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Methods 

Search Strategy and Selection Criteria 

Supplemental Table E1. Summary of Concept Search Terms  
Concept Search Terms 

Chronic obstructive pulmonary disease  

MeSH heading: Pulmonary Disease, Chronic Obstructive 
MeSH terms: COAD or COPD or chronic airflow obstruction or chronic 
obstructive airway disease or chronic obstructive lung disease or chronic 
obstructive pulmonary disease 
Free text terms: chronic obstructive pulmonary disease, chronic bronchitis, or 
emphysema 

Evaluating Respiratory Symptoms or 
EXACT-Respiratory Symptoms Scalea 

MeSH heading: None 
Free text terms: Evaluating Respiratory Symptoms or EXACT-Respiratory 
Symptoms Scale or E-RS or E-RSTM:COPD, or RS or EXACT  

Randomized controlled clinical trial  

MeSH heading: Clinical Trial, Randomized Controlled Trial, Clinical Trial, Phase II, 
Clinical Trial, Phase III, Clinical Trial, Phase IV, and Controlled Clinical Trial 
MeSH terms: an intervention study 
Free text terms: randomized controlled clinical trial and non-randomized 
controlled clinical trial 

Non-randomized controlled clinical trial 

MeSH heading: None 
MeSH terms: None 
Free text terms: non-randomized controlled clinical trial and non-randomized 
trial 

Controlled before-after study 

MeSH heading: Controlled Before-After Studies 
MeSH terms: CBA studies 
Free text terms: non-randomized controlled clinical trial and non-randomized 
trial 

SLR and Meta-analysis 
MeSH heading: Systematic Review, Meta-analysis  
MeSH terms: None 
Free text terms: None 

Abbreviations: CBA = controlled before-after; COAD = chronic obstructive airways disease; COPD = chronic obstructive 
pulmonary disease; E-RS = Evaluating Respiratory Symptoms; E-RS:COPD = Evaluating Respiratory Symptoms of Chronic 
Obstructive Pulmonary Disease; EXACT = EXAcerbations of Chronic pulmonary disease Tool; MeSH = medical subject heading; 
RS = Respiratory Symptoms; SLR = systematic literature review 
aThe EXACT was included to help identify additional studies with an E-RS:COPD endpoint. EXACT results were not extracted 
or synthesized. 
 



 

 

Supplemental Table E2. Ovid Algorithm-Embase, Medline, and CENTRAL Register of Controlled 
Trials For Full-Text Publications 

Search 
Number 

Search Terms 
Results 

Oct 21, 2020 

1 

exp Pulmonary Disease, Chronic Obstructive/ or exp chronic obstructive pulmonary 
disease/ or (coad or copd or chronic airflow obstruction$ or chronic obstructive airway 

disease$ or chronic obstructive lung disease$ or chronic obstructive pulmonary 
disease$ or chronic bronchitis or emphysema).ti,ab. 

318,490 

2 (Evaluating Respiratory Symptoms or EXACT-Respiratory Symptoms Scale or E-RS$ or 
ER-S$ or RS).ti,ab. or EXACT.ti. 153,796 

3 1 and 2 995 

4 

randomized controlled trial/ or controlled clinical trial/ or exp clinical trial/ or 
controlled study/ or major clinical study/ or phase 2 clinical trial/ or phase 3 clinical 

trial/ or phase 4 clinical trial/ or (randomized controlled trial$ or RCT$ or clinical trial$ 
or controlled stud$ or controlled clinical trial$ or phase 2 clinical trial$ or phase 3 

clinical trial$ or phase 4 clinical trial$ or controlled before-after study or "controlled 
before-and-after study").tw. or (review.pt. and (((systematic or meta) and analy$) or 

((indirect or mixed) and treatment comparison)).ti,ab.) 

12,346,497 

5 3 and 4 416 

6 
limit 5 to (publication or publication in press) [Limit not valid in Ovid MEDLINE(R),Ovid 

MEDLINE(R) Daily Update,Ovid MEDLINE(R) In-Process,Ovid MEDLINE(R) 
Publisher,CCTR; records were retained] 

274 

7 limit 6 to english language 268 

8 limit 7 to yr="2010 -Current" 195 

9 Remove duplicates from 8 167 

 

  



 

Supplemental Table E3. Ovid Algorithm-Embase For Conference Abstracts 

Search 
Number Search Terms 

Results 
Oct 21, 2020 

1 

exp Pulmonary Disease, Chronic Obstructive/ or exp chronic obstructive pulmonary 
disease/ or (coad or copd or chronic airflow obstruction$ or chronic obstructive 

airway disease$ or chronic obstructive lung disease$ or chronic obstructive 
pulmonary disease$ or chronic bronchitis or emphysema).ti,ab. 

1,905,02 

2 (Evaluating Respiratory Symptoms or EXACT-Respiratory Symptoms Scale or E-RS$ or 
ER-S$).ti,ab. or EXACT.ti. 87,129 

3 1 and 2 619 

4 

randomized controlled trial/ or controlled clinical trial/ or exp clinical trial/ or 
controlled study/ or major clinical study/ or phase 2 clinical trial/ or phase 3 clinical 

trial/ or phase 4 clinical trial/ or (randomized controlled trial$ or RCT$ or clinical trial$ 
or controlled stud$ or controlled clinical trial$ or phase 2 clinical trial$ or phase 3 

clinical trial$ or phase 4 clinical trial$ or controlled before-after study or "controlled 
before-and-after study").tw. or (review.pt. and (((systematic or meta) and analy$) or 

((indirect or mixed) and treatment comparison)).ti,ab.) 

10,619,716 

5 3 and 4 349 

6 european respiratory society.cf,cg. 34,927 

7 american thoracic society.cf,cg. 55,224 

8 5 and (6 or 7) 84 

9 Limit 8 to (yr="2018-current" and English language) 44 

 

 

 

  



Supplemental Table E4. Citation, Title, and Abstract Screening Tool 
Question  Yes /Unclear No 

1. Does the record indicate publication on or after 2010 
for full-text publications and 2019 for conference 
abstracts? 

Continue screening 
Stop screening 

Reason for exclusion: wrong year 

2. Does the title or abstract use English? Continue screening 
Stop screening 

Reason for exclusion: wrong language 

3. Does the title or abstract indicate that the record 
included adults with stable COPD,  
including: 
chronic bronchitis and emphysema 
symptomatic patients  
excluding: asthma 

Continue screening 
Stop screening 

Reason for exclusion: wrong population 

4. Does the title or abstract indicate that randomized 
controlled trials (phases II through IV), non-
randomized controlled trials, controlled before-after 
trials, or systematic literature review was conducted? 

Continue screening 
Stop screening 

Reason for exclusion: wrong study design 

5. Does the title or abstract indicate any pharmacologic 
treatment for COPD (licensed and non-licensed) was 
evaluated? 
Note: Non-pharmacologic studies will be explored for 
potential inclusion- include at this point 

Continue screening 
Stop screening 

Reason for exclusion: wrong intervention 

6. Does the title or abstract or full-text indicate that the 
E-RS: COPD PRO measure was used to assess 
symptoms (breathlessness, cough and sputum, chest 
symptoms) in patients with COPD? 
Exclude if only symptoms reported are exacerbations 
(e.g., EXACT PRO) 
Note: for title/abstract screening, do not exclude 
records based on the outcome. Include record for full-
text publications so that outcome measures can be 
reviewed and confirmed. 

Continue screening 
Stop screening 

Reason for exclusion: wrong outcome 

Should this publication be included? 
Yes: All 6 screening 
questions answered 

“Yes or Unclear” 
No: at least one answer is “No” 

Abbreviation: COPD = chronic obstructive pulmonary disease; E-RS:COPD = Evaluating Respiratory Symptoms of chronic 
obstructive pulmonary disease; EXACT = EXAcerbations of Chronic pulmonary disease Tool; PRO = patient-reported outcome  



Supplemental Table E5. Eligibility Criteria Based on the Population, Setting, Intervention, and 
Comparator [PICOS] Framework 

Abbreviations: COPD = chronic obstructive pulmonary disease; E-RS:COPD = Evaluating Respiratory Symptoms of Chronic 
Obstructive Pulmonary Disease; PICOS = population, intervention/comparator, outcomes, study design; PRO = patient-
reported outcome; SLR = systematic literature review 

  

PICOS  Inclusion Description and Rationale  Exclusion Criteria 

Population 

• Adults diagnosed with clinically stable COPD (all severity levels) including 
patients with chronic bronchitis, emphysema, as well as symptomatic 
patients  

Rationale:  population of interest 

Non-COPD patients 
Patients with asthma 

Intervention/ 
Comparator 

• Any treatment for COPD (licensed and non-licensed), with pharmacologic 
studies primary focus 

Rationale: interventions of interest 
 
Note: Non-pharmacologic studies were explored for potential inclusion 

Non-treatment 
intervention 

Outcomes 

• Evaluating Respiratory Symptoms of Chronic Obstructive Pulmonary 
Disease (E-RS™:COPD) (exploratory, secondary, primary endpoints) 

Rationale:  PRO measure of interest 

The study did not include 
the E-RS:COPD 

Study Design 

• Randomized controlled trials (phases II through IV) 

• Non-randomized controlled trials 

• Controlled before-after trials  

• Systematic literature reviews  

Rationale:   Studies specified as phase I are not deemed appropriate for this review 
because they are focused on drug safety and side effects and include healthy 
volunteers and not treatment effectiveness in patients 
 
Note: SLRs and meta-analyses were included to identify relevant studies that may 
have included the E-RS: COPD 

Cohort studies; 
observational studies; 

non-human studies; basic 
science studies; case 

reports, case series, non-
controlled before and 

after studies; qualitative 
studies, discussion 

papers; editorials; non-
systematic reviews 

Other Inclusion Description and Rationale  Exclusion Criteria 

Publication 
Date 

• Full-text publications: 2010 to October 2020 

• Meeting abstracts: 2019 to current 

Rationale:  The E:RS: COPD was qualified in 2014, thus expanding the time point to 
2010 would capture all relevant literature related to the use of the E-RS in clinical 
trials 

Full-text articles 
published before 2010; 

conference abstracts 
published before 2019 

Geographical 
Regions 

• Any 

Rationale: no reason for limiting geographical region 
Not applicable 

Language 
• English 

Rationale:  Medical research work is often presented in English; translation service is 
not considered for this project 

Non-English publications 



Data Extraction 

Supplemental Table E6. Extracted Data Elements Included in the Rapid Review based on the 
Population, Setting, Intervention, and Comparator [PICOS] Framework 

PICOS Concept Data Elements 

Population and setting 

• Population description from which the study was drawn 
• Sample size 
• Participant baseline characteristics: sex, age distribution, race, ethnicity, symptom 

severity, history of exacerbation, background medications allowed during the study 
treatment period (e.g., LABA, LAMA, ICS), and GOLD criteria for COPD 

• Total number of randomized participants 
• Withdrawals and exclusions 
• Comorbidities 
• Other treatments received 
• Country/geographic location 
• Recruitment and sampling methods 
• Study inclusion/exclusion criteria 

Intervention 

• Types of intervention (definition and identification) 
• Number of exposed subjects and any exclusions 
• Treatment/dosing regimen 
• Assessment time points 

Comparator 
• Comparators’ identification and definition of unexposed individuals 
• Number of unexposed subjects and any exclusions 

Outcome 

• Respiratory symptom severity, measured by the E-RS:COPD and:  
o Primary, co-primary, secondary, or exploratory endpoint description,  
o E-RS:COPD results: E-RS:COPD mean score change (baseline to follow-up), reported 

significant treatment effects, and E-RS:COPD responder analysis.  
• 0ther relevant outcomes shown to correspond with respiratory symptoms, including 

lung function (FEV1), other symptom measures (BDI-TDI), health-related quality of 
life (SGRQ; CAT), number of exacerbations, and rescue medication use. 

Study/Trial characteristics and design 

• General information: title, first author, publication year, publication type, funding 
source 

• Type of study (RCTs, NRCTs, CBA trials) 
• Trial number 
• Trial name 
• Trial phase 
• Methods: study design, objectives, duration 

Abbreviations: BDI = Baseline Dyspnea Index; CAT = COPD Assessment Test; CBA = controlled before-after; COPD = chronic 
obstructive pulmonary disease; E-RS:COPD = Evaluating Respiratory Symptoms of Chronic Obstructive Pulmonary Disease; 
FEV1 = forced expiratory volume in one second; GOLD = Global Initiative for Chronic Obstructive Lung Disease; ICS = inhaled 
corticosteroid; LABA =  long-acting beta agonist; LAMA = long-acting muscarinic antagonist; NRCT =non-randomized 
controlled trial; PICOS = population, intervention/comparator, outcomes and study design; RCT = randomized controlled 
trial; SGRQ = St. George's Respiratory Questionnaire; TDI = Transition Dyspnea Index 
 



 

 

Results 

Summary of Included Publications (n=28) 
This section summarizes study characteristics from all full-text publications included in the review 
(n=28). 

 



 

 

Supplemental Table E7.  Characteristics of Publications Reporting use of The Evaluating Respiratory Symptoms in Chronic Obstructive Pulmonary Disease 
(E-RS:COPD) in Clinical Trials (N=28) 

First 
Author, 

Year 

Clinical Trial Number  
Trial Name 

Funding Source 

Trial Design 
Trail Phase 

Blinding 
Number 

Treatment 
Groups 

Setting  
Number of Sites 

Location 

Total Number of 
Randomized 
Participants 

Severity 
of Airflow 
Limitation 

Treatment 
Period 

(weeks) 

Treatment 
Intervention Drug 

Class  

Study 
Primary/Co-

Primary 
Outcome 
Measure 

E-RS:COPD 
Endpoint 
Position 

Reported 
Treatment 

Effects for E-
RS:COPD 
(yes/no) 

Publications of unique trial data (n=17) 

E-RS:COPD as the primary endpoint (n = 2) 

Lazaar 
20201 

NCT03034967 
Not reported 

GlaxoSmithKline 

RCT: parallel-
group 

Phase IIb 
Double-blind  

5 groups 

Multi-center  
64 sites 

Multi-country: 9 
countries (location not 

reported) 

614 
Moderate 
to severe 24 weeks 

CXC chemokine 
receptor 2 antagonist 

(CRXC2) 

E-RS:COPD 
(dose-

response) vs. 
placebo 

 
Safety vs. 
placebo 

 

Co-Primary No 

Smith 
20192 

NCT02375724 
Not reported 

AstraZeneca and 
Berlin Chemie 

RCT: parallel-
group  

Phase IV  
Double-blind 

1 group 

Multi-center  
30 sites 

Multi-country: 5 
European countries 

(location not reported) 

269 Moderate 8 weeks LAMA E-RS:COPD  
Primary  

Secondary 
Exploratory 

Yes  
(total score) 

E-RS:COPD as a secondary endpoint (n = 4) 

Ferguson 
20183 

NCT02497001 
KRONOS 

AstraZeneca 

RCT: parallel-
group 

Phase II 
Double-blind 

4 groups 

Multi-center  
215 sites 

Multi-continental: 
Canada, China, Japan, the 

United States 

1902 
Moderate 

to very 
severe 

24 weeks ICS/LAMA/LABA FEV1 Secondary 
Yes 

(not all 
groups) 

Lee 20174 
NCT02164539 
Not reported 

GlaxoSmithKline 

RCT: parallel-
group 

Phase II 
Double-blind  

6 groups 

Multi-center  
55 sites 

Multi-continental: 
Argentina, Germany, 

Poland, Romania, Russia, 
Ukraine, and the US 

338 
Not 

reported 6 weeks ICS/LAMA FEV1 Secondary 

Yes  
(total score 

and all 
domains) 



 

 

First 
Author, 

Year 

Clinical Trial Number  
Trial Name 

Funding Source 

Trial Design 
Trail Phase 

Blinding 
Number 

Treatment 
Groups 

Setting  
Number of Sites 

Location 

Total Number of 
Randomized 
Participants 

Severity 
of Airflow 
Limitation 

Treatment 
Period 

(weeks) 

Treatment 
Intervention Drug 

Class  

Study 
Primary/Co-

Primary 
Outcome 
Measure 

E-RS:COPD 
Endpoint 
Position 

Reported 
Treatment 

Effects for E-
RS:COPD 
(yes/no) 

Papi 
20175 

EudraCT 2012–
004162–17 

Not reported 
Mundipharma 

RCT: parallel-
group 

Phase III 
Double-blind 

3 groups 

Multi-center  
223 sites 

Multi-continental: 
Bulgaria, Czech Republic, 

Germany, Hungary, 
Latvia, Lithuania, Republic 

of Macedonia, Poland, 
Romania, Russian  

Federation,  Slovakia,  
South  Africa,  South  

Korea, Spain, Ukraine, 
and the UK 

1,765 
Moderate 
to severe 52 weeks ICS/LABA 

Number of 
exacerbations Secondary 

Yes  
(total score) 

Singh 
20206 

NCT03443414; 
EudraCT 2016–

005205-40 
Not reported 

Verona 

RCT: parallel-
group 

Phase IIb 
Double-blind 

4 groups 

Multi-center  
47 sites 

Multi-country: Bulgaria, 
Czech Republic, Germany, 
Poland, Romania, and UK 

405 Moderate 
to severe 

4 weeks PDE 3 and 4 inhibitors FEV1 Secondary Yes  
(total score) 

E-RS:COPD as an exploratory endpoint (n = 11) 

Beier 
20137 

NCT01462929 
Not reported 

Almirall and Forest 
Laboratories 

RCT 
Phase IIIb 

Double-blind 
2 groups 

Multi-center  
41 sites 

Multi-country: Czech 
Republic, Germany, 

Hungary, and Poland 

414 
Moderate 
to severe 6 weeks LAMA 

FEV1 
  Exploratory 

Yes 
 (significant 

improvement 
in total 
score) 

D'Urzo 
20148 

NCT01437397 
AUGMENT COPD 

Not Reported 

RCT 
Phase III 

Double-blind 
4 groups 

Multi-center  
222 sites 

Multi-continental: North 
America, Australia, and 

New Zealand 

1,692 
Moderate 
to severe 24 weeks LAMA/LABA FEV1 Exploratory Yes 



 

 

First 
Author, 

Year 

Clinical Trial Number  
Trial Name 

Funding Source 

Trial Design 
Trail Phase 

Blinding 
Number 

Treatment 
Groups 

Setting  
Number of Sites 

Location 

Total Number of 
Randomized 
Participants 

Severity 
of Airflow 
Limitation 

Treatment 
Period 

(weeks) 

Treatment 
Intervention Drug 

Class  

Study 
Primary/Co-

Primary 
Outcome 
Measure 

E-RS:COPD 
Endpoint 
Position 

Reported 
Treatment 

Effects for E-
RS:COPD 
(yes/no) 

Kerwin 
20179 

NCT02347761; 
NCT02347774 

GOLDEN 3; GOLDEN 
4 

Sunovion 

RCT 
Phase III (all) 

GOLDEN 3 and 
GOLDEN 4: 

Double-blind  
4 groups (all) 

Multi-center  
Not reported 

Single-country: US 

GOLDEN 3: 653 
GOLDEN 4: 641 

(1,294 across all 
trials) 

Moderate 
to very 
severe 

12 weeks LAMA FEV1 Exploratory 

Yes  
(total score 
relative to 
placebo for 
GOLDEN 3 

and GOLDEN 
4) 

Kerwin 
201810 

NCT02347761; 
NCT02347774; 
NCT02276222 

GOLDEN 3; GOLDEN 
4; GOLDEN 5 

Sunovion 

RCT 
Phase III (all) 

GOLDEN 3 and 
GOLDEN 4: 

Double-blind 
blind; GOLDEN 
5: open-label 
2 groups (all) 

Multi-center  
Not reported 

Single-country: US 
2,379 

Moderate 
to very 
severe 

GOLDEN 
3/GOLDEN 4: 

12 weeks 
GOLDEN 5: 48 

weeks 

LAMA/LABA FEV1  Exploratory 

Yes  
(12-week 
placebo-

controlled 
studies only) 

Maltais 
201911 

NCT03034915 
Not reported 

GlaxoSmithKline 

RCT: parallel-
group 

Phase IV 
Double-blind 

3 groups 

Multi-center  
213 sites  

Multi-continental: 
Germany, United states, 

Argentina, Sweden, 
Canada, Italy, South 
Africa, Netherlands, 

Spain, Australia, France, 
and Mexico 

2,431 
Moderate 
to severe 24 weeks LAMA/LABA FEV1 Exploratory 

Yes 
(total score) 

McGarvey 
201612 

NCT00891462; 
NCT01001494; 
NCT01462929 

ACCORD COPD I; 
ATTAIN; Not 

reported 
Almirall and Forest 

Laboratories 

RCT 
Phase 3 

(ACCORD COPD 
I & ATTAIN); 

Phase IIIb 
(active-

comparator 
study) 

Double-blind 
(all) 

4 groups 

Multi-center 
Not reported 

Single-country: US 

ACCORD COPD 1: 
375 

ATTAIN: 542 
Active-

comparator: 414 
(1,331 across all 

trials) 

Moderate 
to severe 

NCT00891462: 
12 weeks 

NCT01001494: 
24 weeks 

NCT01462929: 
6 weeks 

LAMA Not specified Exploratory 

Yes  
(total score 
and cough 

and sputum 
domain) 



 

 

First 
Author, 

Year 

Clinical Trial Number  
Trial Name 

Funding Source 

Trial Design 
Trail Phase 

Blinding 
Number 

Treatment 
Groups 

Setting  
Number of Sites 

Location 

Total Number of 
Randomized 
Participants 

Severity 
of Airflow 
Limitation 

Treatment 
Period 

(weeks) 

Treatment 
Intervention Drug 

Class  

Study 
Primary/Co-

Primary 
Outcome 
Measure 

E-RS:COPD 
Endpoint 
Position 

Reported 
Treatment 

Effects for E-
RS:COPD 
(yes/no) 

Murray 
201813 

NCT00949975; 
NCT01023516 
Not reported 
AstraZeneca 

RCT 
Phase II 

Double-blind 
2 groups 

Multi-center  
Not reported 

Single-country: US 
340 

All 
severity 

12 weeks for 
both trials 

Neutrophil elastase 
inhibitor 

Exacerbation 
recovery 

Post-hoc 
endpoint  Yes 

Naya 
201814 

NCT02345161 
FULFIL 

GlaxoSmithKline 

RCT: parallel-
group 

Phase III 
Double-blind 
4 groups (ITT 

and EXT) 

Multi-center 
Not reported 
Not reported 

ITT population: 
1810 

EXT sub-
population: 430 

Severe to 
very 

severe 

24 weeks (ITT 
pop) 

52 weeks (EXT 
sub-set 

population) 

ICS/LAMA/LABA 
Clinically 

important 
deterioration 

Post-hoc 
endpoint  

 
Not reported 

Rennard 
201615 

NCT01443845 
Not reported 

AstraZeneca and 
Forest Laboratories 

RCT: parallel-
group 

Phase IV 
Double-blind 

1 group 

Multi-center 
Not reported 

Multi-country: 17 
countries (location not 

reported) 

2,354 
Moderate 
to severe 52 weeks 

 PDE 4 inhibitor added 
to ICS/LABA 

Number of  
exacerbations Exploratory 

Not reported 
(sample 

results only) 

Sethi 
201916 

NCT02796677 
AMPLIFY 

AstraZeneca 

RCT: parallel-
group 

Phase III 
Double-blind 

4 groups 

Multi-center  
Not reported 

Multi-continental: 
Bulgaria, Czech Republic, 
Germany, Hungary, Israel, 

Poland, Russia, Spain, 
Ukraine, UK, and UUS 

1,594 
Moderate 

to very 
severe 

24 weeks LAMA/LABA FEV1 Exploratory Not reported 

Singh 
201417 

NCT01462942 
ACLIFORM-COPD 

Almirall and Forest 
Laboratories 

RCT: parallel-
group 

Phase III 
Double-blind 

4 groups 

Multi-center  
193 sites 

Multi-continental: 22 
countries Austria, 
Belgium, Bulgaria, 

Croatia, Czech Republic, 
Denmark, Finland, 
France, Germany, 
Hungary, Italy, the 

1,729 Moderate 
to severe 

24 weeks LAMA/LABA FEV1 Exploratory Yes 



 

 

First 
Author, 

Year 

Clinical Trial Number  
Trial Name 

Funding Source 

Trial Design 
Trail Phase 

Blinding 
Number 

Treatment 
Groups 

Setting  
Number of Sites 

Location 

Total Number of 
Randomized 
Participants 

Severity 
of Airflow 
Limitation 

Treatment 
Period 

(weeks) 

Treatment 
Intervention Drug 

Class  

Study 
Primary/Co-

Primary 
Outcome 
Measure 

E-RS:COPD 
Endpoint 
Position 

Reported 
Treatment 

Effects for E-
RS:COPD 
(yes/no) 

Netherlands, Poland, 
Romania, Russia, 

Slovakia, Spain, Sweden, 
Ukraine, UK, South Africa 

and South Korea 

Publications reporting additional results based on the unique trials (listed above) included in the review (n=11) 

E-RS:COPD as a secondary and exploratory endpoint (n=3) 

Bateman 
201518 

NCT01462942; 
NCT01437397  

ACLIFORM; 
AUGMENT 

Almirall and Forest 
Laboratories 

RCT: parallel-
group 

Phase III 
Double-blind 

3 groups 

Multi-center 
415 sites 

Multi-continental: South 
Africa, South Korea, 20 
countries  in  Europe, 

Australia, Canada, New 
Zealand and UUS 

3,421     
Moderate 
to severe 24 weeks 

 
LAMA/LABA 

 
Not specified Exploratory Yes 

Ichinose 
201919 

NCT02497001 
KRONOS 

AstraZeneca 

RCT: parallel-
group 

Phase III 
Double-blind 

4 groups 

Multi-center 
Not reported 

Multi-continental: 
Canada, Japan, China, 

and US 

416 
Moderate 

to very 
severe 

24 weeks ICS/LAMA/LABA 
 

FEV1 Exploratory Yes 

Tabberer 
201820 

NCT02345161 
FULFIL 

GlaxoSmithKline 

RCT: parallel-
group 

Phase III 
Double-blind 
4 groups (ITT 

and EXT) 

Multi-center 
Not reported 
Not reported 

1,810                  
 

All 
severity 

24 weeks (ITT 
pop) 

52 weeks (EXT 
sub-set 

population) 

ICS/LAMA/LABA 
FEV1 
SGRQ 

Secondary 

Yes  
(total score 
and all sub-
domains) 

E-RS:COPD as a post-hoc endpoint (n = 8) 

Beier 
201721 

NCT01462929 
Not reported 

Almirall 

 RCT 
Phase IIIb 

Double-blind 
2 groups 

Multi-center 
Not reported 
Not reported 

414 
Moderate 
to severe 6 weeks LAMA FEV1 

Post-hoc 
endpoint  

Yes  
(total score 
and all sub-
domains) 



 

 

First 
Author, 

Year 

Clinical Trial Number  
Trial Name 

Funding Source 

Trial Design 
Trail Phase 

Blinding 
Number 

Treatment 
Groups 

Setting  
Number of Sites 

Location 

Total Number of 
Randomized 
Participants 

Severity 
of Airflow 
Limitation 

Treatment 
Period 

(weeks) 

Treatment 
Intervention Drug 

Class  

Study 
Primary/Co-

Primary 
Outcome 
Measure 

E-RS:COPD 
Endpoint 
Position 

Reported 
Treatment 

Effects for E-
RS:COPD 
(yes/no) 

Carlin 
202022 

NCT02347761; 
NCT02347774 

GOLDEN 3; GOLDEN 
4 

Sunovion 

RCT 
Phase III (all) 

GOLDEN 3 and 
GOLDEN 4: 

Double-blind  
2 groups  

Not reported 
Not reported 
Not reported 

1,293 
Moderate 

to very 
severe 

12 weeks LAMA Not specified  Post-hoc 
endpoint  

Yes 

Donohue 
202023 

NCT02347761; 
NCT02347774 

GOLDEN 3; GOLDEN 
4 

Sunovion 

RCT 
Phase III 

Double-blind 
4 groups 

Multi-center 
Not reported 

Single-country: US  
781 

Moderate 
to very 
severe 

12 weeks for 
both trials LAMA Not specified 

Post-hoc 
endpoint 

Yes 
(significant 
only in the 

Q1 baseline 
rescue 

medication 
subgroup) 

Jones 
201624 

NCT01001494; 
NCT01437397 

ATTAIN; AUGMENT 
COPD I 
Almirall 

RCT: parallel-
group 

Phase III 
Double-blind 

1 group 

Multi-center 
Not reported 

Single-country (locations 
not reported) 

1,161 
Moderate 
to severe 24 weeks LAMA E-RS:COPD 

Post-hoc 
endpoint  

Yes  
(total score 
and all sub-
domains) 

Kerwin 
202025 

NCT03034915 
EMAX 

GlaxoSmithKline 

RCT: parallel-
group 

Phase III 
Double-blind 

3 groups 

Multi-center 
Not reported 
Not reported 

2,425 Moderate 
to severe 

24 weeks 
LAMA/LABA 

 

E-RS:COPD 
and  

Rescue 
salbutamol 

use 

Post-hoc 
endpoint  

Yes  
(total score) 

Miravitlles 
201626 

NCT01462942; 
NCT01437397 

ACLIFORM; 
AUGMENT 

Almirall 

RCT: parallel-
group 

Phase III 
Double-blind 

3 groups 

Multi-center 
Not reported 
Not reported 

3,394 
Moderate 
to severe 24 weeks LAMA/LABA E-RS:COPD 

Post-hoc 
endpoint  

Yes  
(total score 

in more 
symptomatic 

patients) 

Ohar 
202027 

NCT02347761; 
NCT02347774 

GOLDEN 3; GOLDEN 
4 

Sunovion 

RCT 
Phase III 

Double-blind 
2 groups 

Multi-center 
Not reported 
Not reported 

861 
Moderate 

to very 
severe 

12 weeks for 
both trials LAMA Not specified 

Post-hoc 
endpoint  Yes 



 

 

First 
Author, 

Year 

Clinical Trial Number  
Trial Name 

Funding Source 

Trial Design 
Trail Phase 

Blinding 
Number 

Treatment 
Groups 

Setting  
Number of Sites 

Location 

Total Number of 
Randomized 
Participants 

Severity 
of Airflow 
Limitation 

Treatment 
Period 

(weeks) 

Treatment 
Intervention Drug 

Class  

Study 
Primary/Co-

Primary 
Outcome 
Measure 

E-RS:COPD 
Endpoint 
Position 

Reported 
Treatment 

Effects for E-
RS:COPD 
(yes/no) 

Watz 
202028 

NCT03443414; 
EudraCT2016-

005205-40 
Not reported 

Verona 

RCT: parallel-
group 

Phase IIb 
Double-blind 

4 groups 

Not reported 
Not reported 

Single-country: US 
405 

Moderate 
to severe 4 weeks PDE 3 and 4 inhibitors FEV 

Post-hoc 
endpoint  

Yes 
(total score 

and all 
subscales) 

Abbreviations: COPD = chronic obstructive pulmonary disease; E-RS = Evaluating Respiratory Symptoms; EXT = extension; FEV1 = forced expiratory volume in one second; ICS = inhaled 
corticosteroid; ITT = intention to treat; LABA =  long-acting beta agonist; LAMA = long-acting muscarinic antagonist; PDE3 = phosphodiesterase-3; PDE4 = phosphodiesterase-4; RCT = randomized 
controlled trial; SGRQ = St. George’s Respiratory Questionnaire;  UK = United Kingdom; US = United States.
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Supplement Figure title and Legend 

Supplemental Figure E1.  Distribution of E-RS: COPD treatment effects and other outcome 

measure treatment effect included in all full-text publications (n=28) 

 

Note: The bubble size is based on the numerator reported in the figure. 

Abbreviations: CAT = COPD Assessment Test; E-RS:COPD = Evaluating Respiratory Symptoms of Chronic Obstructive Pulmonary 
Disease; Exacer = exacerbation; EXACT = EXAcerbations of Chronic pulmonary disease Tool; FEV1 = forced expiratory volume in 
one second; RM = rescue medication; SGRQ = St. George’s Respiratory Questionnaire; Sym = early morning (n=4)/daytime (n=1) 
symptoms of COPD and nighttime symptoms o 
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