
 

 

 

 

 

 

 

University of Southern Denmark

Statistical Analysis Plan Breathing Exercises in Asthma Targeting Dysfunctional Breathing –
the BEAT DB trial, revision

Andreasson, Karen Hjerrild; Bødtger, Uffe; Skou, Søren Thorgaard; Petersen, Inge

Publication date:
2020

Document version:
Other version

Citation for pulished version (APA):
Andreasson, K. H., Bødtger, U., Skou, S. T., & Petersen, I. (2020). Statistical Analysis Plan Breathing Exercises
in Asthma Targeting Dysfunctional Breathing – the BEAT DB trial, revision.

Go to publication entry in University of Southern Denmark's Research Portal

Terms of use
This work is brought to you by the University of Southern Denmark.
Unless otherwise specified it has been shared according to the terms for self-archiving.
If no other license is stated, these terms apply:

            • You may download this work for personal use only.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying this open access version
If you believe that this document breaches copyright please contact us providing details and we will investigate your claim.
Please direct all enquiries to puresupport@bib.sdu.dk

Download date: 23. May. 2023

https://portal.findresearcher.sdu.dk/en/publications/34063b28-734a-431a-a126-f15a76840ae7


 
Statistical Analysis Plan 
 
Breathing Exercises in Asthma Targeting Dysfunctional Breathing –  
the BEAT DB trial 
 
 
Karen Hjerrild Andreasson 
Søren Thorgaard Skou 
Inge Petersen 
Uffe Bødtger 
 
 
Publication date: May 13th 2020 
Version 1.0 
 
Citation for published version: 
Andreasson, KH; Skou, ST; Petersen, I; Bodtger, U. (May 12th 2020) Statistical Analysis Plan, 
Breathing Exercises in Asthma Targeting Dysfunctional Breathing – the BEAT DB trial 
 
 
 
Revised version 1.1: September 11th 2020 
 
 
  



Statistical Analyses Plan BEAT DB trial Version 1.1 

 2 

Statistical Analysis Plan (SAP) for the BEAT DB trial 
 
Section 1: Administrative information 

Trial and Trial registration 

• 1a: Descriptive title and acronym 

Breathing Exercises in Asthma Targeting Dysfunctional Breathing, the BEAT DB-trial. 

The BEAT DB-trial is a randomised, controlled, assessor-blinded multicentre superiority trial (RCT) 

with two parallel groups of adult patients suffering from incomplete asthma control. The primary 

endpoint is change in asthma-related quality of life (miniAQLQ) at 6 months from initiating the 

intervention, that is, 12 weeks after intervention period. 

• 1b: Trial registration:  

ClinicalTrials.gov ID: NCT03127059. Original registration date: April 26th 2017. 

 

SAP version 

• 2: Version 1.0, May 12th 2020 

• Version 1.1, September 9th 2020 

 

Protocol version 

• 3: Protocol version been used 

This Statistical Analyses Plan (SAP) was developed based on the protocol approved by the Ethics 

Committee, Region Zealand (SJ-552) (Protocol version 2.6, January 11th 2019) and the published trial 

protocol for the RCT (December 31st 2019)1. This SAP follows the Guidelines for the Content of 

Statistical Analysis Plans in Clinical Trials2, and it was made publicly available before any analyses 

began. 

 

SAP Revisions 

• 4a: Revision history 

• 4b: Justification for revision 

• 4c: Timing of revision 

Protocol version Updated SAP 

version no. 

Section number 

changed 

Reason Date changed 

2.6, January 11th 

2019 

1.1 27: Analysis 

methods to be 

used. 

 

27: A fixed factor 

was left out of the 

original SAP. 

 

1st August 2020 
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28: Handling of 

missing data. 

 

 

 

 

29: Details on 

required additional 

analyses. 

28: No need for 

test of robustness, 

therefor multiple 

imputation was not 

prioritised. 

 

29: Replaced 

planned method 

with a more 

precise method to 

estimate number 

needed to treat 

(NNT). 

 

 

Roles and responsibility 

• 5: Names, affiliations, and roles of SAP contributors 

Principal investigator:  

Karen Hjerrild Andreasson, PT, MSc, PhD. Fellow, Department of Physiotherapy and Occupational 

Therapy, Naestved-Slagelse-Ringsted Hospitals and Department of Regional Health Research, 

University of Southern Denmark. 

 

Academic supervisors: 

Uffe Bødtger, MD, Associate Professor, Department of Respiratory Medicine, Naestved-Slagelse-

Ringsted Hospitals and Department of Regional Health Research, University of Southern Denmark 

(main supervisor). 

 

Søren Thorgaard Skou, PT, Professor, Department of Physiotherapy and Occupational Therapy,  

Naestved-Slagelse-Ringsted Hospitals and Research Unit for Musculoskeletal Function and 

Physiotherapy, Department of Sports Science and Clinical Biomechanics, University of Southern 

Denmark. 

 

Mike Thomas, MD, Professor, Primary Care, Department for Population Sciences and Medical 

Education, University of Southampton, United Kingdom. 
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Inge Petersen, MSc, PhD. Statistician, OPEN, Open Patient data Explorative Network, Odense 

University Hospital Region of Southern Denmark. 

 

Study chair at each centre: 

Uffe Bødtger, MD, Associate Professor, Department of Respiratory Medicine, Naestved-Slagelse-

Ringsted Hospitals, Denmark; 

Charlotte Suppli Ulrik, Professor, MD, DMSc FERS, Department of Respiratory Medicine, Hvidovre 

Hospital, Denmark; 

Karin Dahl Assing, MD, Department of Respiratory Medicine, Aalborg University Hospital, Aalborg, 

Denmark; 

Kirsten Brændholt Rasmussen, MD, Department Respiratory Medicine, Zealand University Hospital, 

Roskilde, Denmark; 

Celeste Porsbjerg, MD Professor, Respiratory Research Unit, Department of Respiratory Medicine, 

Bispebjerg Hospital, Denmark; 

Kirsten Sidenius, MD PhD, Allergy & Lung Clinic, Elsinore (Allergi og Lungeklinikken Helsingør), 
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Section 2: Introduction 
Background and rationale 

• 7: Synopsis of trial background  

Patients with asthma may experience dyspnoea despite optimized pharmacological treatment 3,4. This can 

be caused by comorbidities, among them dysfunctional breathing, which beside of dyspnoea can be 

observed as altered breathing pattern, frequent sighing or coughing, and hyperventilation, which has a 

large impact on quality of life (QOL) 4–7. 

 
Breathing exercises (BrEX) include retraining of the breathing pattern, implementation of this in rest and 

activity, and relaxation 1,8. It is a low-cost and relatively easy intervention delivered by trained 

physiotherapists, which improves asthma-related QOL in patients with mild to moderate asthma 8. 

However, a recent systematic review reported a lack of trials investigating BrEX in adult patients with 

severe asthma 9. In Denmark, patients with moderate to severe asthma are referred from general 

practitioners to be treated in outpatient departments in secondary care10. 

 

Objectives  

• 8: Objectives and hypotheses 

The objectives of this trial is to investigate if a 12week breathing exercise (UC+BrEX) intervention, 

delivered individually by physiotherapists in three sessions as an add-on to usual care, is superior to 

usual care alone (US) in adult patients (≥18 years) with moderate to severe asthma and incomplete 

asthma control referred to specialist care in improving asthma-related QOL at 6-month. Secondarily, to 

investigate if the patients assigned to UC+BrEX will improve more in lung function, gait distance, and 

physical activity level compared to US. 

The hypothesis is that the participants randomized to UC+BrEX will improve more in asthma-related 

QOL, and in lung function, gait distance, and physical activity level than the participants randomized to 

UC alone. 

 

 
Section 3: Study Methods 
Trial design 

• 9: Brief description of design 

This is a multicentre two-armed parallel randomized (1:1 ratio) controlled trial conducted at seven public 

hospitals and one private allergy and lung clinic (recruitment and UC) and at physiotherapy departments 

(assessments and UC+BrEX) at the same seven hospitalsa in all five health care regions in Denmark. 
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Primary endpoint is the between-group difference in change of the Asthma Quality of Life Questionnaire 

in the shortened 15-items version (miniAQLQ)11 between participants allocated to UC+BrEX and 

participants allocated to UC at the 6-month follow up. 

Secondary 3-month and 12-month follow up of between-group difference of miniAQLQ as well as lung 

function, gait distance, and physical activity level and other secondary outcomes in the RCT is described 

in the published open access protocol1. 

 

Patients with uncontrolled asthma from the outpatient pulmonary departments or the private specialized 

clinic (see items 23, 24) who fulfilled the inclusion criteria, not fulfilling any of the exclusion criteria 

(see in- and exclusion criteria in item 22), and consenting to participated in the trial, were randomized to 

either UC+BrEC-group or UC-group. 

 
aThe private specialized clinic only participated in recruiting participants and in delivery of UC 

intervention, thus all other trial activities (e.g. baseline and follow up assessment, randomization, and 

BrEX intervention) were delivered at the hospital nearest to the participant’ residence.  

 

Randomization 

• 10: Randomization details 

After baseline assessment participants were randomly allocated to UC or UC+BrEX in a 1:1 allocation 

ratio by computer-generated randomization using EasyTrial (EasyTrial APS, Aalborg, Denmark). Fixed 

blocks of four stratified by center was used to assure equal size of groups at the seven centers (see item 

9, note a ). The chief investigator and all project workers were blinded to the generation sequence. The 

nurses at the centers activated the EasyTrial randomization function defining the group allocation and 

informed the patient of group allocation.  

 

Blinding 

The assessors were blinded to the allocation. The chief investigator, the physiotherapists who delivered 

the BrEX, and the participants were impossible to blind. 

 

Sample size  

• 11: Full sample size calculation 

Sample size was calculated based on the between-group effect size of miniAQLQ-score (0.38) in a study 

in mild to moderate asthmatic patients12 with a calculated standard deviation of 0.7613. 

The sample size needed was 172 to detect a 0.38-unit difference between groups in MiniAQLQ-score 

(SD of 0.76, power of 90%, and p value of 0.05 (two-sided)). To allow for drop-outs (10%), we aimed to 
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randomize 190 participants. Fully description of sample size calculation is accessible in the published 

trial protocol1. 

 

Framework 

• 12: Framework (Description of hypothesis framework) 

As the UC+BrEX group received an add-on intervention, both primary and secondary outcomes assessed 

for between-group effects in this trial are tested for superiority in favour of UC+BrEX. The lower bound 

of the 95% confidence interval (95%CI) excluding the superiority margin (i.e. 0.38) in miniAQLQ-score 

will be interpreted as a lack of clinical important difference. 

 

Statistical interim analysis and stopping rules 

• 13: Specification of planned interim analysis and/or stopping rules 

There were no pre-planned interim analyses or stopping rules.  

 

Timing of final analysis 

• 14: Details of timing of all analyses 

The primary follow up (6-month) was conducted 6 months after baseline (for UC-group) respectively 6 

months after the first session of BrEX (for UC+BrEX group). This follow up included the objective 

assessments and patient-reported measures (including the primary outcome) and was completed in the 

week after the 6-month-timepoint or up to 4 weeks after (see table 1). 

All primary and secondary outcomes will be analysed collectively by the chief investigator (for blinded 

statistical analyses, see item 32), supervised by Inge Petersen, statistician. These analyses will comprise 

data from all follow ups (baseline, 3-month, 6-month). The main RCT article will report outcome 

presented as Primary or Secondary Outcome Measures at ClinicalTrials.gov (ID: NCT03127059), 

whereas Other Outcomes Measures will be reported in the main article or afterwards in secondary 

reports. The 12-month follow up will be analysed and reported in a subsequent report when this data 

collection is completed. 

 

Short-term and long-term follow up, i.e. at 3 months and 12 months after baseline or first BrEX session 

(se start of item 14), respectively, were completed using a questionnaire. The participants were urged to 

complete questionnaire within five days, and were/will be reminded by e-mail, SMS, and ultimately by 

phone-call.  

 

Timing of outcome assessments 

• 15: Timing of outcome assessments 
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An overview of baseline characteristics, outcomes measures and their time points are presented in table 

1; a detailed description can be read in the published open access protocol1.  

 

Table 1; Overview of data collection in BEAT DB trial Baseline 3 months 6 months 12 months 
Primary endpoint     
   MiniAsthma Quality of Life Questionnaire (MiniAQLQ) a @ @ @ @ 
Secondary endpoints     
Patient-reported information     
   Asthma Control Questionnaire (ACQ6) @ @ @ @ 
   Nijmegen Questionnaire (NQ) @ @ @ @ 
   Hospital Anxiety and Depression Scale (HADS) @ @ @ @ 
   EuroQol-5D (EQ-5D-5L) @ @ @ @ 
   Global Perceived Effect rate (GPE) N/A @ @ @ 
   Patient Acceptable Symptom State (PASS) N/A @ @ @ 
   Treatment Failure (TF) N/A @ @ @ 
   Smoking status @  @ @ 
   Socio Economic Status (SES) b @    
   Foster Score @  @  
Anthropometric     
   Gender @    
   Age @    
   Height, cm @    
   Weight, kg @    
   Body Mass Index (BMI) @    
Register data     
   Medication (treatment step 1-5) c @  @ @ 
   Co-morbidity @    
   Scheduled and acute medical visits (prev.6mo)   @ @ 
   Adverse events N/A @ @ @ 
   Adherence N/A @   
Functional capacity     
   6-minute Walk Test (6MWT) d @  @  
   Count Scale (CS) @  @  
   Breath Holding Time (BHT) @  @  
   Respiratory Pattern Observation @  @  
Physical activity (SenseWear) average of 6 days e     
   Total Energy Expenditure, kJ (daily avg) @ @ @  
   Average METs (daily avg) @ @ @  
   Physical Activity Level (PAL) (daily avg) @ @ @  
   Number of Steps (daily avg) @ @ @  
Lung parameters f     
   Expiratory volume in first second (FEV1) @  @  
   Forced vital capacity (FVC) @  @  
   Ratio (FEV1/FVC) % of predicted @  @  
   FEV1 % of predicted @  @  
   Peak expiratory flow rate (PEF) @  @  
   Maximal Inspiratory Pressure (MIP) @  @  
     
a Primary outcome is MiniAQLQ at 6 months follow-up     
b SES includes educational level, annual family income, work status       
c Reliever and controller medication       
d Including Borg CR10     
e Subgroup will be measured. 3 months follow up only until April 2018     
f Reference values for spirometry: GLI2012     
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Section 4: Statistical Principles 
Confidence intervals and p-values 

• 16: Level of significance 

All statistical tests carried out to measure the between-group effects, will consist of two-sided tests with 

a 5% significance level (p=.05). 

 

• 17: Adjustment for multiplicity 

Since this study has one clearly defined primary outcome and all other outcomes serve as supportive 

outcomes, no adjustments for multiplicity are needed. 

 

• 18: Confidence intervals 

All confidence intervals presented will be 95% and two-sided. 

 

Adherence and protocol deviations 

• 19a: Definition and assessments of adherence to the intervention 

Good adherence with BrEX is defined as completion of three treatment sessions, i.e. 100%. This was 

documented in the database (EasyTrial). Additionally, the physiotherapists evaluated the adherence to 

the home exercise program at sessions 2 and 3 using a numeric rating scale 1–5 (1=no adherence, 

5=excellent adherence). 

 

• 19b: Description of how adherence will be presented 

Adherence will be presented as the number and percentage 

of participants completing three session. A supplementary 

graph will show the home exercise program adherence (see 

Mock-graph). 

Legend: Mock-graph; NRS of adherence to home exercise 

of participants in UC+BrEX-group (N=94). 

 

• 19c, 19d: Protocol deviations 

The following is defined as major protocol deviations which may compromise the scientific value of the 

trial: 

More than 10% lost to follow up at the primary endpoint 

Less than 50% in the UC+BrEX group participated in all three treatment sessions  

All major protocol deviations will be reported in the main article. 
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Analysis population 

• 20: Definition of analysis populations 

In the primary analysis of the trial outcomes and the safety analysis (adverse events (AE)), all 

participants will be included according to their randomized allocation, following the Intention-To-Treat 

(ITT) principle. This is the full analysis set, defined as an analysis set being as complete and as close to 

the ITT principle of including all randomized participants as possible14. 

In addition, a secondary per protocol analysis will be performed.  

The per protocol population excludes participants in UC+BrEX group with poor adherence, i.e. <100% 

of three BrEX-sessions. 

 

No information exists on UC group having had treatment similar to BrEX outside the trial, but they were 

asked not to receive any. 

 

Section 5: Trial Population 

Screening data 

• 21: Reporting of screening data 

Recruitment period: April 26th April 2017 – September 24th 2020. 

Total number of eligible subjects during recruitment period will be presented in a flow diagram in the 

main article. For further information, see items 9c, 19d, 23, 24. 

 

Eligibility 
 

• 22: Summary of eligibility criteria 

Inclusion criteria:  

o Referred from GP to a secondary, outpatient respiratory clinic for lack of asthma control  

o Asthma diagnosed by a pulmonologist 

o ≥2 doctor visits at a specialised, pulmonologist-lead asthma clinic 

o Age≥18 years 

o ACQ6 score ≥0.8 

o Willing and able to give written informed consent 

o Speaks, reads and understands Danish. 

Exclusion criteria: 

o Trained in breathing exercises by physiotherapist during the last 6 months 

o Pregnancy 
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o Any severe disease as judged by the responsible physician 

o Participating in another respiratory interventional research project. 

 

Recruitment and withdrawal 

• 23, 24: Information to be included in the CONSORT flow diagram 

 

Recruitment: 

Participants were recruited at  

• Department of Respiratory Medicine at the following:  

Naestved Hospital, Hvidovre Hospital, Bispebjerg Hospital, Zealand University Hospital Roskilde, 

Aalborg University Hospital, Silkeborg Regional Hospital, and Odense University Hospital,  

• Allergy & Lung Clinic, Elsinore, (private specialized clinic).  

 

Information to be included in the CONSORT flow diagram 

o All patients screened for eligibility 

o All patients who met one or more exclusion criteria, with reasons 

o All patients who consented to be included in the trial 

o All patients included in the baseline assessment  

o All participants allocated to each intervention-armsb 

o All participants who withdraw from intervention and/or follow up, including time (level) 

and reasons 

o All participants with complete follow up data at 3 and 6-monthsc 

o All participants lost to follow up, with reasons for both intervention-arms 

o All participants included in the ITT and per protocol for both intervention-arms. 

 
b All participants receiving BrEX (see also adherence, item 19a, 19b). 
c Participants in both intervention arms who have completed miniAQLQ (primary outcome) will 

be summarized at each follow up.  

 

Baseline patient characteristics 

• 25a: List of baseline characteristics to be summarized 

Baseline characteristics will be presented for each intervention-groups in the main article: 

o Gender 

o Age at inclusion 

o Smoking status 
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o Body Mass Index, categories: 

§ underweight, normal weight, overweight, obese, severely obese, extremely obese 

o Comorbidity, number: 

§ 0, 1, 2, 3, 4+ 

o GINA step (Asthma severity): 

§ 1, 2, 3, 4, 5 

o Inhaled corticosteroids (ICS) treatment level: 

§ None, low, moderate, high 

o Oral corticosteroid (OCS) treatment  

o Biological treatment 

o Number of second controllers: 

§ 1, 2, 3, 4, 5, 6, 7 (etc) 

Patient-reported outcome: 

o miniAQLQ 

o ACQ6 

o NQ 

o HADS, anxiety 

o HADS, depression 

o EuroQual, EQ-5D-5L, index 

o EuroQual, VAS 

Objective outcome: 

o 6 minutes’ walk test (6MWT) 

o Borg CR10: 

§ Resting, after 6MWT 

Spirometry: 

o FEV1% predicted 

o FEV1/FVC % predicted 

o Peak flow rate, (PEF) 

Accelerometry: 

o Average daily steps 

o Physical activity level (PAL)  

 

In supplementary the following will be presented 

o Annual income, €, categories: 

§ Low, middle, high 
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o Work status, categories: 

§ employed, unemployed, education, outside labor market 

o Educational level, categories: 

§ low (no education, Primary school, High school/Secondary school), 

§ medium (Vocational education, Shorter higher education, Medium higher 

education), 

§ high (Bachelor, Master/Higher education, Ph.D.) 

o Count scale, number  

§ Resting 

o Breath holding time, sec. 

o Respiration rate 

 
  

For further details, please refer to the published open access trial protocol1. 

 

• 25b: Details on descriptive summary of baseline characteristics 

Continuous data will be summarized by mean with standard deviations (SD) if data are normally 

distributed and median with interquartile range (IQR) if data are skewed. Categorical data will be 

summarized by numbers and percent (%). As recommended by CONSORT15, no formal tests for 

significant differences between groups at baseline will be performed. 

 

Section 6: Analysis 
Outcome definitions 

• 26a, 26b: Specification of outcomes and timing 

Overview of outcomes and timing is given in table 1 (item 15). 

 

• 26c: Any calculations used to derive the outcome 

For patient-reported outcomes the following calculations will be made to find the scores of each 

questionnaire: 

o miniAsthma Quality of Life Questionnaire (MiniAQLQ): the mean of the 15 item11 

o Asthma Control Questionnaire (ACQ6): the mean of the 6 items16,17 

o Nijmegen Questionnaire (NQ): the sum of the 16 items18 

o Hospital Anxiety and Depression Scale (HADS): the sum of the 7 anxiety-related items, and 

the sum of the 7 depression-related items19 

o EuroQol-5D (EQ-5D-5L): index profile calculated using the crosswalk of EQ-5D-5L Index 

Value Calculator for MAC, developed for the EuroQol Group, version 1.0. 
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To derive medication treatment step (so called GINA step 1-5 that expresses the asthma severity): 

o Defined daily dose (DDD) of inhaled Corticosteroids and numbers/combinations of second 

controllers were calculated in an algorithm20, using GINA report 20194 treatment steps.  

 

Analysis methods 

• 27: Analysis methods to be used 

The primary endpoint, i.e. between-group difference in change in the miniAQLQ at the 6-month follow 

up will be analyzed in repeated measures mixed effects model with subject being a random factor and 

treatment arm [treatment arm included in revised version, 1.1.], visit (i.e. baseline, 3-month and 6-month 

follow up) and interaction between visit and treatment arm21 (UC+BrEX or UC; see item 32: 

Intervention A or Intervention B) being fixed factors. The model will be adjusted for treatment centre. 

Interpretation of lack of clinical important difference, see item 12. 

Secondary continuous outcomes will be analyzed using the same model. 

Model assumptions will be analyzed for normal distribution of residuals, and if assumptions of normality 

are violated, confidence intervals will be estimated using Bootstrapping estimation methods. 

We will report estimated marginal means with p-values and 95% CI for superiority assessment. 

The occurrence of adverse events (AE) will be compared between groups at the 6-month follow up using 

an appropriate method, if sufficient number of AEs occurs then Poisson regression model with a robust 

error variance or similar. 

The categorial outcome measures (e.g. GINA step, Global Perceived Effect) will be analyzed using 

Chi2-test or Fisher’s Exact Test, as appropriate. 

Data at 12-month will be included in subsequent secondary analyses of long-term treatment results. 

 

Revised SAP version 1.1:  

If no violation of assumptions of normality for primary outcome exists, all the bootstrapped estimated 

results will be reported in the supplementary appendix.  

 

• 27e: Planned sensitivity analyses 

Explore the effect of treatment centre on between-group difference in change of miniAQLQ:  

Analyze the response of treatment (BrEX) and asthma severity (GINA step) due to treatment centre. 

 

• 27f: Planned subgroup analyses 

Per protocol analysis: (see also item 20): mixed effects model as above stated in UC+BrEX-participants 

with 100% of three BrEX-sessions. 
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A subgroup of participants i.e. all from Hvidovre and Naestved Hospitals but only participants until 

April 2018 at Bispebjerg Hospital, Zealand University Hospital (Roskilde), and Aalborg University 

Hospital used accelerometry (SenseWear) for 6 days at baseline and at 6-month follow up. Mixed effects 

model as stated above will be used to analyze between-group difference in change in physical activity 

level (SenseWear data). 

 

Missing data 

• 28: Handling of missing data 

Repeated measures mixed model is robust for managing variables with missing data22 therefor no 

imputation methods will be needed. 

 

Deleted from version 1.1 [version 1.0: , but as planned in the protocol, we will test robustness with and 

with-out multiple imputation.] 

 

Additional analyses 

• 29: Details on required additional analyses 

Numbers Needed to Treat analysis 

 

[version 1.0, deleted:  

We will estimate numbers-needed-to-treat (NNT) for one participant to improve at least corresponding to 

the clinically relevant difference in miniAQLQ, 0.5 units23, using the formula 1/(TER−MER), using: 

o TER, the event rate in the UC+BrEX group, and 

o MER, the event rate in the UC group. 

Further, we will calculate the trial-specific MID (0.38 units)/responder threshold by subtracting the mean 

miniAQLQ score for participants reporting to have experienced a ‘small but not important change’ in 

Global Perceived Effect (GPE) from those reporting ‘important change’ in GPE at 6 months. 

 

These additional analyses will be use to estimate the trial-specific cut-offs for clinically relevant 

differences in miniAQLQ (primary outcome) ] 

 

Revised SAP version 1.1: 

To estimate Number needed to treat (NNT), we will use a matrix developed by Guyatt et al24, as follows: 

A clinically relevant improvement in Mini-AQLQ (0·5 units) will be calculated using the formula 

1/(’proportion that improved’-‘proportion that deteriorated’) from receiving UC+BrEX as compared to 

UC alone. 
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Additional analyses will be used to estimate the responder profiles of those who had moderate-large 

improvement of miniAQLQ (primary outcome) from BrEX to guide the clinical interpretation of the 

results, and will be reported in the main article or afterwards in secondary reports. 

Further exploratory analyses will be conducted if found relevant. 
 

Harms 

• 30: Handling of adverse events 

Participants have been asked about experienced adverse events (AE) at each follow up, recorded on 

standardized forms. Additionally, data on usage (acute and planned) of the respiratory department and/or 

the outpatient department during the trial period, i.e. all pulmonary related AEs will be collected from 

medical reports for each participant. Additional information may have to be requested from the 

recruiting hospitals. 

Definition of AE: Respiratory events or other events during the trial, which may be related to aspects of 

trial participation leading to contact with the GP or hospital. 

Definition of serious AEs: Life threatening or resulting in hospitalization25. 

AEs will be evaluated for severity and categorized into non-serious and serious AEs regardless of being 

trial-related or non-trial related and will be descriptively reported for both randomization groups.  

 

Statistical software 

• 31: Details of statistical software to be used 

STATA 16.1 (or an updated version if applicable) (StataCorp, College Station, TX, USA).  

 

 

    UC+BrEX (proportion) 

UC (proportion)  

Improved 
(x) 

Unchanged  
(y) 

Deteriorated 
(z) 

Improved (a)  ax ay az 
Unchanged (b)  bx by bz 
Deteriorated (c)  cx cy cz 

     
NNT= (1/(bx + cx + cy) − (ay + az + bz))      
Improved = Increased by more than 0·5; Unchanged = Changed 
between − 0·5 and 0·5; Deteriorated = Fell by more than 0·5. 
NNT=Number-needed-to-treat. Matrix according to Guyatt, 
Juniper, Walter, Griffith, Goldstein, BMJ 1998;316:690–3  

 

Table S3b; Number needed to treat, individual positive 
response by >0·5 units of Mini-AQLQ 
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References 

• 32: Reference to Data management 

Data safety and confidentiality 

Danish Data Protection Agency (REG-55–2016) approved the data collection and storage. Personal 

information concerning the participants are kept securely and separate from data files and participants 

are pseudonymized in the data. 

 

Verification of data  

Objective outcome measures collected at baseline and 6-month follow up have been verified by  

double data entry. The verification was performed by three research workers not involved in trial design, 

data collection, or intervention. 

 

Blinded statistical analyses 

To ensure allocation-blinded statistical analyses, two external researchers are involved before the data 

files will be handed over to be analysed: 

a) one researcher will export raw data files in EasyTrial (research database), 

b) another researcher will rename the intervention groups (into ‘Intervention A’ and ‘Intervention B’) 

concealed to the research group (mentioned in item 5), and drop variables that may identify the 

participants (e.g. baseline number), but keep a unique identifier for each participant. 

 

Execution of blinded interpretations on results 

The blinded results of Intervention A compared with Intervention B will be presented to the research 

group who will interpret the results to agree on two alternative written conclusions, one if Intervention A 

was UC+BrEX, and one if Intervention B was UC+BrEX. Then, unblinding of the code will take place26. 
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