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SUPPLEMENTARY APPENDIX 

 

Inclusion Criteria 

Subjects who met the following inclusion criteria were eligible for enrolment in the study: 

1. Male or female, aged ≥40 to ≤75 years at the time of informed consent.  

2. Provided written informed consent and was willing and was able to comply with all 
aspects of the protocol.  

3. Current or previous cigarette/bidi (a thin cigarette made of tobacco flakes wrapped in a 
tendu leaf) smokers with a history of cigarette/bidi smoking of at least ten pack-years 
(number of pack years = [number of cigarettes/bidis per day/20] x number of years 
smoked [e.g. 20 cigarettes per day for ten years, or ten cigarettes per day for 20 years]). 
Previous smokers were defined as those who had stopped smoking for at least six months 
before Visit 1.  

4. Diagnosis of chronic obstructive pulmonary disease (COPD) (as defined by the Global 
Initiative for Chronic Obstructive Lung Disease [GOLD] Guidelines, 2017).  

5. Post-bronchodilator ratio of forced expiratory volume in one second and forced vital 

capacity (FEV1/ FVC) < 0.70 and post-bronchodilator FEV1≥30% of predicted and <80% of 
predicted, at the screening visit. History of at least two exacerbations of COPD within 12 
months before screening. A modified Medical Research Council (mMRC) grade 2 or 
greater dyspnoea. 

6. Subjects who used inhaled corticosteroid (ICS) with or without a long-acting β2 agonist 
(LABA) (as a free or fixed combination), or ICS with a long-acting muscarinic antagonist 
(LAMA), or LABA with LAMA (as a free or fixed combination), or LAMA monotherapy as 
maintenance treatment for at least one month before the screening. 

7. Had no significant abnormality that suggested chest disease other than COPD, on chest X-
ray or computed tomography (CT) scan taken within six months before screening. If there 
was no chest X-ray/CT scan taken less than or equal to six months before the consent visit 
(Visit 0), a chest X-ray was performed during screening to rule out any other significant 
abnormality.  

8. Female subjects who had a negative pregnancy test at Visit 1, and agreed to use adequate 
forms of nonhormonal contraception during the study (i.e. women of child-bearing 
potential used a highly effective method of birth control, such as condom and spermicide, 
diaphragm or cervical cap and spermicide, condom and diaphragm or cervical cap, 
nonhormonal IUD), or females who were of nonchild bearing potential i.e. who were 
surgically sterile (history of hysterectomy or bilateral tubal ligation or bilateral 
oophorectomy; partial hysterectomy was not sufficient or vasectomised partner) or 
postmenopausal (12 months of spontaneous amenorrhea), or who agreed to remain 
abstinent. 

9. Male subjects who agreed to either remain abstinent or use a highly effective method of 
birth control as described above. 

10. Ability to use dry powder inhaler independently and correctly in view of the investigator. 
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Exclusion Criteria 

Subjects meeting any of the following criteria were not enrolled in the study: 

1. A current or historic diagnosis of asthma.  

2. Treatment with long-acting muscarinic agonist (LAMA), long-acting beta-agonist (LABA), 
and inhaled corticosteroids (ICS) in one or multiple inhalers, within one month before the 
screening.  

3. Known respiratory disorders other than COPD including but not limited to alpha-1 
antitrypsin deficiency as the underlying cause of COPD, active tuberculosis, lung cancer, 
bronchiectasis, sarcoidosis, lung fibrosis, history of allergic rhinitis or atopy, pulmonary 
hypertension, and interstitial lung disease.  

4. Inability to use the study drug and device satisfactorily in the opinion of the investigator, 
at Visit 1.  

5. Any previous lung resection surgery (e.g. lung volume reduction surgery or lobectomy).  

6. Chest X-ray or CT scan, which reveals evidence of clinically significant abnormalities, not 
believed to be due to the presence of COPD (e.g. evidence of pneumonia, other infection, 
atelectasis, or pneumothorax).  

7. Type I or uncontrolled type II diabetes.  

8. History of narrow-angle glaucoma, symptomatic prostatic hyperplasia or bladder-neck 
obstruction or moderate-to–severe renal impairment or urinary retention (Subjects with 
transurethral resection of prostate, subjects who had undergone full resection of the 
prostate, and subjects who were asymptomatic and stable on pharmacological treatment 
for the condition were considered for the study.). Patients with a postvoid residue of >50 
mL on ultrasonography at screening were excluded from the study. Patients with an intra-
ocular pressure of >21 mm of Hg in any eye, at screening, were excluded from the study.  

9. Used oral/depot corticosteroids or antibiotics for COPD exacerbation within six weeks 
prior to Visit 1 or the subject has had a change in dose or type of any medications for 
COPD within one month before Visit 1.  

10. Hospitalisation for COPD exacerbation or pneumonia within three months before Visit 1.  

11. Had a clinically significant laboratory abnormality or a clinically significant condition, in 
the judgment of the investigator, such as (but not limited to):  

a. Unstable ischaemic heart disease, left ventricular failure (New York Heart 
Association Class III and IV), history of myocardial infarction, arrhythmia (excluding 
chronic stable atrial fibrillation). Subjects with such events not considered clinically 
significant by the investigator were considered for inclusion in the study.  

12. An abnormal and clinically significant 12-lead electrocardiogram (ECG) as per the 
investigator’s judgement. For the study, an abnormal ECG was defined as a 12-lead 
tracing, which was interpreted with (but not limited to) any of the following:  

a. Clinically significant conduction abnormalities (e.g. left bundle branch block, 
Wolff-Parkinson-White syndrome)  

b. Myocardial ischaemia.  
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c. Clinically significant arrhythmias (e.g. atrial fibrillation, ventricular tachycardia)  

d. A mean QTcB value at screening ≥450 msec (for males)/≥470 msec (for females) 
and, the QTc(B) of all three screening ECGs are not within 10% of the mean, or an 
ECG that is not suitable for QT measurements (e.g. poorly defined termination of 
the T wave)  

13. A known case of positive hepatitis B surface antigen or positive hepatitis C antibody at 
Visit 1.  

14. Known to be human immunodeficiency virus (HIV) positive.  

15. Current malignancy or previous history of cancer in remission for <5 years before Visit 1 
(localised basal cell or squamous cell carcinoma of the skin that has been resected is not 
exclusionary). Subjects with a history of cancer that was considered surgically cured and 
without a recurrence within the past five years may participate in the study. History of 
haematologic/lymphatic malignancy treated with chemotherapy or radiation was not 
allowed, under any condition.  

16. History of allergy or hypersensitivity to the study medications or any of the excipients.  

17. Additional Medications: Unable to stop the following medications at the defined times 
prior to screening spirometry:  

Medication Required washout period prior to 

screening spirometry 

Ipratropium or ipratropium/salbutamol combination 

product 

8 hours 

Inhaled short acting β-agonists 6 hours 

Oral β 2-agonists 48 hours 

Long acting β-agonists (salmeterol and formoterol) or 

ICS/LABA combination products 

48 hours 

Xanthines  48 hours 

Cromolyn and nedocromil inhalers 24 hours 

Zafirlukast, montelukast, zileuton 48 hours 

Long acting anticholinergics (Tiotropium etc.) 48 hours 

Oral or parenteral corticosteroids 6 weeks 

Any other investigational medication 30 days or 5 half-lives of the 

investigational drug (whichever is 

longer) 

Depot corticosteroids 3 months 

Inhaled corticosteroids (ICS) Washout not required 

 

18. Currently enrolled in another interventional clinical study or have used any IPs, study drug, 

or device within 30 days or 5 times the half-life, whichever was longer preceding informed 

consent or scheduled to participate in another clinical study involving an IP. 

19. Used long-term oxygen therapy (LTOT) or supplemental oxygen required for greater than 

12 hours a day. Oxygen prn use was not prohibited.  

20. Subjects with clinically significant sleep apnea that requires continuous positive airway 

pressure (CPAP).  

21. Used nocturnal positive pressure or non-invasive positive pressure ventilation (NIPPV).  
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22. Participated in the acute phase of a pulmonary rehabilitation program within 4 weeks prior 

to Visit 1. Subjects in the maintenance phase of a pulmonary rehabilitation program were 

not excluded.  

23. Study investigators, sub-investigators, study coordinators, employees of a participating 

investigator or study site, or an immediate family member of the aforementioned were 

excluded from participation in this study.  

24. History of psychiatric disease, intellectual deficiency, poor motivation, substance abuse in 

the 2 years prior to Visit 1 (including drug and alcohol), or other conditions as per 

Investigator’s discretion.  

25. Pregnant or lactating women.  

 

Blinding and Allocation Concealment  

A double-dummy design was adopted in the study to achieve blinding. Glycopyrronium (GB) 
and GB/ formoterol fumarate (FF)/ fluticasone propionate (FP) were administered using the 
InstahalerTM device. Formoterol fumarate / fluticasone propionate was administered using 
Eurofarma device. Subjects randomised to GB/FF/FP received GB/FF/FP in the morning and 
evening from the Instahaler device and placebo morning and evening from Eurofarma device. 
Subjects randomised to GB+FF/FP received GB in the morning and placebo in the evening 
from the Instahaler device and FF/FP in the morning and evening from the Eurofarma device. 
All subjects inhaled from both the devices in the morning and evening.  

Randomisation numbers were assigned to the subjects who met study criteria using the 
interactive web response system (IWRS). Randomisation sequence was computer generated 
and subjects were assigned randomisation numbers sequentially. Randomisation data were 
kept strictly confidential until the time of unblinding and were not accessible by anyone 
involved in the conduct of the study.  
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Table S1: Analysis of lung function trough FEV1 (L) and change from baseline by week 12  
 

Mean change in trough FEV1 from 

baseline at week 12 
Statistics 

GB50 OD + FDC 

FF12 

/FP250 BD 

(N=190) 

FDC 

GB12.5/FF12 

/FP250 BD 

(N=197) 

MMRM (FAS) LSM (SE) 0.100 (0.02) 0.062 (0.02) 

 
Difference: LSM 

(SE) 

 -0.038 (0.03) 

 90% CI  [-0.078, 0.003] 

 p-value1  <0.05 

 95% CI  [-0.086, 0.011] 

 p-value2  0.12 

ANCOVA and LOCF (FAS) LSM (SE) 0.098 (0.02) 0.062 (0.02) 

 
Difference: LSM 

(SE) 

 -0.036 (0.02) 

 90% CI  [-0.075, 0.003] 

 p-value1  <0.05 

 95% CI  [-0.083, 0.011] 

 p-value2  0.13 

MMRM (PPS)   LSM (SE) 0.117 (0.02) 0.067 (0.02) 

 
Difference: LSM 

(SE) 

 -0.050 (0.03) 

 90% CI  [-0.094, -0.007] 

 p-value1  0.13 

 95% CI  [-0.102, 0.002] 

 p-value2  0.06 

Post hoc analysis, MMRM (PPS) LSM (SE) 0.099 (0.02) 0.065 (0.02) 

 
Difference: LSM 

(SE) 

 -0.034 (0.02) 

 90% CI  [-0.073, 0.005] 
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Mean change in trough FEV1 from 

baseline at week 12 
Statistics 

GB50 OD + FDC 

FF12 

/FP250 BD 

(N=190) 

FDC 

GB12.5/FF12 

/FP250 BD 

(N=197) 

 p-value1  <0.05 

 95% CI  [-0.080, 0.013] 

 p-value2  0.16 

Post hoc analysis with ANCOVA and 

LOCF (PPS) 
LSM (SE) 

0.099 (0.02) 0.062 (0.02) 

 
Difference: LSM 

(SE) 

 -0.038 (0.02) 

 90% CI  [-0.073, -0.002] 

 p-value1  <0.05 

 95% CI  [-0.079, 0.004] 

 p-value2  0.08 

MMRM: Mixed-Effect Model Repeated Measure; ANCOVA: Analysis of covariance; LOCF: Last observation carried forward; 
LSM: Least-square mean; SE: Standard error; FAS: Full analysis set; PPS: Per protocol set.  
The 90% and 95% confidence intervals for the difference in mean change from baseline of T – R: FDC GB12.5/FF12/FP250 
BD (T) minus GB50 OD + FDC FF12/FP250 BD (R).  
p-value1 is calculated for the one-sided noninferior test with NI margin -80 mL (T-R); p-value2 for a two-sided superior test. 
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Table S2: Analysis of postdose FEV1 (L), trough FVC (L), Mean Modified Medical Research 
Council (mMRC) score and change from baseline at week 12 (FAS) 
 

Secondary efficacy 

outcome  
Statistics 

GB50 OD + FDC 

FF12 

/FP250 BD 

(N=190) 

FDC GB12.5/FF12 

/FP250 BD 

(N=197) 

Mean change in postdose 

FEV1 (L) from baseline at 

week 12  

LSM (SE) 0.181 (0.02) 0.158 (0.02) 

 Difference: LSM 

(SE) 

 -0.022 (0.03) 

 95% CI  [-0.073, 0.028] 

 p-value1  0.38 

Mean change in trough 

FVC (L) from baseline at 

week 12  

LSM (SE) 0.109 (0.02) 0.087 (0.02) 

 Difference: LSM 

(SE) 

 -0.022 (0.03) 

 95% CI  [-0.083, 0.039] 

 p-value1  0.48 

Mean change in mMRC 

score from baseline at 

week 12 

LSM (SE) -0.6 (0.04) -0.6 (0.04) 

 Difference: LSM 

(SE) 

 -0.0 (0.05) 

 95% CI  [-0.1, 0.1] 

 p-value  0.96 

BD: Twice daily; CI: Confidence interval; FAS: Full analysis set; FDC: Fixed-dose combination; FEV1: Forced expiratory volume 

in one second; FF12: Formoterol fumarate 12 μg; FP250: Fluticasone propionate 250 μg; FVC: Forced vital capacity; GB50: 

Glycopyrronium 50 μg; LSM: Least square mean; OD: Once daily; PPS: Per protocol set; SAF: Safety analysis population; SD: 

Standard deviation; SE: Standard error. 

p-value1 is calculated for between-groups comparison by using Fisher’s exact test. 
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Supplementary Table S3: Frequency of exacerbations and hospitalisation during week 0 to 
12 of treatment (FAS population). 

Secondary efficacy outcome 

 

Statistics 

 

GB50 OD+ 

FDC/ 

FF12/FP250 

BD 

(N=190) 

FDC/GB12.5/FF12/ 

FP 250 BD 

(N=197) 

At least one exacerbation n (%) 10 (5.3) 8 (4.1) 

 Difference1% between 

treatment arms (T-R) 

 -1.2 

 95% CI1  [-6.0, 3.3] 

 p-value1  0.63 

Total exacerbation numbers* n (rate) 11 (0.058) 11 (0.056) 

    

Any hospitalisation n (%) 1 (0.5) 3 (1.5) 

 Difference1% between 

treatment arms (T-R) 

 1.0 

 95% CI1  [-1.6, 3.9] 

 p-value1  0.62 

Total hospitalisation numbers* n (rate) 5 (0.026) 3 (0.015) 

p-value1 is calculated for between-groups comparison by using Fisher’s exact test. 
*Only descriptive analysis is provided because of the short treatment study. Rate is calculated as the total 
exacerbation number/number of subjects in respective treatment groups. 

 

 

 


