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Abstract
Background
Pulmonary sarcoidosis is a rare granulomatous disease of unknown aetiology. Heterogeneity in the outcomes measured in trials of treatment for pulmonary sarcoidosis has impacted on the ability to systematically compare findings, contributing to research inefficiency. The FSR-SCOUT study has aimed to address this heterogeneity by developing a core outcome set that represents a patient and health professional consensus on the most important outcomes to measure in future research for the treatment of pulmonary sarcoidosis. 
Research design and methods
A systematic review of trial registries, narrative synthesis of published qualitative literature on the patient experience and results of a patient survey contributed to the development of a comprehensive list of outcomes that were rated in a two round online Delphi survey. The Delphi survey was completed by patients/carers and health professionals and the results discussed and ratified at an online consensus meeting.
Results
259 patients/carers and 51 health professionals completed both rounds of the Delphi survey. A pre-agreed definition of consensus was applied and the results discussed at an online consensus meeting attended by 17 patients and 7 health professionals). Fifteen outcomes, across five domains (physiological/clinical, treatment, resource use, quality of life, and death), reached the definition of consensus and were included in the core outcome set. 
Conclusions
The core outcome set represents a patient and health professional consensus on the most important outcomes for pulmonary sarcoidosis research. The use of the core outcome set in future trials, and efforts to validate its components, will enhance the relevance of trials to stakeholders and will increase the opportunity for the research to contribute to evidence synthesis. 


Background: 
Sarcoidosis is a systemic granulomatous disease of unknown aetiology. Sarcoidosis can affect any organ but most commonly affects the lungs with lung involvement observed in more than 90% of sarcoidosis patients [1-3].  Pulmonary sarcoidosis may cause significant pulmonary symptoms, pulmonary dysfunction, and life-threatening complications such as pulmonary hypertension and end-stage pulmonary disease. The management of pulmonary sarcoidosis is aimed at preventing/controlling organ damage, relieving symptoms, and improving the patient’s quality of life.

A systematic review of outcomes measured in clinical trials evaluating treatments for pulmonary sarcoidosis has identified heterogeneity in the outcomes measured [4] . This review also noted differences in the outcomes measured and reported  in phase2/3/4 clinical trials and studies that report the patient experience suggesting that outcomes that are most important/relevant to patients may not have always be considered in clinical trials. This heterogeneity in the choice of outcomes and the methods of assessment has impacted on the ability to combine evidence in meta-analyses [5, 6]. One way to address this heterogeneity and subsequent research waste is to use a core outcome set (COS), defined as “the minimum [set of outcomes] that should be measured and reported in all clinical trials of a specific condition” [7].

Whilst some work to harmonise outcomes in the field of pulmonary sarcoidosis has already been undertaken [8, 9] there have been limitations to the methodology used, for example, a limited range of stakeholders or the rating of a short list of pre-selected outcomes only. Consequently, a need to develop a set of core outcomes, developed in-line with the COS-STAD guidelines[10],  that reflected the opinions of health professionals, patients and researchers was identified. 

The aim of the Sarcoidosis Core Outcomes Taskforce (SCOUT) study was to develop a COS for use in clinical trials of any intervention for the treatment of pulmonary sarcoidosis that includes input from health professionals, patients and researchers in the field. Recognizing that many of the outcomes that have been used are not validated, the long-term goal of this project is to prioritize outcomes that can be subjected to future research for validation.  

Methods:
The development of the COS involved three stages:  the generation of a long list of outcomes for use in an online Delphi survey, a two round online Delphi survey with key stakeholders and an online consensus meeting to discuss the results of the survey and agree the COS (figure 1). 
The methods for each step are described briefly below, a study protocol and systematic review describing methods have been published elsewhere [11, 12].
Outcome list generation
The outcome list for use in the online Delphi survey was generated using three sources: registered clinical trials for interventions to treat pulmonary sarcoidosis, published qualitative literature relating to the patient experience and a written patient questionnaire completed by a patient advisory group. The search strategies used for registered trials and qualitative literature have been published elsewhere [12]. The patient questionnaire is provided in supplementary file 1. Outcomes were extracted verbatim from each source and then grouped using a standardised outcome name. Outcomes were also categorised using the taxonomy of Dodd et al [13]. Outcomes relating to a diagnostic procedure, specific to pulmonary hypertension or considered by the SSC to be unrelated to pulmonary sarcoidosis were not included.   The resulting list of outcomes was reviewed by the SSC and plain language descriptions developed for each outcome. 
 Delphi survey
The final list of  outcomes was used to populate an online Delphi survey delivered using the DelphiManager platform [14]. Delphi participants were invited from three key stakeholder groups: health professionals with experience of treating sarcoidosis, researchers in the field, and patients with pulmonary sarcoidosis and their carers.  No restrictions were placed on patients in terms of time with pulmonary sarcoidosis, current or previous treatment or co-morbidities. However, patients with co-morbidities were advised to consider only their pulmonary sarcoidosis when responding to the Delphi survey. Invitations to take part were distributed via the Foundation for Sarcoidosis Research using established mailing lists of patients and health professionals, the study invitation was also distributed to the WASOG (World Association of Sarcoidosis and other Granulomatous Disorders), AASOG (Americas Association of Sarcoidosis and Other Granulomatous Disorders), and St. Antonius international network of expertise sarcoidosis centre.  As part of the registration for the online Delphi, patient participants self-selected as having experience of living with pulmonary sarcoidosis, no further detail was collected on the nature or duration of symptoms, or the presence of co-morbidities. 
The Delphi process comprised two rounds, round 1 (R1) and round 2 (R2). In each round the list of outcomes was presented and asked to rate each outcome, on how important it was to include it in the COS, using a nine point Likert scale presented in the format 1 to 9, with 1 to 3 labelled ‘not important’, 4 to 6 labelled ‘important but not critical’ and 7 to 9 labelled ‘critically important’[15]. At the end of R1 participants were able to add any additional outcomes that they felt were missing from the list. Outcomes added in R1 were reviewed by the SSC and any suggestions representing a new outcome were added to the list to be rated in R2. Outcomes were not removed from the list between R1 and R2. 
During R2, participants were shown their rating from R1 along with a histogram of the distribution of scores for each stakeholder group for each outcome. Participants were asked to consider this information before rating the outcome again using the same 1-9 Likert scale.  
For the purpose of the histograms two stakeholder groups were shown “health professionals” and “patients” with “researchers” included in the “health professionals group”. 
Consensus meeting
An online consensus meeting was held using the Zoom platform. The meeting was structured using the consensus matrix of round 2 results (supplementary file 2) to identify outcomes that had met the pre-defined definition of consensus “in” or consensus “out” (table 1) and outcomes where there was disagreement between stakeholder groups. The criteria  for the inclusion of an outcome was 70% or more in each stakeholder group rating an outcome 7-9  and less than 15%, in each group, rating 1-3. This criteria was chosen based on cut off values used in previous core outcome sets.  70% represents a balance between a less stringent cut off e.g. 50% that could result in COS with an unwieldy number of outcomes, and a more stringent cut off e.g. 90% that may exclude some important outcomes.  Participants who had completed both R1 and R2 of the Delphi survey were invited to attend the consensus meeting and, if interested in attending, were asked to confirm this at the end of R2.We anticipated a maximum of 30-40 consensus meeting participants, if the number of people expressing an interest in attending exceeded this, places would be offered to ensure representation of each stakeholder group and the roles within these i.e. patient or carer, clinical role, research  experience etc.  Prior to the meeting participants received a summary of what to expect on the day, a summary of outcomes that would be discussed at the meeting that included the Delphi ratings of each stakeholder group, and a copy of their own ratings from the online Delphi.  The meeting was chaired by an independent non-clinical researcher with expertise in COS development. Outcomes that had reached the definition of “consensus in” or “consensus out” were sent to participants prior to the meeting and not discussed. Outcomes that had had been rated 7-9 by 70% or more of participants in one stakeholder group were discussed at the meeting. Outcomes where neither group rated the outcome as “consensus in” were not discussed.  For the purpose of the consensus meeting, outcomes prioritised for discussion were grouped into four domains; physiological/clinical, health and quality of life, life impact and treatment. All outcomes for discussion in a particular domain were presented, alongside outcomes in the same domain that had met the definition of “consensus in” and would be included in the COS. Meeting participants were invited to provide comments for inclusion of outcomes followed by comments against.  After discussion of outcomes in that domain participants rated each outcome, that had been discussed, on how important it was to include it in the COS using the 1-9 scale (1 not that important – 9 critically important). Patients and health professionals voted separately and anonymously, using separate polls delivered using the Zoom platform.  For an outcome to be included in the core outcome set 70% or more of participants in both groups were required to give a rating of 7-9. 
Other analyses
Attrition bias between R1 and R2 of the online Delphi was assessed by comparing the distribution of mean R1 scores for participants completing R1 only and participants completing both R1 and R2.  Satisfaction with the consensus meeting process, organisation and outcome was assessed using an online questionnaire sent to consensus meeting participants by email (supplementary file 3).

	Table 1. Definition of consensus

	Consensus Classification
	Description
	Definition

	Consensus in
	Consensus that outcome should be included in the core outcome set
	70% or more participants in each stakeholder group scoring as 7-9 AND <15% participants in each stakeholder group scoring as 1-3

	Consensus out
	Consensus that outcome should not be included in the core outcomes set
	50% or fewer participants scoring 7-9 in each stakeholder group.

	No consensus
	 Uncertainty about importance of outcome
	Anything else





Ethical approval, study registration and study oversight
The FSR-SCOUT study was prospectively registered with the COMET Initiative (Core Outcome Measures in Effectiveness Trials) (ref 1156). Ethical approval was obtained from the University of Liverpool Research Ethics Committee prior to undertaking the consensus methods (online Delphi and consensus meeting) ref:5211. The FSR-SCOUT  study is reported in line with the Core Outcome Set – Standards for Reporting (COS-STAR) reporting guidance [16]. Study oversight was provided by a Steering Committee comprised of five sarcoidosis experts and healthcare professionals, a psychometrician, a patient, two pharmaceutical representatives with sarcoidosis research experience, 2 regulatory experts with FDA experience, a representative from the Foundation for Sarcoidosis Research and three members from the COMET Initiative.

Results
An overview of the COS development process and final COS is shown in figure 1. The final COS includes 15 outcomes across five domains (table 2). 
	Table 2 . Outcomes included in the Core Outcome Set

	Domain 
	Outcome
	Outcome description 

	Physiological/Clinical
	Disease activity
	A measure of current, active, inflammation indicating active sarcoidosis.

	Physiological/Clinical
	Extra pulmonary organ involvement
	Having sarcoidosis in other organs as well as the lungs

	Physiological/Clinical
	Extra pulmonary organ impairment
	When sarcoidosis causes problems in other organs meaning that they don’t function properly and/or may worsen over time.

	Physiological/Clinical
	Dyspnoea
	Shortness of breath/being unable to catch breath

	Physiological/Clinical
	Pulmonary function
	How well someone's lungs are working

	Physiological/Clinical
	Oxygenation
	How well oxygen is being sent to parts of the body

	Physiological/Clinical
	Functional exercise capacity
	Includes what day to day activities someone is able to do including the ability to do complete physical activity and exercise. This includes the ability to walk (including, for example,  walking up an incline, walking a long distance and walking whilst talking)

	Quality of Life

	Health related quality of life
	An overall measure of how a person’s health affects their general wellbeing; perceived physical, mental and social health over time

	Treatment
	Adherence to treatment
	The degree to which someone follows medical advice or guidance from their doctor, for example, taking their prescribed medications. 

	Treatment
	Tolerability of treatment
	How tolerable the treatment is, for example, burden of treatment, side effects etc. 

	Treatment
	Treatment failure
	When the current treatment is no longer working to control pulmonary sarcoidosis symptoms

	Treatment
	Side effects of treatment
	When the treatment given causes  unwanted/unintended effects 

	Resource Use
	Need for hospitalisation because of pulmonary sarcoidosis
	How often someone is admitted to hospital because of pulmonary sarcoidosis

	Death 
	Death - any cause
	Death from any cause

	Death
	Death - pulmonary sarcoidosis
	Death as a result of having pulmonary sarcoidosis



Development of the long list of outcomes
The systematic review of clinical trials and qualitative literature has been presented in detail elsewhere[12].  
The review of registered clinical trials identified 36 trials, eligible for inclusion that reported a total of 364 individual outcomes, representing 56 unique outcomes. Six qualitative reports were included reporting 179 individual and 82 unique outcomes.  Three patient questionnaires were completed and the verbatim free text responses identified 54 individual outcomes representing 26 unique outcomes in that data set. The taxonomy of Dodd et al [13] was applied to all outcomes.  The unique outcomes were pooled from all sources and grouped by taxonomy domain, outcomes in each domain were then reviewed by the SSC. Outcomes were further grouped where appropriate, for example, outcomes relating to extra-pulmonary organ involvement such as outcomes relating to the eyes or heart were grouped into the outcome “extra pulmonary organ involvement” and the outcome “pulmonary inflammation” was grouped with “disease activity”. Outcomes considered to be related to a diagnosis rather than treatments were not included. In the interests of achieving a manageable outcomes list outcomes that were reported in a single study only were reviewed by the SSC and were not taken forward to the R1 outcomes list. The final list of outcomes (supplementary file 4) that was rated in R1 of the Delphi survey included 49 outcomes grouped under five domains  (mortality n=2, life impact n = 27, physiological/clinical n=17,resource use n= 2 and adverse events n=1)[17].  The list of outcomes was randomised by domain in the online Delphi process. 

Online Delphi process
Three hundred and ten participants completed both R1 and R2 of the online Delphi survey. Participants comprised 378 patients/carers and 53 health professionals (Table 3).
	Table 3. Round 2 completion rates

	
	Number of participants (%)

	Total number of participants invited to R2
	433                                                                                                                                                                   

	Patients and carers invited to R2 
	378

	Health professionals invited to R2 
	53

	Total completing R2
	310 (71)

	Total patients and carers completing R2
	259 (68)

	Total Health Professionals
	51 (96)







At the end of R1 13 outcomes had reached the definition of “consensus in” with 70% or more of participants in both stakeholder groups rating the outcome 7-9. One hundred and eighteen responses were received to the free text question that asked participants if there were any outcomes they thought were missing from the list and should be added. The free text relating to additional outcomes was reviewed by the SSC. Sixteen free text additional outcome responses and one feedback comment related to “extra pulmonary organ impairment” and this was included as an outcome in R2. The remaining 102 responses were excluded as they either did not represent an outcome i.e. were related to “how” an outcome should be measured (n=37), were not related to pulmonary sarcoidosis (n=6), or were already included in an existing outcome (n=59).
Feedback provided by participants was also reviewed for potential outcomes. The feedback included one comment related to relapse  "at present I am in remission but worry about relapse" and the SSC agreed that this should be included as an additional outcome in R2 “Relapse:  sarcoidosis coming back after a period of remission”.
At the end of R2 the definition of consensus was applied to the responses for each stakeholder group (Supplementary file 2 – consensus matrix). Fifteen outcomes met the definition for “consensus in” and are in COS. This included the 13 outcomes that had reached “consensus in” in R1 plus “death from any cause” and “extra pulmonary organ impairment” the latter of which was only rated in R2.  Six outcomes  met the definition of “consensus out” and were excluded from the core outcome set, the remaining outcomes had no consensus. The overall attrition rate between rounds was 28%, the rate of attrition was higher for patients (42%) compared to health professionals (4%) (Table 4).



	Table 4: Attrition between R1 and R2

	Stakeholder
	Number registered (% of total registrations)
	Completed R1 n (% of registrations)
	Number of participants invited to R2
	Completed R2 n (% of completed R1  and invited to R2)

	Patients  with pulmonary sarcoidosis or their carers
	479
	391 (82)
	380
	259 (68)

	Healthcare professionals
	61
	54 (89)
	53
	51 (96)

	Total
	540
	445 (82)
	433*
	310 (72)

	*This figure takes into account participants who could not be reached because of mail delivery failures (n=7) or who based on the comments that they provided in R1 were not eligible to take part because they did not have pulmonary sarcoidosis (n=3)


[bookmark: _GoBack]
The impact of attrition between rounds was assessed by comparing the average R1 scores of those who did not complete R2 against the distribution of scores for those completing both R1 and R2. Overall the average scores of participants completing R1 only were contained within the average scores of those completing both R1 and R2 (supplementary file 5). 

Consensus meeting
All those who expressed an interest in attending the consensus meeting and had completed both R1 and R2 (n=39) were given further meeting information including the date of the meeting. Twenty five participants (7 health professionals, 17 patients), confirmed they were able to attend. Based on the number who responded, no restrictions were put in place on attendance. However, to try an increase the number of health professionals attending, an additional email invitation was sent to all health professionals completing R1 and R2.  (Table 5). 
	Table 5. Consensus meeting participants

	
	N (%)

	Healthcare professionals
	7 (100%)

	Role
	

	Sarcoidosis specialist
	3 (43%)

	Researcher in the field
	1 (14%)

	Industry representative
	3 (43%)

	Country of residence
	

	United States
	5 (71%)

	India
	1 (14%)

	The Netherlands
	1 (14%

	
	

	Patients with pulmonary sarcoidosis
	17 (100%)

	Country of residence
	

	United States
	14 (82%)

	UK
	3 (18%)



Seventeen outcomes, that had not reached consensus, were prioritised for discussion at the consensus meeting as either 70% or more of participants in one stakeholder group, or 50-69% of participants in both stakeholder groups, had rated the outcome 7-9.
 
For the purpose of the consensus meeting the 17 outcomes, prioritised for discussion, were grouped into four domains, physiological/clinical (8 outcomes), health and quality of life (3 outcomes), life impact (5 outcomes) and treatment (1 outcome). All outcomes in a particular domain were presented, alongside those outcomes already included in the COS, and participants of the meeting invited to provide comments for inclusion of outcomes followed by comments against. After discussion of outcomes in that domain participants rated each outcome, that had been discussed, using the 1-9 scale (1 not that important – 9 critically important). Patients and health professionals voted separately, for an outcome to be included in the core outcome set 70% or more of participants in both groups were required to give a rating of 7-9. The results of consensus meeting ratings are provided in Table 6 and a full meeting report is available in supplementary file 6. 
	Table6 . Summary of outcome discussed and rated during the consensus meeting

	Domain
	Outcome
	
	% patients rating 7-9 in online Delphi
	% HCPs voting 7-9 in online Delphi
	% Patients voting 7-9 in consensus meeting
	% HCPs voting 7-9 in consensus meeting
	Result

	Physiological/clinical
	Cough
	Cough
	70
	59
	70%

	57%

	Not included in the COS

	
	Fatigue
	An overwhelming, sustained sense of extreme tiredness or lethargy resulting in physical and/or mental weariness
	88
	61
	80%

	14%

	Not included in the COS

	
	Recurrence of sarcoidosis
	Sarcoidosis coming back after a period of remission
	86
	69
	50%
	29%

	Not included in the COS

	
	Systemic inflammation
	An immune response resulting in inflammation in the whole body, including the lungs
	92
	54
	Not discussed or rated
	Not discussed or rated
	Not included in the COS

	
	Pain
	A feeling of noticeable discomfort or an unpleasant physical sensation, in general, experienced anywhere in the body.
	73
	29
	Not discussed or rated
	Not discussed or rated
	Not included in the COS

	
	Chest pain
	Pain specifically in the chest
	78
	27
	Not discussed or rated
	Not discussed or rated
	Not included in the COS

	
	Mobility
	Includes ability to walk, climb, run, stand, sit without difficulty, taking into account stiffness.
	78
	45
	Not discussed or rated
	Not discussed or rated
	Not included in the COS

	
	Infection
	The presence of an unexpected and unwanted virus, bacteria, fungus or mycobacteria anywhere in the body
	79
	26
	Not discussed or rated
	Not discussed or rated
	Not included in the COS

	Quality of life/ general health
	Overall quality of life
	A state of health, happiness, comfort and well-being
	88
	67
	47
	0
	Not included in the COS

	
	General Health
	Someone's general health
	74
	45
	44
	0
	Not included in the COS

	
	Perceived health status
	How someone thinks their overall health is
	63
	55
	25
	0
	Not included in the COS

	Life impact outcomes
	Activities of daily living
	Being able to take care of oneself and  complete usual daily activities/tasks, for example, eating, bathing and dressing oneself
	83
	69
	58
	17
	Not included in the COS

	
	Ability to work or study
	Someone's ability to work or study, ability to gain or keep employment, influence of pulmonary sarcoidosis on the type of job or study undertaken, time off from work or study, impact on career.
	78
	63
	17
	17
	Not included in the COS

	
	Ability to undertake usual role/responsibilities
	Being able to manage personal role and responsibilities
	75
	49
	33
	17
	Not included in the COS

	
	Ability to take part in usual family life/activities
	Being able to take part in family life and activities
	70
	43
	42
	17
	Not included in the COS

	
	Cognitive Function
	Mental abilities/mental processes, including memory, concentration, language and thinking.
	80
	45
	67
	0
	Not included in the COS

	Treatment outcomes
	Satisfaction with treatment
	How satisfied someone is with the treatment/s they are receiving including satisfaction with its effectiveness (how well it's working) and the time spent on treatment.
	85
	49
	50
	0
	Not included in the COS




Feedback forms from the meeting were completed by 4 (57%) health professionals and 15 (88%) patients. Overall meeting participants were satisfied with the information provided before and during the meeting, with the meeting facilitation and opportunities to contribute to the meeting, the meeting length and format, and that the meeting produced a fair result. Free text feedback included the desire for a greater number of health professional participants in the meeting and a wider geographical range of participants. The meeting was conducted using the Zoom platform and although participants overall were satisfied with the use of Zoom the free text feedback was mixed about the desire to have as short as meeting as possible whilst also having more time to allow for a longer discussion and the challenges of having a longer online meeting. One participant also commented on the challenge of following the chat discussion alongside the verbal discussion.  

Discussion
The FSR-SCOUT study has developed a COS for pulmonary sarcoidosis with consensus from both patients and health professionals. Although the opinions of a large number of patients has contributed to the consensus process these, like the health professionals, were predominantly from the United States. The geographical location of participants is largely due to the areas covered by the patient and health professional organisations who distributed the invitations to take part. Although some of these had an international reach, particularly for health professionals, global uptake of the invitation to the Delphi survey was low.   Ratification of the COS and further engagement with international patient and health professional organisations may be helpful to confirm the importance of the outcomes to stakeholders with differing cultures and experiences of healthcare.
Previous work to identify important outcomes for pulmonary sarcoidosis research has involved a single stakeholder group and in one case considered only a small specific set of outcomes. Nevertheless there is overlap in the outcomes in the current COS with the majority of outcomes recommended by Baughman et al and Kampstra et al[18, 9, 8] (supplementary file 7). The exception being “imaging” and imaging components of “clinical outcome status” (chest X-ray scanning and High-resolution computed tomography (HRCT) score[18]). In the current study these outcomes were grouped and rated in the Delphi survey as “radiographic outcomes” but, after R2, this outcome did not meet the criteria for “consensus in” in either of the stakeholder groups. Judson et al have also proposed overarching endpoints for trials of treatment for acute pulmonary sarcoidosis, chronically treated pulmonary sarcoidosis and fibrotic pulmonary sarcoidosis. These include improvement/resolution of granulomatous inflammation, improvement/worsening in pulmonary physiology/function, improvement/worsening in function status or QOL or both,  and reduction in side effects of treatment which are included within the outcomes within the proposed COS.
Despite the large overlap in outcomes identified by the different initiatives, the inclusion of both patients and health professionals in the current study has identified additional, critically important, outcomes relating to treatment, disease progression and symptoms that have not previously been prioritised, highlighting the importance of integrating stakeholder opinions in the development of the COS.
The study included a consensus meeting to discuss outcomes that had not reached consensus during the Delphi process. An opportunistic sample of participants expressing an interest in attending formed the basis of the consensus meeting and resulted in twenty-four consensus meeting participants of which only seven were health professionals.  This small number of health professionals may mean that a smaller range of views and experiences were represented. However, the average R2 scores of health professionals attending the consensus meeting were similar to the group average for all outcomes (5.8 and 6.5 respectively) and also similar for individual outcomes of cough (6.6 consensus meeting participants and 6.6 all participants) and fatigue (5.4 consensus meeting participants and 6.1 all participants). This was also true for patients (supplementary file 6).  
Consensus has been reached on the inclusion of 15 outcomes, yet there were a number of other outcomes, that met the definition of “no consensus” and that  patients rated as “consensus in” and health professionals did not These outcomes were discussed and voted on at the consensus meeting. Two of the outcomes, “fatigue” and “cough” continued to meet the definition of no consensus (table 1). Both fatigue and cough are frequently reported symptoms of pulmonary sarcoidosis. In the literature, exploring patient experiences of sarcoidosis, fatigue was reported by 90% of respondents [19] and in one study it was reported as the most disabling symptom by 40% of sarcoidosis patients [20]. Likewise cough is often frequently reported and may affect up to 53% of patients [21, 22] and both fatigue and cough have been reported to impact on the quality of life of patients with sarcoidosis  [23, 24] . Existing pulmonary specific HRQL measures such as the St George’s Respiratory Questionnaire, Sarcoidosis Health Questionnaire[25] and the Kings Sarcoidosis Questionnaire [26] include some items relating to cough, and tiredness/fatigue.   Consensus is now needed on how each of the outcomes in the core outcome set should be measured and we recommend that the outcomes “fatigue” and “cough” be taken into consideration when agreeing how to measure health related quality of life. 
Conclusions
The COS developed in the FSR-SCOUT study has identified outcomes considered to be the most important, and critical to measure in future research for pulmonary sarcoidosis, by both patients and health professionals.  The uptake of the COS will increase the relevance of research outcomes to key stakeholders and the potential for comparisons to take place across trials, thereby reducing waste in research. 
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