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Abstract 
 

Purpose 
There remains a need for a standardized dataset for respiratory studies to accelerate data collection, 
improve research efficiency and aid the sharing, merging and comparison of datasets. This TORPEDO 
(Towards Optimum Reporting of Pulmonary Effectiveness Databases and Outcomes) project aimed to 
develop a checklist of optimum and minimum variables for asthma and chronic obstructive pulmonary 
disease (COPD) research. 

 

Methods 
A 3-phase modified Delphi survey was conducted: in phase 1, an expert panel generated a list of variables, 
in phase 2 a Delphi panel selected the minimum variables (>66% agreement) for any design and in phase 3 
they were asked to select a minimum set for specific study designs. 

 

Results 
In phase 1 the expert panel (n=22) proposed 224 variables. In phase 2, voting by 64 participants resulted 
in consensus (>66% agreement) for 18 variables and partial agreement (50-66%) for 44 variables, 
following this, 5 technical variables (e.g. date of test) were removed. In phase 3, 34 members of the 
Delphi panel completed voting; consensus was reached for 13 variables for retrospective asthma studies 
and 34 for prospective asthma studies. For COPD, there were 16 variables for retrospective studies and 37 
for prospective studies. Gender, asthma/COPD exacerbations and patient-reported outcomes were the 
only variables with 100% agreement for both asthma and COPD studies. 

 

Conclusion 
The proposed list of minimally required variables will allow the assessment of current data sources for 
their utility in asthma and COPD studies, facilitate the merging of datasets, aid standardization of data 
collection and improve research efficiency. 
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Introduction 
Randomized controlled trials (RCTs) are considered the gold standard to assess efficacy, and, to a limited 
extent, the safety of a drug or non-pharmacological asthma or chronic obstructive pulmonary disease 
(COPD) treatment. However, because of the stringent methodology adopted with strict inclusion and 
exclusion criteria seen in RCTs, the relatively small sample size and short duration of follow-up, 
observational studies and pragmatic trials are required to provide additional information on the 
effectiveness and safety of a drug when used in real-life circumstances.1-3 Electronic health care databases, 
claims databases and drug and/or patient registries are important data sources for real-life studies, which 
has recently been underscored by regulatory authorities such as the European Medicines Agency (EMA) 
and the UK’s National Institute for Health and Care Excellence (NICE).4 With the increasing digitalization of 
healthcare data collection, the number of sources available for observational studies is growing 
exponentially, allowing research centers to conduct multinational, multi-database studies. 

Heterogeneity of database structures, and differences in disease and drug coding complicates the conduct 
of these studies.5 These concerns about heterogeneity not only hold for databases, but also for the choice 
and definition of outcomes which makes a comparison between studies - not to mention pooling of data - 
difficult. The importance of choosing realistic and clinically meaningful outcomes has been described for 
various clinical domains including the field of respiratory research. Indeed, in 2008, the European 
Respiratory Journal published the recommendations of an (American Thoracic Society/ European 
Respiratory Society (ATS/ERS) task force on appropriate outcomes for COPD pharmacological trials, but no 
priority-analysis was performed.6 

The Respiratory Effectiveness Group (REG, https://regresearchnetwork.org/) is an international network of 
respiratory experts that aims to set standards and best practices to improve real-world respiratory 
research. REG has made efforts to set standards for real-life respiratory research in general, but not yet at 
the level of specific variables.7 Thus, there is still an urgent need to standardize outcomes and develop a 
core dataset for asthma and COPD studies to accelerate data collection, improve research efficiency, 
replicability and transparency and create the possibility to share, compare and merge datasets around the 
globe to permit further analysis.8 

The Global Alliance on Chronic Diseases (GACD) is a network of the world’s biggest public research funding 
agencies and funds joint programs on chronic diseases. Together, the members of the alliance represent 
over 90% of public health research funding worldwide. GACD aims to facilitate research collaboration on 
chronic disease globally with a focus on collaborations between low- and middle-income countries and 
vulnerable populations within high-income countries.9 The network coordinates and supports research 
activities that address the prevention and treatment of chronic non-communicable diseases, on a global 
scale. The work of GACD on the standardization of outcomes and development of dictionaries for chronic 
diseases is crucial to reach these objectives. 

 

As part of a joint effort between the REG and GACD, the TORPEDO (Towards Optimum 
Reporting of Pulmonary Effectiveness Databases and Outcomes) project aimed to 
develop a checklist with optimum and minimum required variables for research in 

asthma and COPD. 

  

https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-1
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-3
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-4
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-5
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-6
https://regresearchnetwork.org/
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-7
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-8
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-9
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Methods 
 

Study design 

This study followed the process of a three-phased modified Delphi process 10 as outlined in Figure 1. For 
this Delphi survey, various partners involved in respiratory research (clinicians, regulators, respiratory 
societies, patient organizations, researchers) were asked to complete a checklist asking what they 
considered to be optimum and minimum required variables for asthma and COPD research followed by a 
prioritization process of multiple rounds to reach consensus on the list of variables. The method was based 
on previous studies that aimed to reach consensus on a core set of items required for proper reporting of 
datasets.11,12 A point of difference to the classic Delphi approach was that, in phase 1, a smaller selected 
expert panel was consulted instead of the full Delphi panel to first expand the initial list with additional 
variables for an optimum asthma/COPD dataset. From phase 2 onwards, a full Delphi panel was 
established, and a prioritization process followed. The process was conducted between March 2018 and 
April 2019. All phases are further detailed in the next sections. 

 

Figure 1 Overview of the Delphi phases 

 
 

This study involved no patients; participants were all professionals involved in respiratory research who are 
members of the REG or GACD networks and consented to participate in the Delphi exercise. The study 
received ethical approval from the Anonymised Data Ethics and Protocol Transparency (ADEPT) Committee 
(approval number ADEPT0921). 

 

Outcomes 

We defined a ‘minimum’ research dataset to be the minimum amount of clinical data variables to be 
collected to establish the effects of an intervention related to the prevention and management of asthma 
and COPD. An ‘optimum’ set would be the larger set of clinical data variables that could be collected where 
time and other related resources related to their collection and analysis were less constrained. This will 
provide researchers with a benchmark of which variables to select given their research goals, anticipated 
design and resources available. 

 

Phase 1 

Identifying an optimum asthma/COPD dataset 

The authors started with an initial set of variables that had been used in previous asthma/COPD studies, 
which were selected at the authors’ discretion. This list was circulated among a panel of respiratory 
experts, who could complement it with relevant variables according to their perspective. A requirement for 
this expert panel was that it had representation of: (i) researchers and clinicians with expertise in asthma, 

Phase 1

•Determination of 
optimum variable for a 
respiratory study

•Expert panel, n=22

Phase 2

•Identification of 
minimally required 
variables

•Delphi participants, n=64

Phase 3

•Minimally required 
variables per study type

•Phase 2 Delphi 
participants who 
completed Phase 3, n=34

https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-10
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-11
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-12


    
 
 

Page 6 of 32 

COPD, allergy, primary care, epidemiology and/or health economics, (ii) each continent and (iii) 
representatives of the major international asthma and COPD guidelines committees (Global Initiative for 
Asthma (GINA), Global Initiative for Chronic Obstructive Lung Disease (GOLD)). These members were all 
recruited through the REG (https://www.regresearchnetwork.org/). Once the list was expanded, the full list 
of all variables was discussed at the REG Summit (London, UK, 2017) and, if required, some variables were 
merged or re-categorized. 

 

Phase 2 

In phase 2, the expert panel from phase 1 was expanded to the formal Delphi panel with more global 
representatives, focusing on representatives from low- and middle-income countries. These additional 
members were recruited through the GACD respiratory disease program. By combining the networks of 
REG and GACD we aimed for a representative Delphi panel where we considered the following 
requirements: 

 High-income and low-income country representation 
 Good geographical representation (all World Health Organisation regions represented, i.e. Africa, 

Americas, South East Asia, Europe, Eastern Mediterranean and Western Pacific) 
 Wide range of researchers and clinicians with expertise in asthma, COPD, allergy, primary care, 

epidemiology and/or health economics 
 Representation from asthma and COPD guideline committees (GINA, GOLD) 

 

Voting and endorsing of variables to reduce the list to a ‘minimum’ dataset 

In phase 2 of this project, all variables identified in phase 1 were presented to the Delphi panel through an 
online voting platform (Survey Monkey, www.surveymonkey.com). For each variable, the Delphi panel 
members were requested to indicate if they considered the variable an absolutely required (minimum) 
variable for any asthma/COPD research (no matter the design of the study, as specific design was 
addressed in phase 3). Variables that reached at least >66% agreement between respondents were 
included in the list and were moved to the next Delphi round (phase 3). Variables with partial agreement 
(50-66%) were further discussed at REG (Paris, France, 2018) and GACD meetings (Sao Paulo, Brazil, 2018) 
and if deemed relevant by the majority, included for the next Delphi round (phase 3). The 66% and 50-66% 
cut-off criteria were based on a previous modified Delphi exercise in severe asthma 12. 

 

Phase 3 

Prioritization of the minimum dataset per disease and study design 

In this round, a prioritization of the variables identified in phase 2 was made. The Delphi panel was 
provided with a survey sent out through the same online voting platform. The Delphi members were 
presented with the list of variables identified during phase 2. Respondents were asked to indicate which 
variables were a minimum requirement for the study designs below: 

 Prospective clinical asthma (field) study with original data collection 
 Prospective clinical COPD (field) study with original data collection 
 Retrospective asthma database study 
 Retrospective COPD database study 

As for phase 2, variables were included in the list if at least >66% agreement between respondents was 
reached. This exercise resulted in four final lists of minimally required variables for four types of respiratory 
studies. 

  

https://www.regresearchnetwork.org/
https://www.surveymonkey.com/
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-12
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Results 
An overview of variable selection is provided in Figure 2 and detailed in the following subsections by phase. 

 

Figure 2 Variable flow diagram. REG: Respiratory Effectiveness Group, COPD: Chronic Obstructive Pulmonary Disease 

 
 

 

Phase 1 

Expert panel and optimum variable list 

After the suggestions of the expert panel (N=22) and REG meeting discussions, an initial list of 224 variables 
was generated. This list consisted of all variables deemed relevant for asthma/COPD research and is 
presented in Supplementary Table 1 by domain. This list was presented to the Delphi panel consulted in 
phase 2. 

 

Phase 2 

Delphi panel 

The characteristics of the Delphi panel are presented in Table 1. There was more representation from high-
income than lower/middle-income countries. The majority of Delphi members had (clinical) academic 
positions and most indicated they had primarily in the asthma or COPD expertise, but there was also strong 
representation from epidemiology experts. 

 

  

Phase 3
(n=34 Delphi members)

List continuing to Phase 3 

Phase 2
(n=64 Delphi members)

List continuing to Phase 2 

Phase 1
(n=22 REG experts)

Composition of variable list by expert panel 
followed by REG review

n=224

66% agreement 
(n=18)

50-66% agreement 
(n=44)

Technical variables 
excluded (n=5)

n=57

Retrospective 
asthma studies 

(n=13)

Prospective 
asthma studies 

(n=34)

Retrospective 
COPD studies 

(n=16)

Prospective 
COPD studies 

(n=37)

<50% agreement 
(n=162)
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Table 1 Characteristics of the Delphi panel participants in phase 2 (N=64) 

Characteristic N (%) 

Male 40 (63%) 
Female 24 (38%) 
High-income country 42 (66%) 

Low and middle income country 22 (34%) 

WHO region  

African region 6 
Americas 13 

South East Asia 8 

Europe 26 
Eastern Mediterranean 0 

Western Pacific 11 

Main workplace  
Academia 42 

Hospital 11 

General practice 3 
Industry 2 

Regulator 1 

Other 5 
Core area of expertise (self indicated)  

Asthma 9 

COPD 12 
Primary care 8 

Pediatrics 2 

Allergy 1 
ILD/IPF 2 

Epidemiology 12 

Health economics 6 

Other 12 
LD: interstitial lung disease; IPF: idiopathic pulmonary fibrosis 

 

List of minimum respiratory variables (uncategorized) 

A total of 64 Delphi members participated in phase 2. By means of online voting on the initial set of 224 
variables, immediate consensus (ie >66% agreement) was reached for 18 variables (8%). These variables are 
indicated by the dark grey fill in Supplementary Table 1. Partial agreement (50-66%) was reached for 44 
variables (20%). These variables are indicated by the light grey fill in Supplementary Table 1. The latter were 
discussed at the REG (Paris) and GACD (Sao Paulo) 2018 meetings and most were deemed relevant but 
some only for specific studies (eg retrospective database only or prospective only) or only in specific type of 
studies. After phase 2, a list of 62 variables remained. After discussion, generic “technical variables” (date 
of test, units) were removed resulting in a set of 57 variables to be considered in phase 3. 
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Phase 3 

In total, 64 invitations to participate in phase 3 were sent out to the Delphi panel of which 39 members 
replied (61%). Of these, 5 people did not select any of variables and were hence excluded from the analysis, 
thus the final participants were 34 (53%). 

 

Final list of minimum variables by disease and study design 

After voting in this phase, from the total of 57 variables remaining from phase 2, 13 core variables were 
considered for retrospective asthma studies and 34 for prospective asthma studies. For COPD, this was 16 
variables for retrospective studies versus 37 for prospective studies. In prospective studies, the additional 
variables required were mainly biomarkers, lung function measurements, and variables providing further 
information concerning healthcare utilization and reason for visit. Of note, gender, asthma/COPD 
exacerbations and a relevant patient-reported outcome (Asthma Control Questionnaire (ACQ), COPD 
Assessment Test (CAT)) were the only variables with 100% agreement for both asthma and COPD studies. 
The exact percentages of agreement per variable is provided in Supplementary Table 2. The final list of 
variables per disease (asthma, COPD) and study design (retrospective, prospective) is provided in Table 2 
and Figure 3. 

 

Table 2 Final list of minimum variables, indicated by ✔, by disease and study design 

 Suggested format Asthma  COPD  

  Retrospective Prospective Retrospective Prospective 

DEMOGRAPHICS      

Date of birth DD-MM-YYYY ✔ ✔ ✔ ✔ 

Gender M/F ✔ ✔ ✔ ✔ 

Geographical location Country/region  ✔  ✔ 

CLINICAL      

Height Meters  ✔  ✔ 

Weight Kg    ✔ 

BMI Kg/m2  ✔  ✔ 

Occupational environment Job type  ✔  ✔ 

Smoking status Current/former/never ✔ ✔ ✔ ✔ 

Pack years Years ✔ ✔ ✔ ✔ 

BIOMARKERS      

Full blood count with differentiation Eosinophils, neutrophils 
etc.  ✔  ✔ 

IgE U  ✔   

LUNG FUNCTION      

FEV1 Liters  ✔  ✔ 

FEV1_prebronchodilation Liters  ✔  ✔ 

FEV1_postbronchodilation Liters  ✔  ✔ 

FEV1% predicted %  ✔ ✔ ✔ 

FVC Liters  ✔  ✔ 

POLLUTION      

Allergen exposure Yes or no  ✔   

Occupational exposure “    ✔ 
HEALTHCARE UTILIZATION      

Primary care consultation Number/date of visits ✔ ✔ ✔ ✔ 

Reason Primary Care Visit Diagnosis  ✔  ✔ 

Secondary care visit Date and number  ✔  ✔ 

Hospitalisation Date and number ✔ ✔ ✔ ✔ 

Reason hospitalisation Diagnosis  ✔  ✔ 
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ER admission Date and number ✔ ✔ ✔ ✔ 

Reason ER admission Diagnosis  ✔  ✔ 

ICU stay Date and number  ✔  ✔ 

MEDICATION      

Generic drug name Name ✔ ✔ ✔ ✔ 

Frequency of use Date and number  ✔  ✔ 
COMORBIDITIES      

DM Yes or No   ✔ ✔ 

Rhinitis 〃 ✔ ✔   

Lung cancer 〃   ✔ ✔ 

Bronchiectasis 〃    ✔ 

Asthma 〃   ✔ ✔ 

COPD 〃 ✔ ✔   

Cardiovascular disease 〃   ✔ ✔ 

MORTALITY      

Mortality Life status (dead/alive) ✔ ✔ ✔ ✔ 

Cause of death Diagnosis  ✔  ✔ 

Primary Cause of death Diagnosis  ✔  ✔ 

Date of death Date ✔ ✔ ✔ ✔ 

EXACERBATIONS      

Asthma exacerbations Date and number ✔ ✔   

COPD exacerbations 〃   ✔ ✔ 

Other severe respiratory episodes 〃  ✔  ✔ 
PATIENT REPORTED OUTCOMES      

ACQ Score  ✔   

CAT 〃    ✔ 
ACQ: asthma control questionnaire; BMI: body mass index; CAT: COPD Assessment Test; DM: Diabetes Mellitus; ER: emergency room; FEV1: forced 

expiratory volume in 1 second; ICU: intensive care unit 
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Figure 3 Overview of REG/GACD core dataset for prospective asthma (A) and COPD (B) studies, with variables for retrospective 
studies indicated in bold. 

A. Asthma variables 

 
B. COPD variables 

 
COPD: chronic obstructive pulmonary disease; ER: emergency room; FEV1: forced expiratory volume in 1 second; FVC: forced vital capacity. 
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Discussion 
We used a modified Delphi exercise to determine a recommended core dataset of minimum variables for 
asthma and COPD studies. Following the identification of the full list of potential asthma/COPD variables by 
a panel of 22 REG experts, 64 participants completed phase 2 to determine the minimally recommended 
variables, 34 of these completed phase 3 to determine the minimal variables per study type. There was 
generally good agreement concerning the variables needed for retrospective studies, regardless of whether 
the study was investigating asthma or COPD; similarly, for prospective studies, the variables required were 
very similar for both COPD and asthma studies. For prospective studies, where new data collection would 
be possible, the participants felt that a greater number of variables should be required than for 
retrospective studies. In prospective studies, the additional variables required were mainly biomarkers, 
lung function measurements, and variables giving further information concerning healthcare utilization and 
reason for visit. The fewer required variables in retrospective studies likely reflects the experience of the 
participants who were aware of the limitations of retrospective data sources. Indeed, the accuracy and 
regularity of recording of variables might influence a participant’s decision on whether that variable should 
be included, and even its utility. 

To facilitate database studies, but also for existing longitudinal cohorts, there is a need to determine 
whether databases contain the minimum required variables to adequately conduct the study. Often in 
observational database studies, particularly for rare events and conditions, it is beneficial to include data 
from multiple data sources to increase the power. Also, the ability to pool data from multiple datasets 
allows a more heterogeneous population of patients to be included from different cultural backgrounds. 
The Uncovering and Noting Long-term Outcomes in COPD and asthma to enhance Knowledge (UNLOCK) 
initiative, created in 2010, aimed to determine the minimum required dataset for observational studies in 
asthma and COPD management in primary care, which is an important step to enable pooling of data from 
multiple datasets.13 Indeed, the UNLOCK group subsequently found that a key challenge in using real-
world data from across different countries and regions was the lack of comparability between datasets, 
with not all of them containing all the required data variables or having the same definitions of the same 
variable.14 A difference with our study is that in our study a structured Delphi approach was used 
(compared to a focus group discussion in the UNLOCK study) and that we expanded our research beyond 
primary care and existing datasets. 

The development of core datasets is also important to understand the implementation 
of interventions. Where we have standardized datasets, we are more likely be able to 

understand differences between centers as a result of true differences rather than 
differences in variables. 

Data reuse can be severely hampered when datasets are not standardized. Therefore, it is important to 
ensure the minimum required variables are included in new (thus prospective) data collection.15 The Core 
Outcome Measures in Effectiveness Trials (COMET) Initiative also aims to develop standardized sets of 
outcomes, and these sets should be considered the minimum variables that should be measured and 
reported in clinical trials.15 Importantly, such lists did not yet exist for asthma and/or COPD and needed to 
be developed for use beyond clinical trials only. The development of core datasets is also important to 
understand the implementation of interventions. Where we have standardized datasets, we are more likely 
be able to understand differences between centers as a result of true differences rather than differences in 
variables. 

Several groups have previously considered defining core variables or have developed a list of minimum 
required variables using a Delphi approach. A similar style of Delphi exercise was used to determine the 
minimum variables required when creating the International Severe Asthma Registry (ISAR), which reached 

https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-13
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-14
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-15
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-15
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a consensus on 95 variables including patient demographics, medical history, patient-reported outcomes, 
diagnostic information, clinical characteristics and physician-reported outcomes.12 While the ATS/ERS Task 
Force on “Outcomes for COPD pharmacological trials: from lung function to biomarkers” did not determine 
a list of minimum variables they did highlight certain variables that COPD trials should include, such as lung 
function variables other than forced expiratory volume in 1 second (FEV1) (e.g. forced vital capacity (FVC), 
inspiratory capacity to total lung capacity ratio and measures of dyspnoea) and the frequency of 
exacerbations.6 Information on COPD exacerbations was included in both our retrospective and 
prospective COPD lists, and some lung function measures other than FEV1 were included on the 
prospective COPD study list. An UNLOCK study, combining data from primary care across Europe to 
determine the prevalence of comorbidities in COPD patients, and their impact on health status and COPD, 
required datasets to contain the following variables: age, gender, FEV1 and ideally FEV1/FVC, CAT or 
Clinical COPD Questionnaire score, Medical Research Council (MRC) dyspnea score, body mass index, 
smoking status, education level and comorbidities (Heart disease, hypertension, diabetes, depression and 
asthma).16 These required variables are comparable to those included in our list, but there are some 
differences (in comorbidities and requirement for MRC score), which are mainly due to the specific 
requirements of the UNLOCK study. Indeed, the list produced here provides purely the core recommended 
variables; in practice the minimum variables required for a particular study will depend on the specific 
question to be addressed. 

Pooling of data, not only from clinical trials but also with regard to real-world observational studies 
becomes increasingly more important, and harmonization of data by means of a common data model not 
only optimizes data extraction but also data pooling.17 Ideally, the dictionary used by the common data 
model should also include the minimum variables as suggested in our retrospective asthma and COPD lists. 

One of the strengths of this study is that the Delphi panel (n=64) comprised of a wide 
range of participants from: high- and low and-middle income countries, different 

geographic regions, different areas of expertise and different professional backgrounds. 

One of the strengths of this study is that the Delphi panel (n=64) comprised of a wide range of participants 
from: high- and low and-middle income countries, different geographic regions, different areas of expertise 
and different professional backgrounds. However, only 34 participants (53%) participated in both phase 2 
and 3, and the reason to abstain for phase 3 is not known. This is, however, a common challenge in online 
Delphi studies and given we have no reason to assume that biased exclusion occurred (“missing at 
random”), we feel that it did not significantly impact the validity of our results. 

While it has been determined that some variables such as the full date of birth were required, often local 
regulatory/legal rules such as General Data Protection Regulation (GDPR) might not allow inclusion of 
potential identifying patient information.18 Therefore, other formats or related variables may need to be 
used, such as only including year of birth or age at the date of enrolment. 

This list is valid at the present time but may require updating in the future as the data required changes 
over time with increased knowledge giving a better understanding of risk factors, improved diagnostic 
criteria and clinical management. For example, FEV1 measurements are currently key in diagnosing COPD, 
however, it is hoped in the future there may be validated biomarkers for COPD, which may need to be 
included in a future list of minimum required dataset.6 

Lastly, there remains debate around the precise definition of some disease terms, for example 
exacerbations, and for standardization across studies it is important that the same definition has been 
used. 

 

https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-12
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-6
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-16
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-17
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-18
https://www.medrxiv.org/content/10.1101/2021.10.14.21264843v1.full#ref-6
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Determined by a global Delphi panel of 64 participants, these proposed minimum required variables will 
facilitate the assessment of current data sources for their potential utility for use in asthma and COPD 

studies. It provides a basis to aid the standardization of data collection and improve research efficiency, 
replicability and transferability. Determining these minimal variables is an important step in facilitating 

the sharing, comparing and merging of datasets. 
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Supplementary material 
 

Supplementary table 1 

List of optimum variables for respiratory research, determined by the expert panel and presented to the 
Delphi participants in phase 2. The number and percentage of participant who considered the variable to 
be absolutely required/minimum variable for any asthma/COPD research are given. Dark grey fill indicates 
variables with >66% agreement, and lighter grey fill indicates variables with 50-66% agreement. 

 

Survey variable No. of participants, n = 64 % of participants 

DEMOGRAPHICS   

Date of birth 54 84.4 

Time of birth 1 1.6 

Details of birth 17 26.6 

Gender 57 89.1 

Nationality 25 39.1 

Ethnicity 44 68.8 

Marital status 20 31.3 

Number of dependents 10 15.6 

Number of people in household 26 40.6 

Level of education 37 57.8 

Socio-economic status 45 70.3 

Geographical location 32 50.0 

Salary range 13 20.3 

Health insurance coverage 25 39.1 

Place of birth 13 20.3 

Occupation/Working environment 46 71.9 

Family/Household income 29 45.3 

Height 44 68.8 

Weight 46 71.9 

Obesity 8 12.5 

Body Mass Index 34 53.1 

Alcohol use 35 54.7 

Illicit drug use 28 43.8 

Diet 23 35.9 

Smoking - current status 53 82.8 

Smoking - pack years 41 64.1 

Smoking - no. of cigarettes 28 43.8 
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Smoking - years exposed 28 43.8 

Smoking - parental smoking 30 46.9 

Smoking - passive smoking 35 54.7 

Physical activity 40 62.5 

BLOOD TESTING   

Date of test 37 57.8 

Units 35 54.7 

Normal range 28 43.8 

Full blood count with differentiation 40 62.5 

Hemoglobin 26 40.6 

Creatinine 22 34.4 

Glomerular filtration rate 12 18.8 

Liver function 15 23.4 

C-reactive protein 24 37.5 

Immunoglobulin E (total, specific) 38 59.4 

Immunoglobulin G (total, specific) 12 18.8 

Skin prick test 13 20.3 

Dipeptidyl peptidose IV (DPPIV) 3 4.7 

Serum periostin 4 6.3 

Vitamin D 11 17.2 

O2 saturation 24 37.5 

Blood gases 16 25.0 

Genetics/Genomic profiling 6 9.4 

Fibrinogen, BNP, Troponin 9 14.1 

Alpha-1-anti-trypsin 12 18.8 

Serum MMP-7, KL6, SP-A, collagen degradation 
products 4 6.3 

LUNG MARKERS   

Date of lung function measurement 45 70.3 

Forced Expiratory Volume in 1 second (FEV1) 42 65.6 

Pre-broncodilator Forced Expiratory Volume in 1 
second (FEV1-pre) 35 54.7 

Post-broncodilator Forced Expiratory Volume in 1 
second (FEV1-post) 37 57.8 

Forced Expiratory Volume in 1 second % predicted 
(FEV1% pred) 32 50.0 

Forced Vital Capacity (FVC) 41 64.1 

Forced Vital Capacity % predicted (FVC%pred) 27 42.2 
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Peak Expiratory Flow (PEF) 21 32.8 

Fraction of exhaled nitric oxide (FeNO) 21 32.8 

Exhaled Breath Condensate 6 9.4 

Bronchodilator response 19 29.7 

Impulse oscillometry (IOS) 6 9.4 

Bronchial Hyperreactivity (BHR) 10 15.6 

Carbon monoxide (CO) 17 26.6 

Diffusing capacity of the lungs for carbon monoxide 
(DLCO) 19 29.7 

Carbon monoxide transfer coefficient (KCO) 12 18.8 

Total Lung Capacity (TLC) 16 25.0 

Broncho-Alveolar Lavage (BAL) 6 9.4 

Poligraphy 5 7.8 

Audio Assessment (e.g. assessment for lung 
crackles/Velcro) 5 7.8 

Bronchoscopy 6 9.4 

Bronchoscopy transbronchial lung biopsy 6 9.4 

Exercise test (e.g. 6 minutes walk test) 19 29.7 

Open Lung Biopsy (OLBx) [for Interstitial Lung Disease 
(ILD) patients] 8 12.5 

Cough 28 43.8 

Sputum 25 39.1 

IMAGING   

Date of imaging 37 57.8 

Chest X-ray 32 50.0 

High resolution computer tomography (HRCT) 20 31.3 

MRI 7 10.9 

PET 6 9.4 

V/q scan 6 9.4 

CT angiogram of the chest 6 9.4 

Echocardiogram 13 20.3 

CT scan of the thorax 13 20.3 

ENVIRONMENTAL FACTORS   

Outdoor air pollution 36 56.3 

Indoor/household air pollution 40 62.5 

Allergen exposures (mould, pets) 37 57.8 

Occupational exposure 45 70.3 

Secondhand smoke exposure 38 59.4 
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HEALTHCARE UTILIZATION   

Date of contact/contact (healthcare) 43 67.2 

Primary Care Consultations 44 68.8 

Reason for Primary Care Consultations 35 54.7 

Type of contacts (telephone, face-to-face, home visits…) 15 23.4 

Secondary Care Consultations 42 65.6 

Reason for Secondary Care Consultations (e.g. for 
lower respiratory complaints) 32 50.0 

Unscheduled healthcare contacts 31 48.4 

Hospitalisations/ Hospital admission 47 73.4 

Hospital discharge date 18 28.1 

Duration of hospitalisation 29 45.3 

Reason for Hospitalisations/Hospital admission (e.g. 
for lower respiratory complaints) 42 65.6 

A&E/ER attendances 39 60.9 

Reason for A&E/ER attendances (e.g for lower 
respiratory complaint) 36 56.3 

ICU Stay 37 57.8 

Reason for ICU Stay (e.g pneumonia) 29 45.3 

ICU duration 23 35.9 

Out patient department attendance 24 37.5 

Reason for outpatient department attendance (e.g. 
rehabilitation) 20 31.3 

Rehabilitation 27 42.2 

Duration of Rehabilitation 22 34.4 

Physiotherapy 26 40.6 

Reason for physiotherapy 17 26.6 

Duration physiotherapy 16 25.0 

Out of hours attendances 13 20.3 

Personnel time 8 12.5 

Cost of HRU 15 23.4 

TREATMENTS   

Generic drug name 39 60.9 

Brand drug name 17 26.6 

Prescribed Drug Name 24 37.5 

Prescribed Drug Class 16 25.0 

Date prescribed 33 51.6 

Dispensed Drug Name 22 34.4 
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Dispensed Drug Class 13 20.3 

Date Dispensed 24 37.5 

Indication of use 23 35.9 

Drug strength 29 45.3 

Pack size 20 31.3 

Frequency of Use/Prescribing instructions 36 56.3 

Quantity of refill 20 31.3 

Device (e.g. metered dose inhaler) 28 43.8 

Spacer (e.g. aerochamber) 23 35.9 

Inhaler technique 26 40.6 

Over the counter medications 18 28.1 

Self-management (or action) plan 28 43.8 

Oxygen Usage (intermittent or chronic) 26 40.6 

Peak flow metre (registration as part of patient 
management) 13 20.3 

Adherence 29 45.3 

CPAP 17 26.6 

Non-invasive ventilation 17 26.6 

Pneumococcal vaccination history 28 43.8 

Influenza vaccination history 29 45.3 

CODING SYSTEM   

ATC (Anatomical Therapeutic Chemical) 22 34.4 

Multilex 7 10.9 

NDC (National Drug Code - often used in the US) 11 17.2 

J-codes for office administered drugs (e.g. biologics) 7 10.9 

RxNorm 10 15.6 

ICD-9 6 9.4 

ICD-10 26 40.6 

ICD-11 15 23.4 

ICPC 6 9.4 

Read 5 7.8 

SNOMED CT 12 18.8 

COMORBIDITIES   

Parental Atopy 17 26.6 

Premature birth 18 28.1 

Charlson Comorbidity Index 25 39.1 

Date of disease diagnosis 25 39.1 
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Reported date 10 15.6 

Resolved date 7 10.9 

Status (active, resolved, other) 12 18.8 

Diabetes Mellitus 34 53.1 

Eczema 22 34.4 

Rhinitis 33 51.6 

Nasal Polyps 30 46.9 

Osteoporosis 22 34.4 

Psychiatric disorders 23 35.9 

Depression/Anxiety 30 46.9 

Gastroesophageal Reflux Disease 24 37.5 

Chronic Kidney Disease 17 26.6 

Lung Cancer 33 51.6 

Sleep Apnoea 29 45.3 

Anaemia 18 28.1 

Cognitive Dysfunction 19 29.7 

Cerebrovascular Disease 23 35.9 

Bronchiectasis 32 50.0 

Asthma 43 67.2 

COPD 43 67.2 

Asthma-COPD Overlap 31 48.4 

Interstitial Lung Disease 27 42.2 

Tuberculosis 37 57.8 

HIV/AIDS 30 46.9 

Cardiovascular Disease 36 56.3 

Ischaemic Heart Disease 30 46.9 

Hypertension 29 45.3 

Heart Failure 31 48.4 

Myocardial Infarction 26 40.6 

Rheumatoid Arthritis 24 37.5 

Nasal hyper-reactivity 11 17.2 

Bronchial hyper-reactivity 12 18.8 

Connective tissue disease and features suggestive of 
CTD (Raynaud’s phenomenon, Morning stiffness, digital 
oedema) 

15 23.4 

Sinusitis 23 35.9 

Rhinosinusitis 26 40.6 

Pneumonia 31 48.4 
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Osteoporosis 18 28.1 

Other cancers besides lung 18 28.1 

MORTALITY   

Mortality Status – Alive/Deceased 44 68.8 

Cause of death 41 64.1 

Primary cause of death 34 53.1 

Secondary/contributing cause of death 27 42.2 

Date of Death 42 65.6 

EXACERBATIONS   

Asthma Exacerbations 44 68.8 

COPD Exacerbations 43 67.2 

Interstitial lung disease exacerbations 29 45.3 

Include other severe respiratory episodes (e.g. 
influenza, pneumonia) 33 51.6 

Severity of exacerbations 31 48.4 

CF exacerbations 21 32.8 

PATIENT REPORTED OUTCOMES   

Asthma Symptom Utility Index (ASUI) 9 14.1 

Asthma control questionnaire (ACQ) 32 50.0 

(Children's) asthma control test (ACT) 25 39.1 

Asthma bother profile (ABP) 4 6.3 

(Pediatric) asthma related quality of life questionnaire 
(AQLQ) 11 17.2 

Asthma impact survey (AIS-6) 7 10.9 

COPD assessment test (CAT) 33 51.6 

Clinical COPD Questionnaire (CCQ) 22 34.4 

Saint Georges Respiratory Questionnaire (SGRQ) 21 32.8 

Dyspnoea – Royal College of Physicians 3 Questions 
(RCP3) 11 17.2 

EQ-5D 26 40.6 

Sino-nasal outcome test (SNOT-22) 8 12.5 

Rhinitis Control Assessment Test 6 9.4 

Control of allergic rhinitis and asthma test (CARAT) 9 14.1 

Hospital Anxiety depression (HADS) 16 25.0 

(modified) Medical Research Council Dyspnea scale 
(MRC) 20 31.3 

Short form health survey (SF-12) 13 20.3 
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Supplementary table 2 

Number (and percentage) of participants in phase 3 who considered each variable as required for each type 
of study. Grey fill indicate variables with >66% agreement between participants. 

 

 Asthma  COPD  

 Retrospective Prospective Retrospective Prospective 

DEMOGRAPHICS     

Date of birth 32 (94.1) 33 (97.1) 32 (94.1) 33 (97.1) 

Gender 34 (100) 34 (100) 34 (100) 34 (100) 

Ethnicity 11 (32.4) 18 (52.9) 11 (32.4) 18 (52.9) 

Level of education 9 (26.5) 16 (47.1) 9 (26.5) 16 (47.1) 

Socio economic status 13 (38.2) 21 (61.8) 12 (35.3) 22 (64.7) 

Geographical location 18 (52.9) 23 (67.6) 18 (52.9) 23 (67.6) 

CLINICAL     

Height 19 (55.9) 28 (82.4) 18 (52.9) 28 (82.4) 

Weight 14 (41.2) 14 (41.2) 14 (35.9) 24 (70.6) 

Body Mass Index 21 (61.8) 24 (70.6) 20 (58.8) 23 (67.6) 

Occupational environment 17 (50) 28 (82.4) 18 (52.9) 28 (82.4) 

Alcohol use 4 (11.8) 8 (23.5) 4 (11.8) 8 (23.5) 

Smoking status 29 (85.3) 32 (94.1) 29 (85.3) 32 (94.1) 

Pack years 24 (70.6) 30 (88.2) 25 (73.5) 32 (94.1) 

Passive smoking 13 (38.2) 22 (64.7) 13 (38.2) 23 (67.6) 

Physical activity 6 (17.6) 19 (55.9) 8 (23.5) 20 (58.8) 

BIOMARKERS     

Full blood count with 
differentiation 18 (52.9) 26 (76.5) 17 (50) 27 (79.4) 

Immunoglobulin E 10 (29.4) 27 (79.4) 3 (8.8) 9 (26.5) 

LUNG FUNCTION     

FEV1 prebronchodilation 15 (44.1) 25 (73.5) 17 (50) 24 (70.6) 

FEV1 postbronchodilation 16 (47.1) 28 (82.4) 20 (58.8) 31 (91.2) 

FEV1% predicted 21 (61.8) 26 (76.5) 23 (67.6) 28 (82.4) 

FVC 19 (55.9) 25 (73.5) 21 (61.8) 28 (82.4) 

ENVIRONMENTAL FACTORS     

Outdoor air pollution 6 (17.6) 12 (35.3) 8 (23.5) 13 (38.2) 

Indoor air pollution 8 (23.5) 15 (44.1) 9 (26.5) 15 (44.1) 

Allergen exposure 12 (35.3) 23 (67.6) 2 (5.9) 6 (17.6) 

Occupational exposure 15 (44.1) 21 (61.8) 17 (50) 23 (67.6) 
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Secondhand smoke 11 (32.4) 19 (55.9) 12 (35.3) 19 (55.9) 

HEALTHCARE UTILIZATION     

Primary care consultation 25 (73.5) 27 (79.4) 25 (73.5) 27 (79.4) 

Reason Primary Care Visit 14 (41.2) 23 (67.6) 14 (41.2) 23 (67.6) 

Secondary care visit 20 (58.8) 25 (73.5) 21 (61.8) 24 (70.6) 

Reason Secondary Care visit 11 (32.4) 19 (55.9) 11 (32.4) 19 (55.9) 

Hospitalisation 30 (88.2) 31 (91.2) 30 (88.2) 31 (91.2) 

Reason hospitalisation 20 (58.8) 26 (76.5) 20 (58.8) 26 (76.5) 

ER admission 26 (76.5) 30 (88.2) 25 (73.5) 29 (85.3) 

Reason ER admission 15 (44.1) 26 (76.5) 14 (41.2) 25 (73.5) 

ICU stay 18 (52.9) 23 (67.6) 17 (50) 23 (67.6) 

Chest X-ray 3 (8.8) 12 (35.3) 5 (14.7) 17 (50) 

MEDICATION     

Generic drug name 32 (94.1) 34 (100) 32 (94.1) 34 (100) 

Date prescribed 20 (58.8) 22 (64.7) 20 (58.8) 22 (64.7) 

Frequency of use 22 (64.7) 26 (76.5) 22 (64.7) 26 (76.5) 

COMORBIDITIES     

Diabetes Mellitus 18 (52.9) 18 (52.9) 24 (70.6) 27 (79.4) 

Rhinitis 27 (79.4) 32 (94.1) 13 (38.2) 17 (50) 

Lung cancer 14 (41.2) 15 (44.1) 27 (79.4) 32 (94.1) 

Bronchiectasis 16 (47.1) 16 (47.1) 22 (64.7) 26 (76.5) 

Asthma 21 (61.8) 21 (61.8) 32 (94.1) 34 (100) 

COPD 30 (88.2) 31 (91.2) 22 (64.7) 22 (64.7) 

TBC 14 (41.2) 14 (41.2) 19 (55.9) 22 (64.7) 

Cardiovascular disease 15 (44.1) 16 (47.1) 27 (79.4) 30 (88.2) 

MORTALITY     

Mortality 31 (91.2) 30 (88.2) 33 (97.1) 32 (94.1) 

Cause of death 18 (52.9) 23 (67.6) 19 (55.9) 24 (70.6) 

Primary Cause of death 19 (55.9) 28 (82.4) 20 (58.8) 29 (85.3) 

Date of death 23 (67.6) 26 (76.5) 24 (70.6) 27 (79.4) 

EXACERBATIONS     

Asthma exacerbations 33 (97.1) 34 (100) 12 (35.3) 12 (35.3) 

COPD exacerbations 12 (35.3) 11 (32.4) 33 (97.1) 34 (100) 

Other severe respiratory episodes 21 (61.8) 25 (73.5) 21 (61.8) 27 (79.4) 
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PATIENT REPORTED OUTCOMES     

ACQ 19 (55.9) 34 (100) 2 (5.9) 4 (11.8) 

CAT 2 (5.9) 5 (14.7) 19 (55.9) 34 (100) 
ACQ: asthma control questionnaire; CAT: COPD Assessment Test; ER: emergency room; FEV1: forced expiratory volume in 1 second; FVC: forced vital 

capacity; ICU: intensive care unit. 

 

  



    
 
 

Page 25 of 32 

Potential conflicts of interest 
A. Kaplan is a member of advisory board or speakers bureau for Astra Zeneca, Behring, Boehringer 
Ingelheim, Covis, GSK, Pfizer, Purdue, Merck Frosst, Novartis, NovoNordisc, Sanofi, Teva, Trudel. 

J. Kocks reports grants, personal fees and non-financial support from AstraZeneca, grants, personal fees 
and non-financial support from Boehringer Ingelheim, grants and personal fees from Chiesi 
Pharmaceuticals, grants, personal fees and non-financial support from GSK, grants and personal fees from 
Novartis, grants from MundiPharma, grants from TEVA, outside the submitted work; and Janwillem Kocks 
holds 72.5% of shares in the General Practitioners Research Institute. Dr. Kocks reports grants and non-
financial support from AstraZeneca, grants and non-financial support from Boehringer Ingelheim, grants 
from Chiesi Pharmaceuticals, grants and non-financial support from GSK, grants from Novartis, grants from 
MundiPharma, grants from TEVA, from null, outside the submitted work; and Janwillem Kocks holds 72.5% 
of shares in the General Practitioners Research Institute. 

N. Roche reports grants and personal fees from Boehringer Ingelheim, Novartis, Pfizer and personal fees 
from Teva, GSK, AstraZeneca, Chiesi, Sanofi, Trudell, Zambon. 

E. Van Ganse has received consultancy fees from Pelyon Ltd, for unrelated research projects. 

J. Hurst has received support to attend meeting, and payment for education and advisory work (personally 
and to his employer, UCL) from pharmaceutical companies that make medicines to treat COPD. M. Romàn-
Rodriguez reports personal fees and grants from AstraZeneca, Boehringer Ingelheim, GSK, Mundipharma, 
Novartis, Teva, and Trudell Medical International in the last 3 years. 

M. Miravitlles has received speaker fees from AstraZeneca, Boehringer Ingelheim, Chiesi, Cipla, Menarini, 
Rovi, Bial, Sandoz, Zambon, CSL Behring, Grifols and Novartis, consulting fees from AstraZeneca, Boehringer 
Ingelheim, Chiesi, GlaxoSmithKline, Bial, Gebro Pharma, Kamada, CSL Behring, Laboratorios Esteve, Ferrer, 
Mereo Biopharma, Verona Pharma, TEVA, Spin Therapeutics, pH Pharma, Novartis, Sanofi and Grifols and 
research grants from GlaxoSmithKline and Grifols. 

N. Papadopoulos reports personal fees from Novartis, personal fees from Nutricia, personal fees from HAL, 
personal fees from MENARINI/FAES FARMA, personal fees from SANOFI, personal fees from MYLAN/MEDA, 
personal fees from BIOMAY, personal fees from AstraZeneca, personal fees from GSK, personal fees from 
MSD, personal fees from ASIT BIOTECH, personal fees from Boehringer Ingelheim, grants from Gerolymatos 
International SA, grants from Capricare, outside the submitted work. 

K. Verhamme works for a research group that received/receives unconditional grants from Yamanouchi, 
Pfizer/Boehringer Ingelheim, GSK, Novartis none of which are related to the content of this manuscript. 

 

All other authors report no other conflicts of interest in relation to this work. 

  



    
 
 

Page 26 of 32 

Footnotes 
Funding: This study was supported by the Respiratory Effectiveness Group, an international, investigator-
led, not-for-profit, real-life respiratory research and advocacy initiative 
(http://www.regresearchnetwork.org) and the Global Alliance for Chronic Diseases (www.gacd.org). 

 

  

http://www.regresearchnetwork.org/
http://www.gacd.org/


    
 
 

Page 27 of 32 

 

References 
 

1. Roche N, Reddel HK, Agusti A, et al. Integrating real-life studies in the global therapeutic research 
framework. Lancet Respir Med. 2013;1(10):e29–30.  

Google Scholar 

2. Roche N, Reddel H, Martin R, et al. Quality standards for real-world research. Focus on observational 
database studies of comparative effectiveness. Ann Am Thorac Soc. 2014;11 (Suppl 2):S99–S104. 

PubMed Google Scholar 

3. Roche N, Anzueto A, Anticevich SB, et al. The importance of Real-Life research in Respiratory Medicine: 
Manifesto of the Respiratory Effectiveness Group Endorsed by the International Primary Care 
Respiratory Group and the World Allergy Organization. Eur Respir J. 2019;54:1901511. 

Abstract/FREE Full Text Google Scholar 

4. Pacurariu A, Plueschke K, McGettigan P, et al. Electronic healthcare databases in Europe: descriptive 
analysis of characteristics and potential for use in medicines regulation. BMJ Open. 2018; 8:e023090. 

Abstract/FREE Full Text Google Scholar 

5. Trifiro G, Coloma PM, Rijnbeek PR, et al. Combining multiple healthcare databases for postmarketing 
drug and vaccine safety surveillance: why and how? J Intern Med. 2014; 275(6):551–561. 

CrossRef PubMed Google Scholar 

6. Cazzola M, MacNee W, Martinez FJ, et al. Outcomes for COPD pharmacological trials: from lung 
function to biomarkers. Eur Respir J. 2008;31(2):416–469. 

Abstract/FREE Full Text Google Scholar 

7. Roche N, Campbell JD, Krishnan JA, et al. Quality standards in respiratory real-life effectiveness 
research: the REal Life EVidence AssessmeNt Tool (RELEVANT): report from the Respiratory 
Effectiveness Group-European Academy of Allergy and Clinical Immunology Task Force. Clin Transl 
Allergy. 2019;9:20. 

Google Scholar 

8. Weeks J, Pardee R. Learning to Share Health Care Data: A Brief Timeline of Influential Common Data 
Models and Distributed Health Data Networks in U.S. Health Care Research. EGEMS (Wash 
DC). 2019;7(1):4. 

Google Scholar 

9. Riddell MA, Edwards N, Thompson SR, et al. Developing consensus measures for global programs: 
lessons from the Global Alliance for Chronic Diseases Hypertension research program. Global 
Health. 2017;13(1):17. 

Google Scholar 

10. Pill J. The Delphi method: substance, context, a critique and an annotated bibliography. Socio-Economic 
Planning and Science. 1971;5, 57–71. 

Google Scholar 

https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=N+Roche&author%5b1%5d=HK+Reddel&author%5b2%5d=A+Agusti&title=Integrating+real-life+studies+in+the+global+therapeutic+research+framework&publication_year=2013&journal=Lancet+Respir+Med&volume=1&pages=e29-30
https://www.medrxiv.org/lookup/external-ref?access_num=24559028&link_type=MED&atom=%2Fmedrxiv%2Fearly%2F2021%2F10%2F22%2F2021.10.14.21264843.atom
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=N+Roche&author%5b1%5d=H+Reddel&author%5b2%5d=R+Martin&title=Quality+standards+for+real-world+research.+Focus+on+observational+database+studies+of+comparative+effectiveness&publication_year=2014&journal=Ann+Am+Thorac+Soc&volume=11&pages=S99-S104
https://www.medrxiv.org/lookup/ijlink/YTozOntzOjQ6InBhdGgiO3M6MTQ6Ii9sb29rdXAvaWpsaW5rIjtzOjU6InF1ZXJ5IjthOjQ6e3M6ODoibGlua1R5cGUiO3M6NDoiQUJTVCI7czoxMToiam91cm5hbENvZGUiO3M6MzoiZXJqIjtzOjU6InJlc2lkIjtzOjEyOiI1NC8zLzE5MDE1MTEiO3M6NDoiYXRvbSI7czo1MDoiL21lZHJ4aXYvZWFybHkvMjAyMS8xMC8yMi8yMDIxLjEwLjE0LjIxMjY0ODQzLmF0b20iO31zOjg6ImZyYWdtZW50IjtzOjA6IiI7fQ==
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=N+Roche&author%5b1%5d=A+Anzueto&author%5b2%5d=SB+Anticevich&title=The+importance+of+Real-Life+research+in+Respiratory+Medicine:+Manifesto+of+the+Respiratory+Effectiveness+Group+Endorsed+by+the+International+Primary+Care+Respiratory+Group+and+the+World+Allergy+Organization&publication_year=2019&journal=Eur+Respir+J&volume=54
https://www.medrxiv.org/lookup/ijlink/YTozOntzOjQ6InBhdGgiO3M6MTQ6Ii9sb29rdXAvaWpsaW5rIjtzOjU6InF1ZXJ5IjthOjQ6e3M6ODoibGlua1R5cGUiO3M6NDoiQUJTVCI7czoxMToiam91cm5hbENvZGUiO3M6NzoiYm1qb3BlbiI7czo1OiJyZXNpZCI7czoxMToiOC85L2UwMjMwOTAiO3M6NDoiYXRvbSI7czo1MDoiL21lZHJ4aXYvZWFybHkvMjAyMS8xMC8yMi8yMDIxLjEwLjE0LjIxMjY0ODQzLmF0b20iO31zOjg6ImZyYWdtZW50IjtzOjA6IiI7fQ==
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=A+Pacurariu&author%5b1%5d=K+Plueschke&author%5b2%5d=P+McGettigan&title=Electronic+healthcare+databases+in+Europe:+descriptive+analysis+of+characteristics+and+potential+for+use+in+medicines+regulation&publication_year=2018&journal=BMJ+Open&volume=8
https://www.medrxiv.org/lookup/external-ref?access_num=10.1111/joim.12159&link_type=DOI
https://www.medrxiv.org/lookup/external-ref?access_num=24635221&link_type=MED&atom=%2Fmedrxiv%2Fearly%2F2021%2F10%2F22%2F2021.10.14.21264843.atom
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=G+Trifiro&author%5b1%5d=PM+Coloma&author%5b2%5d=PR+Rijnbeek&title=Combining+multiple+healthcare+databases+for+postmarketing+drug+and+vaccine+safety+surveillance:+why+and+how?&publication_year=2014&journal=J+Intern+Med&volume=275&pages=551-561
https://www.medrxiv.org/lookup/ijlink/YTozOntzOjQ6InBhdGgiO3M6MTQ6Ii9sb29rdXAvaWpsaW5rIjtzOjU6InF1ZXJ5IjthOjQ6e3M6ODoibGlua1R5cGUiO3M6NDoiQUJTVCI7czoxMToiam91cm5hbENvZGUiO3M6MzoiZXJqIjtzOjU6InJlc2lkIjtzOjg6IjMxLzIvNDE2IjtzOjQ6ImF0b20iO3M6NTA6Ii9tZWRyeGl2L2Vhcmx5LzIwMjEvMTAvMjIvMjAyMS4xMC4xNC4yMTI2NDg0My5hdG9tIjt9czo4OiJmcmFnbWVudCI7czowOiIiO30=
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=M+Cazzola&author%5b1%5d=W+MacNee&author%5b2%5d=FJ+Martinez&title=Outcomes+for+COPD+pharmacological+trials:+from+lung+function+to+biomarkers&publication_year=2008&journal=Eur+Respir+J&volume=31&pages=416-469
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=N+Roche&author%5b1%5d=JD+Campbell&author%5b2%5d=JA+Krishnan&title=Quality+standards+in+respiratory+real-life+effectiveness+research:+the+REal+Life+EVidence+AssessmeNt+Tool+(RELEVANT):+report+from+the+Respiratory+Effectiveness+Group-European+Academy+of+Allergy+and+Clinical+Immunology+Task+Force&publication_year=2019&journal=Clin+Transl+Allergy&volume=9
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=J+Weeks&author%5b1%5d=R.+Pardee&title=Learning+to+Share+Health+Care+Data:+A+Brief+Timeline+of+Influential+Common+Data+Models+and+Distributed+Health+Data+Networks+in+U.S.+Health+Care+Research&publication_year=2019&journal=EGEMS+(Wash+DC)&volume=7
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=MA+Riddell&author%5b1%5d=N+Edwards&author%5b2%5d=SR+Thompson&title=Developing+consensus+measures+for+global+programs:+lessons+from+the+Global+Alliance+for+Chronic+Diseases+Hypertension+research+program&publication_year=2017&journal=Global+Health&volume=13
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=J.+Pill&title=The+Delphi+method:+substance,+context,+a+critique+and+an+annotated+bibliography&publication_year=1971&journal=Socio-Economic+Planning+and+Science&volume=5&pages=57-71


    
 
 

Page 28 of 32 

11. Husereau D, Drummond M, Petrou S, et al. Consolidated Health Economic Evaluation Reporting 
Standards (CHEERS)--explanation and elaboration: a report of the ISPOR Health Economic Evaluation 
Publication Guidelines Good Reporting Practices Task Force. Value Health. 2013;16(2):231–250. 

CrossRef PubMed Web of Science Google Scholar 

12. Bulathsinhala L, Eleangovan N, Heaney LG, et al. Development of the International Severe Asthma 
Registry (ISAR): A Modified Delphi Study. J Allergy Clin Immunol Pract. 2019;7(2):578–588. 

Google Scholar 

13. Chavannes N, Stallberg B, Lisspers K, et al. UNLOCK: Uncovering and Noting Long-term Outcomes in 
COPD to enhance knowledge. Prim Care Respir J. 2010;19(4):408. 

PubMed Google Scholar 

14. Cragg L, Williams S, van der Molen T, Thomas M, Correia de Sousa J, Chavannes NH. Fostering the 
exchange of real world data across different countries to answer primary care research questions: an 
UNLOCK study from the IPCRG. NPJ Prim Care Respir Med. 2018;28(1):8. 

Google Scholar 

15. The Lancet Respiratory Medicine. Maximising the data potential in COPD research. Lancet Respir 
Med. 2017;5(7):535. 

Google Scholar 

16. Stallberg B, Teixeira P, Blom C, et al. The prevalence of comorbidities in COPD patients, and their impact 
on health status and COPD symptoms in primary care patients: a protocol for an UNLOCK study from 
the IPCRG. NPJ Prim Care Respir Med. 2016;26:16069. 

Google Scholar 

17. Voss EA, Makadia R, Matcho A, et al. Feasibility and utility of applications of the common data model to 
multiple, disparate observational health databases. J Am Med Inform Assoc. 2015;22(3):553–564. 

CrossRef PubMed Google Scholar 

18. van Veen EB. Observational health research in Europe: understanding the General Data Protection 
Regulation and underlying debate. Eur J Cancer. 2018;104:70–80. 

Google Scholar 

 

  

https://www.medrxiv.org/lookup/external-ref?access_num=10.1016/j.jval.2013.02.002&link_type=DOI
https://www.medrxiv.org/lookup/external-ref?access_num=23538175&link_type=MED&atom=%2Fmedrxiv%2Fearly%2F2021%2F10%2F22%2F2021.10.14.21264843.atom
https://www.medrxiv.org/lookup/external-ref?access_num=000318910400003&link_type=ISI
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=D+Husereau&author%5b1%5d=M+Drummond&author%5b2%5d=S+Petrou&title=Consolidated+Health+Economic+Evaluation+Reporting+Standards+(CHEERS)--explanation+and+elaboration:+a+report+of+the+ISPOR+Health+Economic+Evaluation+Publication+Guidelines+Good+Reporting+Practices+Task+Force&publication_year=2013&journal=Value+Health&volume=16&pages=231-250
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=L+Bulathsinhala&author%5b1%5d=N+Eleangovan&author%5b2%5d=LG+Heaney&title=Development+of+the+International+Severe+Asthma+Registry+(ISAR):+A+Modified+Delphi+Study&publication_year=2019&journal=J+Allergy+Clin+Immunol+Pract&volume=7&pages=578-588
https://www.medrxiv.org/lookup/external-ref?access_num=21120443&link_type=MED&atom=%2Fmedrxiv%2Fearly%2F2021%2F10%2F22%2F2021.10.14.21264843.atom
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=N+Chavannes&author%5b1%5d=B+Stallberg&author%5b2%5d=K+Lisspers&title=UNLOCK:+Uncovering+and+Noting+Long-term+Outcomes+in+COPD+to+enhance+knowledge&publication_year=2010&journal=Prim+Care+Respir+J&volume=19
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=L+Cragg&author%5b1%5d=S+Williams&author%5b2%5d=T+van%20der%20Molen&author%5b3%5d=M+Thomas&author%5b4%5d=J+Correia%20de%20Sousa&author%5b5%5d=NH+Chavannes&title=Fostering+the+exchange+of+real+world+data+across+different+countries+to+answer+primary+care+research+questions:+an+UNLOCK+study+from+the+IPCRG&publication_year=2018&journal=NPJ+Prim+Care+Respir+Med&volume=28
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=The%20Lancet%20Respiratory%20Medicine&title=Maximising+the+data+potential+in+COPD+research&publication_year=2017&journal=Lancet+Respir+Med&volume=5
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=B+Stallberg&author%5b1%5d=P+Teixeira&author%5b2%5d=C+Blom&title=The+prevalence+of+comorbidities+in+COPD+patients,+and+their+impact+on+health+status+and+COPD+symptoms+in+primary+care+patients:+a+protocol+for+an+UNLOCK+study+from+the+IPCRG&publication_year=2016&journal=NPJ+Prim+Care+Respir+Med&volume=26
https://www.medrxiv.org/lookup/external-ref?access_num=10.1093/jamia/ocu023&link_type=DOI
https://www.medrxiv.org/lookup/external-ref?access_num=25670757&link_type=MED&atom=%2Fmedrxiv%2Fearly%2F2021%2F10%2F22%2F2021.10.14.21264843.atom
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=EA+Voss&author%5b1%5d=R+Makadia&author%5b2%5d=A+Matcho&title=Feasibility+and+utility+of+applications+of+the+common+data+model+to+multiple,+disparate+observational+health+databases&publication_year=2015&journal=J+Am+Med+Inform+Assoc&volume=22&pages=553-564
https://www.medrxiv.org/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5b0%5d=EB+van%20Veen&title=Observational+health+research+in+Europe:+understanding+the+General+Data+Protection+Regulation+and+underlying+debate&publication_year=2018&journal=Eur+J+Cancer&volume=104&pages=70-80


    
 
 

Page 29 of 32 

Authors 
 

Data standardisation in lung diseases working group 
 

 Job FM van Boven 

 Sarah J Lucas 

 Gary Parker 

 Alan Kaplan 

 Antigona Trofor 

 Billie Bonevski 

 Bruce J Kirenga 

 Dermot Ryan 

 Emilio Pizzichini 

 Eric van Ganse 

 Erick Wan-Chun Huang 

 Evelyn Brakema 

 Gillian Gould 

 Janwillem Kocks 

 Jennifer Alison 

 Jennifer K Quint 

 Joan B Soriano 

 John Hurst 

 Kamran Siddiqi 

 Katherine Boydell 

 Marc Miravitlles 

 Mario Alberto Flores-Valdez 

 Marise Kasteleyn 

 Mark FitzGerald 

 Melanie Boeckmann 

 Michael Chaiton 

 Miguel Roman Rodriguez 

 Muralidhar Kulkarni 

 Nicolas Roche 

 Niels Chavannes 

 Nikolaos G Papadopoulos 

 Panagiotis Behrakis 

 Sarah Dennis 

 Shalini Bassi 

 Siân Williams 

 Toby M Maher 

 Trishul Siddharthan 

 Veena Kamath 

 Katia MC Verhamme 

 

 

  



    
 
 

Page 30 of 32 

About the Global Alliance for Chronic Diseases 
 

Who we are 

The Global Alliance for Chronic Diseases (GACD) is the first collaboration of major research funding agencies 
to specifically address chronic, non-communicable diseases. Together, the members of the alliance 
represent 80% of global public funding for health research. 

 

Our focus 

Implementation science | Non-communicable diseases | Low- and middle-income countries and vulnerable 
populations in high-income countries 

“Implementation science examines what works, for whom and under what circumstances, and how 
interventions can be adapted and scaled up in ways that are accessible and equitable.” 

~ GACD Strategy Board 

 

Our mission 

To reduce the burden of chronic non communicable diseases (NCDs) in low-and middle-income countries, 
and in indigenous populations facing conditions of vulnerability in high-income countries, by building 
evidence to inform national and international NCD policies and contribute to the achievement of the 
Sustainable Development Goals. 

 

Our strategic objectives 

 Investing in impactful implementation science research. 

 Building implementation science capacity and capability in relation to NCDs. 

 Facilitating collaborations and partnerships to support GACD impact. 

 

Connect with us 

Website: gacd.org/ 

Twitter: @gacd_media 

Email: admin@gacd.org 
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About the Respiratory Effectiveness Group 
 

The Respiratory Effectiveness Group (REG) is an investigator-led, global not-for-profit respiratory medicine 
research and think-tank initiative that has been set up in recognition of the potential value of real-life 
research and the need to harness real-life evidence to inform meaningful practice guidelines, drug licensing 
and prescribing decisions. 

 

Through our network international experts in real-life respiratory research working at guideline bodies, 
research organisations, in primary care practice and in collaboration with pharmaceutical and medical 
companies, work to raise the profile of real-life research and to lead by example and establish a position of 
credibility from which to engage in advocacy activities including education to raise awareness and 
strengthen the value, quality and penetration of real-life study data. 

 

Our focused Working Groups made up of REG collaborators (researchers, clinicians, general practitioners 
and allied health professionals): 

 Conduct database research projects as well as prospective pragmatic trials for publication in peer-
reviewed journals. 

 Provide ethical review and registration of real-life research study protocols 
 Evaluate mechanisms for integrating real-life research appropriately into clinical practice guidelines 
 Engage licensing authorities to ensure real-life research is appropriately incorporated into drug 

licensing and post-marketing appraisal processes and into national and international health 
strategies 

 Communicate best practice standards and provide examples of excellence in real-life research. 

 

Each year REG holds its annual scientific meeting (Summit) which brings together experts to discuss the 
latest in their fields of respiratory research. The sessions include robust and informative discussions and 
debate on the latest thinking on treatment strategies and the needs to move the field forward, to better 
understand how to improve patient outcomes. The meeting provides an excellent opportunity for 
networking with some of the world’s leading experts in the respiratory field.  In conjunction with the 
Summit, all the REG Working Groups meet to discuss their specific groups work and research agenda and its 
progress. 

 

Website: https://www.regresearchnetwork.org/about-us/ 
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	Abstract
	Introduction
	Randomized controlled trials (RCTs) are considered the gold standard to assess efficacy, and, to a limited extent, the safety of a drug or non-pharmacological asthma or chronic obstructive pulmonary disease (COPD) treatment. However, because of the stringent methodology adopted with strict inclusion and exclusion criteria seen in RCTs, the relatively small sample size and short duration of follow-up, observational studies and pragmatic trials are required to provide additional information on the effectiveness and safety of a drug when used in real-life circumstances.1-3 Electronic health care databases, claims databases and drug and/or patient registries are important data sources for real-life studies, which has recently been underscored by regulatory authorities such as the European Medicines Agency (EMA) and the UK’s National Institute for Health and Care Excellence (NICE).4 With the increasing digitalization of healthcare data collection, the number of sources available for observational studies is growing exponentially, allowing research centers to conduct multinational, multi-database studies.
	Heterogeneity of database structures, and differences in disease and drug coding complicates the conduct of these studies.5 These concerns about heterogeneity not only hold for databases, but also for the choice and definition of outcomes which makes a comparison between studies - not to mention pooling of data - difficult. The importance of choosing realistic and clinically meaningful outcomes has been described for various clinical domains including the field of respiratory research. Indeed, in 2008, the European Respiratory Journal published the recommendations of an (American Thoracic Society/ European Respiratory Society (ATS/ERS) task force on appropriate outcomes for COPD pharmacological trials, but no priority-analysis was performed.6
	The Respiratory Effectiveness Group (REG, https://regresearchnetwork.org/) is an international network of respiratory experts that aims to set standards and best practices to improve real-world respiratory research. REG has made efforts to set standards for real-life respiratory research in general, but not yet at the level of specific variables.7 Thus, there is still an urgent need to standardize outcomes and develop a core dataset for asthma and COPD studies to accelerate data collection, improve research efficiency, replicability and transparency and create the possibility to share, compare and merge datasets around the globe to permit further analysis.8
	The Global Alliance on Chronic Diseases (GACD) is a network of the world’s biggest public research funding agencies and funds joint programs on chronic diseases. Together, the members of the alliance represent over 90% of public health research funding worldwide. GACD aims to facilitate research collaboration on chronic disease globally with a focus on collaborations between low- and middle-income countries and vulnerable populations within high-income countries.9 The network coordinates and supports research activities that address the prevention and treatment of chronic non-communicable diseases, on a global scale. The work of GACD on the standardization of outcomes and development of dictionaries for chronic diseases is crucial to reach these objectives.
	As part of a joint effort between the REG and GACD, the TORPEDO (Towards Optimum Reporting of Pulmonary Effectiveness Databases and Outcomes) project aimed to develop a checklist with optimum and minimum required variables for research in asthma and COPD.
	Methods
	Study design
	Outcomes

	This study followed the process of a three-phased modified Delphi process 10 as outlined in Figure 1. For this Delphi survey, various partners involved in respiratory research (clinicians, regulators, respiratory societies, patient organizations, researchers) were asked to complete a checklist asking what they considered to be optimum and minimum required variables for asthma and COPD research followed by a prioritization process of multiple rounds to reach consensus on the list of variables. The method was based on previous studies that aimed to reach consensus on a core set of items required for proper reporting of datasets.11,12 A point of difference to the classic Delphi approach was that, in phase 1, a smaller selected expert panel was consulted instead of the full Delphi panel to first expand the initial list with additional variables for an optimum asthma/COPD dataset. From phase 2 onwards, a full Delphi panel was established, and a prioritization process followed. The process was conducted between March 2018 and April 2019. All phases are further detailed in the next sections.
	Figure 1 Overview of the Delphi phases
	/
	This study involved no patients; participants were all professionals involved in respiratory research who are members of the REG or GACD networks and consented to participate in the Delphi exercise. The study received ethical approval from the Anonymised Data Ethics and Protocol Transparency (ADEPT) Committee (approval number ADEPT0921).
	We defined a ‘minimum’ research dataset to be the minimum amount of clinical data variables to be collected to establish the effects of an intervention related to the prevention and management of asthma and COPD. An ‘optimum’ set would be the larger set of clinical data variables that could be collected where time and other related resources related to their collection and analysis were less constrained. This will provide researchers with a benchmark of which variables to select given their research goals, anticipated design and resources available.
	Phase 1
	Identifying an optimum asthma/COPD dataset
	The authors started with an initial set of variables that had been used in previous asthma/COPD studies, which were selected at the authors’ discretion. This list was circulated among a panel of respiratory experts, who could complement it with relevant variables according to their perspective. A requirement for this expert panel was that it had representation of: (i) researchers and clinicians with expertise in asthma, COPD, allergy, primary care, epidemiology and/or health economics, (ii) each continent and (iii) representatives of the major international asthma and COPD guidelines committees (Global Initiative for Asthma (GINA), Global Initiative for Chronic Obstructive Lung Disease (GOLD)). These members were all recruited through the REG (https://www.regresearchnetwork.org/). Once the list was expanded, the full list of all variables was discussed at the REG Summit (London, UK, 2017) and, if required, some variables were merged or re-categorized.
	Phase 2
	In phase 2, the expert panel from phase 1 was expanded to the formal Delphi panel with more global representatives, focusing on representatives from low- and middle-income countries. These additional members were recruited through the GACD respiratory disease program. By combining the networks of REG and GACD we aimed for a representative Delphi panel where we considered the following requirements:
	 High-income and low-income country representation
	 Good geographical representation (all World Health Organisation regions represented, i.e. Africa, Americas, South East Asia, Europe, Eastern Mediterranean and Western Pacific)
	 Wide range of researchers and clinicians with expertise in asthma, COPD, allergy, primary care, epidemiology and/or health economics
	 Representation from asthma and COPD guideline committees (GINA, GOLD)
	Voting and endorsing of variables to reduce the list to a ‘minimum’ dataset
	In phase 2 of this project, all variables identified in phase 1 were presented to the Delphi panel through an online voting platform (Survey Monkey, www.surveymonkey.com). For each variable, the Delphi panel members were requested to indicate if they considered the variable an absolutely required (minimum) variable for any asthma/COPD research (no matter the design of the study, as specific design was addressed in phase 3). Variables that reached at least >66% agreement between respondents were included in the list and were moved to the next Delphi round (phase 3). Variables with partial agreement (50-66%) were further discussed at REG (Paris, France, 2018) and GACD meetings (Sao Paulo, Brazil, 2018) and if deemed relevant by the majority, included for the next Delphi round (phase 3). The 66% and 50-66% cut-off criteria were based on a previous modified Delphi exercise in severe asthma 12.
	Phase 3
	Prioritization of the minimum dataset per disease and study design
	In this round, a prioritization of the variables identified in phase 2 was made. The Delphi panel was provided with a survey sent out through the same online voting platform. The Delphi members were presented with the list of variables identified during phase 2. Respondents were asked to indicate which variables were a minimum requirement for the study designs below:
	 Prospective clinical asthma (field) study with original data collection
	 Prospective clinical COPD (field) study with original data collection
	 Retrospective asthma database study
	 Retrospective COPD database study
	As for phase 2, variables were included in the list if at least >66% agreement between respondents was reached. This exercise resulted in four final lists of minimally required variables for four types of respiratory studies.
	Results
	Phase 1
	Phase 2
	Phase 3

	An overview of variable selection is provided in Figure 2 and detailed in the following subsections by phase.
	Figure 2 Variable flow diagram. REG: Respiratory Effectiveness Group, COPD: Chronic Obstructive Pulmonary Disease
	/
	Expert panel and optimum variable list
	After the suggestions of the expert panel (N=22) and REG meeting discussions, an initial list of 224 variables was generated. This list consisted of all variables deemed relevant for asthma/COPD research and is presented in Supplementary Table 1 by domain. This list was presented to the Delphi panel consulted in phase 2.
	Delphi panel
	The characteristics of the Delphi panel are presented in Table 1. There was more representation from high-income than lower/middle-income countries. The majority of Delphi members had (clinical) academic positions and most indicated they had primarily in the asthma or COPD expertise, but there was also strong representation from epidemiology experts.
	Table 1 Characteristics of the Delphi panel participants in phase 2 (N=64)
	LD: interstitial lung disease; IPF: idiopathic pulmonary fibrosis
	List of minimum respiratory variables (uncategorized)
	A total of 64 Delphi members participated in phase 2. By means of online voting on the initial set of 224 variables, immediate consensus (ie >66% agreement) was reached for 18 variables (8%). These variables are indicated by the dark grey fill in Supplementary Table 1. Partial agreement (50-66%) was reached for 44 variables (20%). These variables are indicated by the light grey fill in Supplementary Table 1. The latter were discussed at the REG (Paris) and GACD (Sao Paulo) 2018 meetings and most were deemed relevant but some only for specific studies (eg retrospective database only or prospective only) or only in specific type of studies. After phase 2, a list of 62 variables remained. After discussion, generic “technical variables” (date of test, units) were removed resulting in a set of 57 variables to be considered in phase 3.
	In total, 64 invitations to participate in phase 3 were sent out to the Delphi panel of which 39 members replied (61%). Of these, 5 people did not select any of variables and were hence excluded from the analysis, thus the final participants were 34 (53%).
	Final list of minimum variables by disease and study design
	After voting in this phase, from the total of 57 variables remaining from phase 2, 13 core variables were considered for retrospective asthma studies and 34 for prospective asthma studies. For COPD, this was 16 variables for retrospective studies versus 37 for prospective studies. In prospective studies, the additional variables required were mainly biomarkers, lung function measurements, and variables providing further information concerning healthcare utilization and reason for visit. Of note, gender, asthma/COPD exacerbations and a relevant patient-reported outcome (Asthma Control Questionnaire (ACQ), COPD Assessment Test (CAT)) were the only variables with 100% agreement for both asthma and COPD studies. The exact percentages of agreement per variable is provided in Supplementary Table 2. The final list of variables per disease (asthma, COPD) and study design (retrospective, prospective) is provided in Table 2 and Figure 3.
	Table 2 Final list of minimum variables, indicated by ✔, by disease and study design
	ACQ: asthma control questionnaire; BMI: body mass index; CAT: COPD Assessment Test; DM: Diabetes Mellitus; ER: emergency room; FEV1: forced expiratory volume in 1 second; ICU: intensive care unit
	Figure 3 Overview of REG/GACD core dataset for prospective asthma (A) and COPD (B) studies, with variables for retrospective studies indicated in bold.
	A. Asthma variables
	/
	B. COPD variables
	/
	COPD: chronic obstructive pulmonary disease; ER: emergency room; FEV1: forced expiratory volume in 1 second; FVC: forced vital capacity.
	Discussion
	We used a modified Delphi exercise to determine a recommended core dataset of minimum variables for asthma and COPD studies. Following the identification of the full list of potential asthma/COPD variables by a panel of 22 REG experts, 64 participants completed phase 2 to determine the minimally recommended variables, 34 of these completed phase 3 to determine the minimal variables per study type. There was generally good agreement concerning the variables needed for retrospective studies, regardless of whether the study was investigating asthma or COPD; similarly, for prospective studies, the variables required were very similar for both COPD and asthma studies. For prospective studies, where new data collection would be possible, the participants felt that a greater number of variables should be required than for retrospective studies. In prospective studies, the additional variables required were mainly biomarkers, lung function measurements, and variables giving further information concerning healthcare utilization and reason for visit. The fewer required variables in retrospective studies likely reflects the experience of the participants who were aware of the limitations of retrospective data sources. Indeed, the accuracy and regularity of recording of variables might influence a participant’s decision on whether that variable should be included, and even its utility.
	To facilitate database studies, but also for existing longitudinal cohorts, there is a need to determine whether databases contain the minimum required variables to adequately conduct the study. Often in observational database studies, particularly for rare events and conditions, it is beneficial to include data from multiple data sources to increase the power. Also, the ability to pool data from multiple datasets allows a more heterogeneous population of patients to be included from different cultural backgrounds. The Uncovering and Noting Long-term Outcomes in COPD and asthma to enhance Knowledge (UNLOCK) initiative, created in 2010, aimed to determine the minimum required dataset for observational studies in asthma and COPD management in primary care, which is an important step to enable pooling of data from multiple datasets.13 Indeed, the UNLOCK group subsequently found that a key challenge in using real-world data from across different countries and regions was the lack of comparability between datasets, with not all of them containing all the required data variables or having the same definitions of the same variable.14 A difference with our study is that in our study a structured Delphi approach was used (compared to a focus group discussion in the UNLOCK study) and that we expanded our research beyond primary care and existing datasets.
	The development of core datasets is also important to understand the implementation of interventions. Where we have standardized datasets, we are more likely be able to understand differences between centers as a result of true differences rather than differences in variables.
	Data reuse can be severely hampered when datasets are not standardized. Therefore, it is important to ensure the minimum required variables are included in new (thus prospective) data collection.15 The Core Outcome Measures in Effectiveness Trials (COMET) Initiative also aims to develop standardized sets of outcomes, and these sets should be considered the minimum variables that should be measured and reported in clinical trials.15 Importantly, such lists did not yet exist for asthma and/or COPD and needed to be developed for use beyond clinical trials only. The development of core datasets is also important to understand the implementation of interventions. Where we have standardized datasets, we are more likely be able to understand differences between centers as a result of true differences rather than differences in variables.
	Several groups have previously considered defining core variables or have developed a list of minimum required variables using a Delphi approach. A similar style of Delphi exercise was used to determine the minimum variables required when creating the International Severe Asthma Registry (ISAR), which reached a consensus on 95 variables including patient demographics, medical history, patient-reported outcomes, diagnostic information, clinical characteristics and physician-reported outcomes.12 While the ATS/ERS Task Force on “Outcomes for COPD pharmacological trials: from lung function to biomarkers” did not determine a list of minimum variables they did highlight certain variables that COPD trials should include, such as lung function variables other than forced expiratory volume in 1 second (FEV1) (e.g. forced vital capacity (FVC), inspiratory capacity to total lung capacity ratio and measures of dyspnoea) and the frequency of exacerbations.6 Information on COPD exacerbations was included in both our retrospective and prospective COPD lists, and some lung function measures other than FEV1 were included on the prospective COPD study list. An UNLOCK study, combining data from primary care across Europe to determine the prevalence of comorbidities in COPD patients, and their impact on health status and COPD, required datasets to contain the following variables: age, gender, FEV1 and ideally FEV1/FVC, CAT or Clinical COPD Questionnaire score, Medical Research Council (MRC) dyspnea score, body mass index, smoking status, education level and comorbidities (Heart disease, hypertension, diabetes, depression and asthma).16 These required variables are comparable to those included in our list, but there are some differences (in comorbidities and requirement for MRC score), which are mainly due to the specific requirements of the UNLOCK study. Indeed, the list produced here provides purely the core recommended variables; in practice the minimum variables required for a particular study will depend on the specific question to be addressed.
	Pooling of data, not only from clinical trials but also with regard to real-world observational studies becomes increasingly more important, and harmonization of data by means of a common data model not only optimizes data extraction but also data pooling.17 Ideally, the dictionary used by the common data model should also include the minimum variables as suggested in our retrospective asthma and COPD lists.
	One of the strengths of this study is that the Delphi panel (n=64) comprised of a wide range of participants from: high- and low and-middle income countries, different geographic regions, different areas of expertise and different professional backgrounds.
	One of the strengths of this study is that the Delphi panel (n=64) comprised of a wide range of participants from: high- and low and-middle income countries, different geographic regions, different areas of expertise and different professional backgrounds. However, only 34 participants (53%) participated in both phase 2 and 3, and the reason to abstain for phase 3 is not known. This is, however, a common challenge in online Delphi studies and given we have no reason to assume that biased exclusion occurred (“missing at random”), we feel that it did not significantly impact the validity of our results.
	While it has been determined that some variables such as the full date of birth were required, often local regulatory/legal rules such as General Data Protection Regulation (GDPR) might not allow inclusion of potential identifying patient information.18 Therefore, other formats or related variables may need to be used, such as only including year of birth or age at the date of enrolment.
	This list is valid at the present time but may require updating in the future as the data required changes over time with increased knowledge giving a better understanding of risk factors, improved diagnostic criteria and clinical management. For example, FEV1 measurements are currently key in diagnosing COPD, however, it is hoped in the future there may be validated biomarkers for COPD, which may need to be included in a future list of minimum required dataset.6
	Lastly, there remains debate around the precise definition of some disease terms, for example exacerbations, and for standardization across studies it is important that the same definition has been used.
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	List of optimum variables for respiratory research, determined by the expert panel and presented to the Delphi participants in phase 2. The number and percentage of participant who considered the variable to be absolutely required/minimum variable for any asthma/COPD research are given. Dark grey fill indicates variables with >66% agreement, and lighter grey fill indicates variables with 50-66% agreement.
	% of participants
	No. of participants, n = 64
	Survey variable
	DEMOGRAPHICS
	84.4
	54
	Date of birth
	1.6
	1
	Time of birth
	26.6
	17
	Details of birth
	89.1
	57
	Gender
	39.1
	25
	Nationality
	68.8
	44
	Ethnicity
	31.3
	20
	Marital status
	15.6
	10
	Number of dependents
	40.6
	26
	Number of people in household
	57.8
	37
	Level of education
	70.3
	45
	Socio-economic status
	50.0
	32
	Geographical location
	20.3
	13
	Salary range
	39.1
	25
	Health insurance coverage
	20.3
	13
	Place of birth
	71.9
	46
	Occupation/Working environment
	45.3
	29
	Family/Household income
	68.8
	44
	Height
	71.9
	46
	Weight
	12.5
	8
	Obesity
	53.1
	34
	Body Mass Index
	54.7
	35
	Alcohol use
	43.8
	28
	Illicit drug use
	35.9
	23
	Diet
	82.8
	53
	Smoking - current status
	64.1
	41
	Smoking - pack years
	43.8
	28
	Smoking - no. of cigarettes
	43.8
	28
	Smoking - years exposed
	46.9
	30
	Smoking - parental smoking
	54.7
	35
	Smoking - passive smoking
	62.5
	40
	Physical activity
	BLOOD TESTING
	57.8
	37
	Date of test
	54.7
	35
	Units
	43.8
	28
	Normal range
	62.5
	40
	Full blood count with differentiation
	40.6
	26
	Hemoglobin
	34.4
	22
	Creatinine
	18.8
	12
	Glomerular filtration rate
	23.4
	15
	Liver function
	37.5
	24
	C-reactive protein
	59.4
	38
	Immunoglobulin E (total, specific)
	18.8
	12
	Immunoglobulin G (total, specific)
	20.3
	13
	Skin prick test
	4.7
	3
	Dipeptidyl peptidose IV (DPPIV)
	6.3
	4
	Serum periostin
	17.2
	11
	Vitamin D
	37.5
	24
	O2 saturation
	25.0
	16
	Blood gases
	9.4
	6
	Genetics/Genomic profiling
	14.1
	9
	Fibrinogen, BNP, Troponin
	18.8
	12
	Alpha-1-anti-trypsin
	Serum MMP-7, KL6, SP-A, collagen degradation products
	6.3
	4
	LUNG MARKERS
	70.3
	45
	Date of lung function measurement
	65.6
	42
	Forced Expiratory Volume in 1 second (FEV1)
	Pre-broncodilator Forced Expiratory Volume in 1 second (FEV1-pre)
	54.7
	35
	Post-broncodilator Forced Expiratory Volume in 1 second (FEV1-post)
	57.8
	37
	Forced Expiratory Volume in 1 second % predicted (FEV1% pred)
	50.0
	32
	64.1
	41
	Forced Vital Capacity (FVC)
	42.2
	27
	Forced Vital Capacity % predicted (FVC%pred)
	32.8
	21
	Peak Expiratory Flow (PEF)
	32.8
	21
	Fraction of exhaled nitric oxide (FeNO)
	9.4
	6
	Exhaled Breath Condensate
	29.7
	19
	Bronchodilator response
	9.4
	6
	Impulse oscillometry (IOS)
	15.6
	10
	Bronchial Hyperreactivity (BHR)
	26.6
	17
	Carbon monoxide (CO)
	Diffusing capacity of the lungs for carbon monoxide (DLCO)
	29.7
	19
	18.8
	12
	Carbon monoxide transfer coefficient (KCO)
	25.0
	16
	Total Lung Capacity (TLC)
	9.4
	6
	Broncho-Alveolar Lavage (BAL)
	7.8
	5
	Poligraphy
	Audio Assessment (e.g. assessment for lung crackles/Velcro)
	7.8
	5
	9.4
	6
	Bronchoscopy
	9.4
	6
	Bronchoscopy transbronchial lung biopsy
	29.7
	19
	Exercise test (e.g. 6 minutes walk test)
	Open Lung Biopsy (OLBx) [for Interstitial Lung Disease (ILD) patients]
	12.5
	8
	43.8
	28
	Cough
	39.1
	25
	Sputum
	IMAGING
	57.8
	37
	Date of imaging
	50.0
	32
	Chest X-ray
	31.3
	20
	High resolution computer tomography (HRCT)
	10.9
	7
	MRI
	9.4
	6
	PET
	9.4
	6
	V/q scan
	9.4
	6
	CT angiogram of the chest
	20.3
	13
	Echocardiogram
	20.3
	13
	CT scan of the thorax
	ENVIRONMENTAL FACTORS
	56.3
	36
	Outdoor air pollution
	62.5
	40
	Indoor/household air pollution
	57.8
	37
	Allergen exposures (mould, pets)
	70.3
	45
	Occupational exposure
	59.4
	38
	Secondhand smoke exposure
	HEALTHCARE UTILIZATION
	67.2
	43
	Date of contact/contact (healthcare)
	68.8
	44
	Primary Care Consultations
	54.7
	35
	Reason for Primary Care Consultations
	23.4
	15
	Type of contacts (telephone, face-to-face, home visits…)
	65.6
	42
	Secondary Care Consultations
	Reason for Secondary Care Consultations (e.g. for lower respiratory complaints)
	50.0
	32
	48.4
	31
	Unscheduled healthcare contacts
	73.4
	47
	Hospitalisations/ Hospital admission
	28.1
	18
	Hospital discharge date
	45.3
	29
	Duration of hospitalisation
	Reason for Hospitalisations/Hospital admission (e.g. for lower respiratory complaints)
	65.6
	42
	60.9
	39
	A&E/ER attendances
	Reason for A&E/ER attendances (e.g for lower respiratory complaint)
	56.3
	36
	57.8
	37
	ICU Stay
	45.3
	29
	Reason for ICU Stay (e.g pneumonia)
	35.9
	23
	ICU duration
	37.5
	24
	Out patient department attendance
	Reason for outpatient department attendance (e.g. rehabilitation)
	31.3
	20
	42.2
	27
	Rehabilitation
	34.4
	22
	Duration of Rehabilitation
	40.6
	26
	Physiotherapy
	26.6
	17
	Reason for physiotherapy
	25.0
	16
	Duration physiotherapy
	20.3
	13
	Out of hours attendances
	12.5
	8
	Personnel time
	23.4
	15
	Cost of HRU
	TREATMENTS
	60.9
	39
	Generic drug name
	26.6
	17
	Brand drug name
	37.5
	24
	Prescribed Drug Name
	25.0
	16
	Prescribed Drug Class
	51.6
	33
	Date prescribed
	34.4
	22
	Dispensed Drug Name
	20.3
	13
	Dispensed Drug Class
	37.5
	24
	Date Dispensed
	35.9
	23
	Indication of use
	45.3
	29
	Drug strength
	31.3
	20
	Pack size
	56.3
	36
	Frequency of Use/Prescribing instructions
	31.3
	20
	Quantity of refill
	43.8
	28
	Device (e.g. metered dose inhaler)
	35.9
	23
	Spacer (e.g. aerochamber)
	40.6
	26
	Inhaler technique
	28.1
	18
	Over the counter medications
	43.8
	28
	Self-management (or action) plan
	40.6
	26
	Oxygen Usage (intermittent or chronic)
	Peak flow metre (registration as part of patient management)
	20.3
	13
	45.3
	29
	Adherence
	26.6
	17
	CPAP
	26.6
	17
	Non-invasive ventilation
	43.8
	28
	Pneumococcal vaccination history
	45.3
	29
	Influenza vaccination history
	CODING SYSTEM
	34.4
	22
	ATC (Anatomical Therapeutic Chemical)
	10.9
	7
	Multilex
	17.2
	11
	NDC (National Drug Code - often used in the US)
	10.9
	7
	J-codes for office administered drugs (e.g. biologics)
	15.6
	10
	RxNorm
	9.4
	6
	ICD-9
	40.6
	26
	ICD-10
	23.4
	15
	ICD-11
	9.4
	6
	ICPC
	7.8
	5
	Read
	18.8
	12
	SNOMED CT
	COMORBIDITIES
	26.6
	17
	Parental Atopy
	28.1
	18
	Premature birth
	39.1
	25
	Charlson Comorbidity Index
	39.1
	25
	Date of disease diagnosis
	15.6
	10
	Reported date
	10.9
	7
	Resolved date
	18.8
	12
	Status (active, resolved, other)
	53.1
	34
	Diabetes Mellitus
	34.4
	22
	Eczema
	51.6
	33
	Rhinitis
	46.9
	30
	Nasal Polyps
	34.4
	22
	Osteoporosis
	35.9
	23
	Psychiatric disorders
	46.9
	30
	Depression/Anxiety
	37.5
	24
	Gastroesophageal Reflux Disease
	26.6
	17
	Chronic Kidney Disease
	51.6
	33
	Lung Cancer
	45.3
	29
	Sleep Apnoea
	28.1
	18
	Anaemia
	29.7
	19
	Cognitive Dysfunction
	35.9
	23
	Cerebrovascular Disease
	50.0
	32
	Bronchiectasis
	67.2
	43
	Asthma
	67.2
	43
	COPD
	48.4
	31
	Asthma-COPD Overlap
	42.2
	27
	Interstitial Lung Disease
	57.8
	37
	Tuberculosis
	46.9
	30
	HIV/AIDS
	56.3
	36
	Cardiovascular Disease
	46.9
	30
	Ischaemic Heart Disease
	45.3
	29
	Hypertension
	48.4
	31
	Heart Failure
	40.6
	26
	Myocardial Infarction
	37.5
	24
	Rheumatoid Arthritis
	17.2
	11
	Nasal hyper-reactivity
	18.8
	12
	Bronchial hyper-reactivity
	Connective tissue disease and features suggestive of CTD (Raynaud’s phenomenon, Morning stiffness, digital oedema)
	23.4
	15
	35.9
	23
	Sinusitis
	40.6
	26
	Rhinosinusitis
	48.4
	31
	Pneumonia
	28.1
	18
	Osteoporosis
	28.1
	18
	Other cancers besides lung
	MORTALITY
	68.8
	44
	Mortality Status – Alive/Deceased
	64.1
	41
	Cause of death
	53.1
	34
	Primary cause of death
	42.2
	27
	Secondary/contributing cause of death
	65.6
	42
	Date of Death
	EXACERBATIONS
	68.8
	44
	Asthma Exacerbations
	67.2
	43
	COPD Exacerbations
	45.3
	29
	Interstitial lung disease exacerbations
	Include other severe respiratory episodes (e.g. influenza, pneumonia)
	51.6
	33
	48.4
	31
	Severity of exacerbations
	32.8
	21
	CF exacerbations
	PATIENT REPORTED OUTCOMES
	14.1
	9
	Asthma Symptom Utility Index (ASUI)
	50.0
	32
	Asthma control questionnaire (ACQ)
	39.1
	25
	(Children's) asthma control test (ACT)
	6.3
	4
	Asthma bother profile (ABP)
	(Pediatric) asthma related quality of life questionnaire (AQLQ)
	17.2
	11
	10.9
	7
	Asthma impact survey (AIS-6)
	51.6
	33
	COPD assessment test (CAT)
	34.4
	22
	Clinical COPD Questionnaire (CCQ)
	32.8
	21
	Saint Georges Respiratory Questionnaire (SGRQ)
	Dyspnoea – Royal College of Physicians 3 Questions (RCP3)
	17.2
	11
	40.6
	26
	EQ-5D
	12.5
	8
	Sino-nasal outcome test (SNOT-22)
	9.4
	6
	Rhinitis Control Assessment Test
	14.1
	9
	Control of allergic rhinitis and asthma test (CARAT)
	25.0
	16
	Hospital Anxiety depression (HADS)
	(modified) Medical Research Council Dyspnea scale (MRC)
	31.3
	20
	20.3
	13
	Short form health survey (SF-12)
	Number (and percentage) of participants in phase 3 who considered each variable as required for each type of study. Grey fill indicate variables with >66% agreement between participants.
	COPD
	Asthma
	Prospective
	Retrospective
	Prospective
	Retrospective
	DEMOGRAPHICS
	33 (97.1)
	32 (94.1)
	33 (97.1)
	32 (94.1)
	Date of birth
	34 (100)
	34 (100)
	34 (100)
	34 (100)
	Gender
	18 (52.9)
	11 (32.4)
	18 (52.9)
	11 (32.4)
	Ethnicity
	16 (47.1)
	9 (26.5)
	16 (47.1)
	9 (26.5)
	Level of education
	22 (64.7)
	12 (35.3)
	21 (61.8)
	13 (38.2)
	Socio economic status
	23 (67.6)
	18 (52.9)
	23 (67.6)
	18 (52.9)
	Geographical location
	CLINICAL
	28 (82.4)
	18 (52.9)
	28 (82.4)
	19 (55.9)
	Height
	24 (70.6)
	14 (35.9)
	14 (41.2)
	14 (41.2)
	Weight
	23 (67.6)
	20 (58.8)
	24 (70.6)
	21 (61.8)
	Body Mass Index
	28 (82.4)
	18 (52.9)
	28 (82.4)
	17 (50)
	Occupational environment
	8 (23.5)
	4 (11.8)
	8 (23.5)
	4 (11.8)
	Alcohol use
	32 (94.1)
	29 (85.3)
	32 (94.1)
	29 (85.3)
	Smoking status
	32 (94.1)
	25 (73.5)
	30 (88.2)
	24 (70.6)
	Pack years
	23 (67.6)
	13 (38.2)
	22 (64.7)
	13 (38.2)
	Passive smoking
	20 (58.8)
	8 (23.5)
	19 (55.9)
	6 (17.6)
	Physical activity
	BIOMARKERS
	Full blood count with differentiation
	27 (79.4)
	17 (50)
	26 (76.5)
	18 (52.9)
	9 (26.5)
	3 (8.8)
	27 (79.4)
	10 (29.4)
	Immunoglobulin E
	LUNG FUNCTION
	24 (70.6)
	17 (50)
	25 (73.5)
	15 (44.1)
	FEV1 prebronchodilation
	31 (91.2)
	20 (58.8)
	28 (82.4)
	16 (47.1)
	FEV1 postbronchodilation
	28 (82.4)
	23 (67.6)
	26 (76.5)
	21 (61.8)
	FEV1% predicted
	28 (82.4)
	21 (61.8)
	25 (73.5)
	19 (55.9)
	FVC
	ENVIRONMENTAL FACTORS
	13 (38.2)
	8 (23.5)
	12 (35.3)
	6 (17.6)
	Outdoor air pollution
	15 (44.1)
	9 (26.5)
	15 (44.1)
	8 (23.5)
	Indoor air pollution
	6 (17.6)
	2 (5.9)
	23 (67.6)
	12 (35.3)
	Allergen exposure
	23 (67.6)
	17 (50)
	21 (61.8)
	15 (44.1)
	Occupational exposure
	19 (55.9)
	12 (35.3)
	19 (55.9)
	11 (32.4)
	Secondhand smoke
	HEALTHCARE UTILIZATION
	27 (79.4)
	25 (73.5)
	27 (79.4)
	25 (73.5)
	Primary care consultation
	23 (67.6)
	14 (41.2)
	23 (67.6)
	14 (41.2)
	Reason Primary Care Visit
	24 (70.6)
	21 (61.8)
	25 (73.5)
	20 (58.8)
	Secondary care visit
	19 (55.9)
	11 (32.4)
	19 (55.9)
	11 (32.4)
	Reason Secondary Care visit
	31 (91.2)
	30 (88.2)
	31 (91.2)
	30 (88.2)
	Hospitalisation
	26 (76.5)
	20 (58.8)
	26 (76.5)
	20 (58.8)
	Reason hospitalisation
	29 (85.3)
	25 (73.5)
	30 (88.2)
	26 (76.5)
	ER admission
	25 (73.5)
	14 (41.2)
	26 (76.5)
	15 (44.1)
	Reason ER admission
	23 (67.6)
	17 (50)
	23 (67.6)
	18 (52.9)
	ICU stay
	17 (50)
	5 (14.7)
	12 (35.3)
	3 (8.8)
	Chest X-ray
	MEDICATION
	34 (100)
	32 (94.1)
	34 (100)
	32 (94.1)
	Generic drug name
	22 (64.7)
	20 (58.8)
	22 (64.7)
	20 (58.8)
	Date prescribed
	26 (76.5)
	22 (64.7)
	26 (76.5)
	22 (64.7)
	Frequency of use
	COMORBIDITIES
	27 (79.4)
	24 (70.6)
	18 (52.9)
	18 (52.9)
	Diabetes Mellitus
	17 (50)
	13 (38.2)
	32 (94.1)
	27 (79.4)
	Rhinitis
	32 (94.1)
	27 (79.4)
	15 (44.1)
	14 (41.2)
	Lung cancer
	26 (76.5)
	22 (64.7)
	16 (47.1)
	16 (47.1)
	Bronchiectasis
	34 (100)
	32 (94.1)
	21 (61.8)
	21 (61.8)
	Asthma
	22 (64.7)
	22 (64.7)
	31 (91.2)
	30 (88.2)
	COPD
	22 (64.7)
	19 (55.9)
	14 (41.2)
	14 (41.2)
	TBC
	30 (88.2)
	27 (79.4)
	16 (47.1)
	15 (44.1)
	Cardiovascular disease
	MORTALITY
	32 (94.1)
	33 (97.1)
	30 (88.2)
	31 (91.2)
	Mortality
	24 (70.6)
	19 (55.9)
	23 (67.6)
	18 (52.9)
	Cause of death
	29 (85.3)
	20 (58.8)
	28 (82.4)
	19 (55.9)
	Primary Cause of death
	27 (79.4)
	24 (70.6)
	26 (76.5)
	23 (67.6)
	Date of death
	EXACERBATIONS
	12 (35.3)
	12 (35.3)
	34 (100)
	33 (97.1)
	Asthma exacerbations
	34 (100)
	33 (97.1)
	11 (32.4)
	12 (35.3)
	COPD exacerbations
	27 (79.4)
	21 (61.8)
	25 (73.5)
	21 (61.8)
	Other severe respiratory episodes
	PATIENT REPORTED OUTCOMES
	4 (11.8)
	2 (5.9)
	34 (100)
	19 (55.9)
	ACQ
	34 (100)
	19 (55.9)
	5 (14.7)
	2 (5.9)
	CAT
	ACQ: asthma control questionnaire; CAT: COPD Assessment Test; ER: emergency room; FEV1: forced expiratory volume in 1 second; FVC: forced vital capacity; ICU: intensive care unit.
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