporting to the directors of the study sites will be 

carried out promptly and without delay.  

 

  20. Study Period   

 

Study Period 

Enrollment period: From contract execution to December 31, 2015  

Study period: From contract execution to March 31, 2016  

 

  21. Study Funding and Conflict of Interest   

 

Source of Study Funding 

This study will be conducted as a contract study funded by KYORIN Pharmaceutical Co., 

Ltd.. 
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Conflict of Interest  

The study representative, principal investigators, and investigators will properly manage 

and announce, if necessary, his/her own status of conflict of interest related to the study.  

The principal investigators and investigators will explain the status of conflict of interest to 

the subjects at the time of consent explanation.  

 

  22. Financial Burden on Subjects   

 

As this study will be conducted within the health insurance scheme, the cost of study 

participation imposed on subjects will be the same as that for usual medical care, except 

for hsCRP, which is not included in the National Health Insurance Drug Price Standard 

list and will be included in the research funding. To reduce the subject’s burden of study 

participation, prepaid cash cards for 5000 yen will be provided at visits 1, 2, and 3; and a 

prepaid cash card for 15000 yen at visit 4.  

 

  23. Progress and Final Reports Submitted to the Ethical Review Board   

 

A final report, including the following information, will be submitted to the ethical review 

board at the end of the study: The actual date of study initiation, status of the study 

(number of subjects), status of ethical considerations, and occurrence of disadvantages and 

adverse events, and study outcomes.  
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