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Methods
Lower respiratory tract infection (LTRI) and pneumonia event definitions
LRTI include MedDRA (version 19.0) Preferred Term: Bronchitis, Bronchitis viral, Bronchitis bacterial, Lower respiratory tract infection, Lower respiratory tract infection viral, Lower respiratory tract infection bacterial, Infective exacerbation of chronic obstructive airway disease, Pneumonia viral.
Pneumonias include: Atypical pneumonia, Enterobacter pneumonia, Lung infection, Pneumonia, Pneumonia anthrax, Pneumonia bacterial, Pneumonia Bordetella, Pneumonia chlamydial, Pneumonia Escherichia, Pneumonia haemophilus, Pneumonia Klebsiella, Pneumonia legionella, Pneumonia Moraxella, Pneumonia mycoplasmal, Pneumonia necrotising, Pneumonia pneumococcal, Pneumonia pseudomonal, Pneumonia salmonella, Pneumonia staphylococcal, Pneumonia streptococcal, Pneumonia tularaemia, Psittacosis
Subject E0206010 taking formoterol 4.5 µg x2 twice daily (BID) had a Pneumonia bacterial event and is not reported in the analysis, as they were not assigned a COPD event definition due to the lack of information on baseline rescue medication use.

Electronic diary (eDiary) assessments in the RISE study
Major/minor symptom worsening assessment
Symptoms were assessed from Visit 1 (Enrollment) onward each morning for the purposes of a symptom worsening alert. The purpose of this alert was to notify both the subject and the study center of a potential symptom worsening event that warranted contact between the subject and center for further evaluation.
Each morning the subject completed 3 questions pertaining to the major symptoms of a worsening event (dyspnea, sputum volume, and sputum color; (Anthonisen et al 1987)1). A subject reporting worsening of ≥1 of these symptoms triggered assessment of the minor symptoms of a worsening event (sore throat, cold, fever without other cause, cough, and wheeze). All questions had a 24-hour recall period. Questions pertaining to the severity of symptoms vs. their usual state had 3 response options (e.g. How breathless have you been in the last 24 hours? Less breathlessness than usual, Usual level of breathlessness, More breathless than usual) whereas questions related to the presence or absence of a symptom had a dichotomous response (e.g. Have you had a sore throat in the last 24 hours? No, Yes, I had a sore throat).
These questions were used for a symptom worsening alert system. An alert was triggered if ≥2 major symptoms (dyspnea, sputum volume, and sputum color/purulence) worsened for ≥2 consecutive days or if one major symptom and one or more minor symptom (sore throat, cold, fever without other cause, cough, and wheeze) worsened for ≥2 consecutive days. When either of these criteria was met, the subject was alerted via the electronic patient reported outcome (ePRO) device to contact the study site for further evaluation. Likewise, the study site was alerted to contact the subject if he or she had not yet contacted the study site for further evaluation.

Rescue Medication Use
The number of inhalations of reliever medication taken during daytime and nighttime were recorded by the subject in the eDiary from Visit 1 to the end of the study.
Study Medication Use
Study Medication administration was recorded in the eDiary in the morning and in the evening as “yes” or “no”.
Nighttime awakenings
Nighttime awakening (yes/no) were recorded in the morning upon wakening daily by the subject in the eDairy from Visit 1 to the end of the study. Subjects were instructed to record only awakenings due to respiratory symptoms (cough, worsening shortness of breath, wheezing).
St. George’s Respiratory Questionnaire (SGRQ)
The SGRQ is a 50-item PRO instrument developed to measure the health status of subjects with airway obstruction diseases.2 The questionnaire is divided into two parts: part 1 consists of 8 items related to the frequency of respiratory symptoms in the preceding 4 weeks; part 2 consists of 42 items related to the daily activity and psychosocial impacts of the individual’s respiratory condition. The SGRQ yields a total score and three domain scores (symptoms, activity, and impacts). The total score indicates the impact of disease on overall health status. This total score is expressed as score from 0 to 100, in which 100 represents the worst possible health status and 0 indicates the best possible health status. Likewise, the domain scores range from 0 to 100, with higher scores indicative of greater impairment. Specific details on the scoring algorithms are provided by the developer in a user manual.3 The assessment of SGRQ was only performed in countries and languages where validated translations were available. Patients who were not fluent in any of the local languages did not perform the SGRQ assessments, but they were still allowed to participate in the study. The SGRQ was completed by the subject at clinical visits.
The Modified Medical Research Council (MMRC) dyspnea scale
The MMRC dyspnea scale uses a simple grading system to assess a subject’s level of dyspnea that consists of five statements about perceived breathlessness. It is an interviewer-administered ordinal scale on which subjects provide their dyspnea according to five grades of increasing severity (scores ranges from 0 (none) to 4 (very severe)) This was recorded at Visit 2 and a score of ≥2 was required for inclusion into the study.

Use of nebulizers
Inhaled or nebulized short-acting β2-agonist (SABA), or short-acting muscarinic antagonist (SAMA)/SABA combinations could be continued at Visit 1 but were withheld 6 hours prior to Visit 2 (Run-in). Nebulizers were then discontinued from Visit 2.
Nebulized treatment with ICS, β2-agonists and ipratropium was allowed in the event of a COPD exacerbation after Visit 3 (Randomization) when given concomitantly with systemic steroids and/or antibiotics during an exacerbation; use on their own or “step-up” was not allowed. Nebulized ICS could only be given during hospitalization/ER treatment for a COPD exacerbation. 
Rescue use of SABA administered via nebulization, outside of managing an acute COPD exacerbation event, was discouraged unless the Investigator deemed access to nebulized SABA as essential for that subject. Occasions (number of times used) where SABA was administered via nebulization were recorded separately from pressurized metered dose inhaler (pMDI) inhalations at each clinic visit. Switching patients from SAMA/SABA combination (including nebulized form) or nebulized SAMA to SAMA pMDI was not allowed from Visit 1 and throughout the duration of the study. 

COPD exacerbation duration
The start of an exacerbation was defined as the start date of systemic corticosteroids and/or antibiotics or hospital admission, whichever occurred earlier, and the end date was defined as the last day of systemic corticosteroids and/or antibiotics or hospital discharge, whichever occurred later.
A COPD exacerbation that occurred ≤7 days of hospital discharge, the last dose of systemic steroids (oral, intramuscular, intravenous) or antibiotics (≤10 days of the last depot injectable dose of corticosteroids), prescribed for a prior exacerbation, was counted as the same exacerbation event.

Results
St George’s Respiratory Questionnaire (SGRQ) Symptoms dimension score
Health-related quality of life (HRQoL) was markedly worse for patients with ≥1 versus no COPD symptom-related attacks when the SGRQ symptoms dimension score was specifically assessed.
The mean change from baseline in SGRQ symptoms dimension score was -0.55 (95% CI: -1.44, 0.35) for patients with no COPD symptom-related attacks and 9.26 (95% CI: 6.35, 12.16) for patients with ≥1 attack at the >2 inhalations/day cut-off. For the >4 inhalations/day cut-off, mean change from baseline in SGRQ symptoms dimension score was 0.14 (95% CI: -0.72, 1.01) and 10.11 (95% CI: 5.27, 14.95) for patients with no attacks and ≥1 attack, respectively. 
These mean changes from baseline corresponded to a mean difference change from baseline in SGRQ symptoms dimension score between no attacks and ≥1 attack of 9.81 (95% CI: 6.77, 12.84) for >2 inhalations/day above baseline and 9.97 (95% CI: 5.05, 14.88) for >4 inhalations/day above baseline.
SGRQ symptoms dimension scores were also worse for patients with ≥1 versus no moderate/severe exacerbations. The mean change from baseline in SGRQ symptoms dimension score for moderate/severe exacerbations was -1.81 (95% CI: -2.76, -0.86) for patients with no exacerbations and 11.05 (95% CI: 8.94, 13.15) for patients with ≥1 exacerbation.
The corresponding mean difference for moderate/severe exacerbations was 12.85 (95% CI: 10.55, 15.16) for no attacks versus ≥1 attack.

Measurement of validation parameters
The median time from onset of a COPD symptom-related attack to measurement of SGRQ was 22 and 21 days for budesonide/formoterol and formoterol, respectively, at the >2 inhalations/day cut-off, and 24 and 20 days at the >4 inhalations/day cut-off. The median time from onset of a moderate/severe exacerbation to SGRQ measurement was 26 days for budesonide/formoterol and 24 days for formoterol.
The median time from onset of a COPD symptom-related attack to measurement of forced expiratory volume in 1 second (FEV1) was 22 and 21 days for budesonide/formoterol and formoterol, respectively, at the >2 inhalations/day cut-off, and 24 and 20 days at the >4 inhalations/day cut-off. The median time from onset of a moderate/severe exacerbation to FEV1 measurement was 27 days for budesonide/formoterol and 25 days for formoterol (Table S1).

Systemic corticosteroid use
The mean systemic corticosteroid use for moderate/severe exacerbations was 0.10 days per patient follow-up year for patients with no exacerbations, compared with 23.04 days per patient follow-up year for those with ≥1 exacerbation.
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Table S1. Median time (days) from the onset of event until the measurement of FEV1 (first after the start of event)
	Event definition
	BUD/FORM (n=606)
	FORM (n=613)

	Symptomatic worsening + >2 inhalations/day of rescue medication use above baseline
	22.4
	21

	Symptomatic worsening + >4 inhalations/day of rescue medication use above baseline
	24
	20

	Moderate/severe exacerbation
	26.8
	25



BUD, budesonide; FORM, formoterol.



Table S2. Lower respiratory tract infections and pneumonia events, by treatment group
	Event definition
	BUD/FORM (n=605)
	FORM (n=613)

	
	Total LRTI & pneumonia, n (%)
	No. of patients in event
	Total treatment exposure (yrs)
	Rate (per 100 patient-years)
	Total LRTI & pneumonia, n (%)
	No. of patients in event
	Total treatment exposure (yrs)
	Rate (per 100 patient-years)

	COPD symptom-related attack (symptomatic worsening + >2 inhalations/day above baseline)
	0 event
	8 (1.52)
	525
	246.5
	3.25
	14 (2.85)
	492
	221.7
	6.31

	
	≥1 event
	4 (5.19)
	77
	37.2
	10.76
	11 (9.57)
	115
	51.8
	21.25

	COPD symptom-related attack (symptomatic worsening + >4 inhalations/day above baseline)
	0 event
	10 (1.74)
	576
	270.9
	3.69
	18 (3.24)
	555
	249.5
	7.22

	
	≥1 event
	2 (7.69)
	26
	12.7
	15.77
	7 (13.46)
	52
	24
	29.14

	Moderate/severe exacerbation
	0 event
	2 (0.46)
	434
	204.9
	0.98
	1 (0.24)
	409
	186
	0.54

	
	≥1 event
	10 (5.85)
	171
	80.2
	12.47
	25 (12.25)
	204
	90.3
	27.68


One patient taking formoterol alone had a pneumonia bacterial event and is not reported in this table as they were not assigned a COPD event definition due to the lack of baseline rescue medication use.
BUD, budesonide; FORM, formoterol; LRTI, lower respiratory tract infection.
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