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Abstract 
Objective
The Core Outcome Set-STAndards for Development (COS-STAD) contains 11 standards (12 criteria) that are deemed to be the minimum design recommendations for all core outcome set (COS) development projects. Cancer is currently the disease area with the highest number of published COS and is a major cause of worldwide morbidity and mortality. The aim of this study was to provide a baseline of cancer COS standards. 
Study design
Systematic reviews of COS have identified 307 published COS studies. Cancer COS were eligible for inclusion. Two reviewers independently assessed each of the COS against the 12 criteria. 
Results 
Forty-nine cancer COS were included; none met all 12 criteria representing the 11 minimum standards assessed in this study (range 4-11 criteria, median 6 criteria). All studies met the four scope standards, eight (16%) met all three standards for stakeholders involved, and two (4%) met all four standards for consensus process standards. 
Conclusion 
With the exception of Scope specification, there is much need for improvement. Poor reporting often made it challenging to assess whether minimum standards were met. The consensus process criteria were most difficult to assess, particularly those that required an assessment of being a priori. This is the first application of COS-STAD criteria to studies that have developed COS, and provides a baseline of cancer COS standards of development. 
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What is new?
· This is the first application of COS-STAD criteria to studies that have developed COS, and provides a baseline of cancer COS standards of development. No COS met all of the 12 criteria representing the 11 minimum standards assessed in this study (range 4-11 (criteria), median 6 (criteria)).    

· COS-STAD was not published until 2017; all included COS studies were carried out before this publication date. Therefore, this assessment is not a criticism of these studies or the study authors, but rather a baseline against which future comparisons of Cancer COS can be made.
· This current review provides guidance on how to compare a published COS to the standards (Table 2). This will further facilitate users to assess whether a COS has been well developed.

· Poor reporting often made it challenging to assess whether the minimum standards had been met.

· This study identified the need to separate standard number 9 into two criteria, considering scoring process and consensus definition separately. We recommend this separation for future users of COS-STAD.
 








1. Introduction 
To make well-informed decisions about healthcare, we need to be able to compare and contrast research findings on the basis of the same outcomes. Core outcome sets (COS) represent the minimum important outcomes that should be measured and reported in all research studies for a specific condition.  The use of COS will improve the quality of evidence used in health care decision-making, ultimately translating to improved health care for patients. For COS to be successfully implemented, they need to be easily accessible to researchers and other key groups, developed using rigorous methods, and reported clearly. The Core Outcome Measures in Effectiveness Trials (COMET) Initiative was set up to help achieve this. The development and continued maintenance of the COMET database [1, 2], through rigorous systematic reviews [3-7], means that COS are now easily accessible to users of COS. The COMET Handbook advocates the use of rigorous methods through an accumulation of current knowledge in the area of COS development, and will be updated periodically to continue to inform good methodological practice in this area [8]. Furthermore, the Core Outcome Set-STAndards for Development (COS-STAD) recommendations have been established to improve the methodological approach for developing COS and help users to assess whether a particular COS has been developed using a reasonable approach [9]. 
Research in the area of COS development is becoming more prevalent but it is still quite new; we would therefore expect improvements in methodological standards in the coming years. To be able to assess this, however, a baseline, against which we can compare future quality of COS development and measure improvements in methodological standards, is necessary. COS are developed across a wide range of disease areas. Cancer is currently the disease area with the highest number of published COS. Furthermore, cancer is a major cause of worldwide morbidity and mortality, has substantial variability in populations and treatments, and covers a wide range of diverse clinical areas. Treatments aim to cure the disease but are associated with multiple side effects; trials are commonly performed and major clinical oncology organisations exist worldwide. It is essential to ensure that outcomes in cancer trials reflect issues of importance to patients and health professionals through the use of well-developed COS. The aim of this study was therefore to provide a baseline of cancer COS standards of development against which future comparisons can be made.

2. Methods 
2.1 Identification of COS studies 
As of the end of 2017, a regularly updated systematic review of COS [3-7] had identified 307 published COS for research studies covering a wide range of different health areas.  Only COS developed for cancer were eligible for inclusion in this evaluation. 

2.2 Pilot study
COS-STAD contains 11 standards that are deemed to be the minimum design recommendations for all COS development projects [9]. The recommendations focus on three key domains: scope, stakeholders, and consensus process.
A pilot study was carried out to inform the process of assessment used in this study. One COS was randomly selected. Three of the authors (EG, PRW and JJK) independently read the COS and made an assessment against each of the 11 criteria listed in Table 1. Assessments were compared and a discussion occurred between the three authors to define how the process should be applied. This included the criteria used for assessment as well as the sources of information that would be used to identify supporting information. Following this, a further five randomly selected COS were independently assessed by two of the authors (EG and JJK), and the process was further refined.  Of note, it was agreed that Criteria number 9 (“A scoring process and consensus definition is described a priori”) would be split into two for assessment purposes. It became apparent that in the five COS assessed in the pilot study that a study team could describe an a priori definition for one of these only (e.g. provide a description of a scoring process but not provide a consensus definition or vice versa), resulting in different assessments for each part of this criteria, and should therefore be assessed separately. Hereafter they will be referred to as 9a (scoring process) and 9b (consensus definition). A total of 12 criteria were therefore assessed in this study, representing the 11 minimum standards. 

2.3 Process 
Two reviewers (EG and JJK) independently assessed each of the cancer COS against the 12 criteria of development.  Each criteria was assessed as yes (meeting that standard), no (not meeting that standard) or unsure (it was unclear whether the criteria had been met). Further details of the assessment are described in Table 2. 
Verbatim text was extracted to support the assessment being made and to aid discussion. Assessments were compared, and a third reviewer consulted where there was uncertainty. PRW and JMB were consulted for methodological queries, and JMB (surgical oncologist) for clinical queries.  Where the development process was described across multiple papers for an individual COS, a global assessment was made for each of the standards. 

2.3.1 Sources of information 
Articles describing the development of the COS were eligible for providing supporting information for each of the standards. This included main study publications as well as protocols. The COMET database was not used as a source of information in this study as it is a secondary source of information (populated by the systematic reviews used in this study to identify cancer COS) and does not contain any additional details necessary for this study. 

2.4 Data analysis and presentation of results 
The median and range were used to summarise the 12 criteria (representing the 11 minimum standards) met across all of the included Cancer COS studies.  Percentage frequencies were used to report the number of studies that met each standard. 

3. Results 
Forty-nine cancer COS were included. An overview of the minimum standards assessments is provided in Table 3, and by study in Appendix 1. No COS met all of the 12 criteria representing the 11 minimum standards assessed in this study (range 4-11 (criteria), median 6 (criteria)).    

3.1 Scope specification 
All studies met all four standards for scope. 

3.1.1 Standard number 1: the research or practice setting(s) in which the COS is to be applied
All studies met this criteria: 40/49 (82%) stated that the COS was intended for use in clinical trials, 4/49 (8%) stated that the COS was intended for use in clinical research, two (4%) stated that it was intended for use in clinical trials and routine clinical practice, and three (6%) for research and routine clinical practice. 
3.1.2 Standard number 2: the health condition(s) covered by the COS 
All studies met this criteria. Five COS were developed for cancer (non-specific), and four specifically for complications of the treatments of cancer. Nine COS were developed for prostate cancer, five for cancer of the colon and/or rectum and three for ovarian cancer. Two were developed for non-small cell lung cancer, two for Hodgkin’s and non-Hodgkin’s lymphomas, and two COS were developed for acute myeloid leukaemia. The remaining seventeen unique cancer COS areas are listed in Appendix 2.  

3.1.3 Standard number 3: the population(s) covered by the COS 
All studies met this criteria. In ten of the cancer COS, it was not explicitly stated that the COS was intended for an adult population only, but this was assumed because the cancer covered by the COS was an adult only cancer (e.g. prostate cancer). Further assumptions were made for an additional thirteen COS that related to cancers that may occur in children as well as adults, but did not make any statement about the population that the COS was intended. These thirteen COS were deemed to be implicitly for adults only because they did not refer to children specifically.

3.1.4 Standard number 4: the intervention(s) covered by the COS 
All studies met this criteria. Where the authors referred to ‘evaluating treatments’, ‘cancer treatments’, or a COS for ‘all trials’, we took this  to mean all interventions. Twenty-six (53%) COS were developed for all/any interventions, eight (16%) for drug interventions, four (8%) for procedures, three (6%) for surgical interventions, two (4%) for screening and the remaining six (12%) were for other specific interventions (pre-operative treatment strategies, adjuvant treatment, larynx preservation strategies, vaccination, exercise and compression interventions).  

3.2 Stakeholders involved 
Eight (16%) studies met all three standards for stakeholders involved.
3.2.1 Standard number 5: those who will use the COS in research  
Thirty-six studies (74 %) met this standard. Assumptions were made based on the author affiliations (where it was clear that the authors contributed to the COS development process), or from the participant list affiliations when these were provided, for ten COS. These ten did not explicitly state that researchers were included as participants, but we assumed their inclusion when research institutions were listed as affiliations. 
Seven studies (14%) did not state that those who will use the COS in research were involved in the COS development, and there was not enough evidence to support an assumption being made therefore these were categorised as unclear. Examples include where it was not clear that the authors were the panel/participants involved, (and no other statement was made in relation to stakeholders), participants were described as conference participants but their backgrounds were not described, or they were described as ‘experts’ without any further description. 
Six studies (12%) did not meet this standard. In these instances, the stakeholders involved were clearly described and did not include those who will use the COS in research. 

3.2.2 Standard number 6: healthcare professionals (HCPs) with experience of patients with the condition   
Thirty-five studies (71%) clearly met this standard. Assumptions were made for eight COS based on the author affiliations (where it was clear that the authors are the group who developed the COS), or from the participant list affiliations when these were provided. These eight did not explicitly state that HCPs were included as participants, but we assumed their inclusion when clinical care settings were listed as affiliations. 
Eight (16%) did not state explicitly that HCPs were involved in the COS development and there was ambiguity in the description provided; these were, therefore, categorised as unclear. Examples echoed those given for Standard number 5. 
Six studies (12%) did not meet this standard. In these instances, the stakeholders involved were clearly described and did not include HCPs in the process.

3.2.3 Standard number 7: patients with the condition or their representatives   
Thirteen studies (27%) met this standard. Eight studies described including patient advocates or representatives, and five included patients themselves. The number of patients in six of these studies was not reported. The percentage of patients with the condition or their representatives in the remaining seven studies ranged from 9% to 68% in studies with mixed participants.   
Thirty-five studies (71%) did not meet this standard. In these instances, the stakeholders involved were clearly described and did not include patients in the process. It was unclear in one study whether patients were included, as participants were described as conference delegates without any further description.   

3.3 Consensus process 
Two studies (4%) met all four standards [five criteria] for the consensus process. 

3.3.1 Standard number 8: the initial list of outcomes considered both healthcare professionals’ and patients’ views 
Eight studies (16%) met this standard. Two of these five included patient reported outcome (PRO) data (i.e. studies that have collected data from patients using a patient reported outcome measure (PROM)) as well as trial data, and therefore on face value have included the patient perspective in the process. 
Five studies (10%) did not clearly state whose views were considered when generating the initial list, and so therefore have been categorised as unclear. One of these studies included PROM items in the review (PROM items only not PRO data). Patients may or may not have been involved in the PRO development, but it was beyond the scope of this study to research PROM development; we cannot therefore say if they considered patients’ views. 
Thirty-six studies (74%) did not meet this standard and did not consider both HCPs and patients’ views when generating the initial list of outcomes used in the COS development. These studies considered trial data, clinical trials literature or clinical guidelines only (hence did not consider patients’ views).  

3.3.2 Standard number 9a: a scoring process was described a priori  
Five studies (10%) met this standard. 
It was unclear whether the remaining 44 (90%) met this standard. Ten studies described a scoring process but it was not clear whether this process was determined a priori; 28 studies did not describe specific methods relating to scoring, and six studies did not describe the methods used at all.

3.3.3 Standard number 9b: a consensus definition was described a priori 
Six studies (12%) met this standard. 
It was unclear whether this standard was met for the remaining 43 (88%). In 26 studies it was unclear whether the consensus definition was defined a priori; eleven studies did not describe a process of consensus and therefore did not provide a definition, and the remaining six studies did not describe their consensus methods at all.  

3.3.4 Standard number 10: criteria for including/dropping/adding outcomes were described a priori  
Two studies (4%) met this standard. 
It was unclear whether this standard was met for the remaining 47 studies (96%). The detail of all three elements of this standard was not clearly described in six studies, and for two studies that did describe this process, it was not possible to assess the a priori element of this criteria. Thirty-three studies had no description of this process, and six did not describe their methods overall, making it impossible to assess whether this criteria had been considered. 

3.3.5 Standard number 11: care was taken to avoid ambiguity of language used in the list of outcomes
Five studies (10%) met this criteria. In one study, the outcomes were formulated with examples in parentheses for some patient reported outcomes; and in another study, the patient representatives received a glossary of terms prior to completing the survey. Although this information is limited, as COS-STAD is being applied retrospectively here, we have interpreted this as some consideration of the language used to describe outcomes.  This criteria was clearly met in the other three studies, where the questionnaires were assessed, by patients, for face validity and comprehension before use. 
For 44/49 studies (90%) there was no evidence that care was taken to avoid ambiguity of language, and therefore it was unclear whether they met this criteria. 

4. Discussion
This is the first application of the COS-STAD criteria to studies that have developed COS. Forty-nine cancer COS were included.  No COS met all of the minimum standards, with most studies meeting half of the standards. However, COS-STAD was not published until 2017, which was after all of these studies started. Therefore, this assessment is not a criticism of these studies or the study authors, but rather a baseline against which future comparisons can be made. Furthermore, this current review provides guidance on how to compare a published COS to the standards (Table 2). This will further facilitate users to assess whether a COS has been well developed.
Standards in the Scope domain were well met. One explanation for this could be that these scope criteria are synonymous with the ‘PIC’ part of the PICO format that is often used to formulate a research question [10]. For the purposes of this study, there was an assumption that a COS was developed for adults only unless stated otherwise. This was deemed to be clinically relevant for cancer COS, and consideration should be given to other disease areas and whether the same assumption is correct. When assessing standards in the scope domain, we observed that multiple COS were developed for some cancers, for example nine COS have been developed for prostate cancer alone. At times this may reflect unnecessary duplication, but often they had relevant and appropriate differences in scope; for example differences in stage or type such as advanced or localised cancer. COS-STAD can be used as a tool to help users of COS to assess whether a COS has been well developed. Users will need to use their own judgement regarding the applicability of the COS (scope) for the purpose they require [9].
The majority of COS studies did include those who will use the COS in research and health care professionals in the development process, while just over a quarter included patients or patient representatives in the process. This is reflective of COS in general, and is not a methodological problem specific to cancer. Recent research has shown an improvement in patient participation in more recently published COS [6, 11]. Although thirteen studies did include patients in COS development, there is still great variability in the level of participation of patients in COS development. This also needs to be taken into account when deciding if a COS was well developed. 
The consensus process standards were the most difficult to compare against, particularly those that required an assessment of being specified a priori. Only four studies stated that they had a protocol, of which two were published and one we were able to obtain from study authors. In the remaining studies, because we were applying this retrospectively, we took it at face-value when the COS report stated that something was specified a priori because we were unable to verify this in a protocol. While making the protocol publicly available for a COS development study was not agreed upon as a COS-STAD minimum standard, it was suggested that the availability of a protocol would ensure that the methods are explicitly documented before the COS development project starts, thus promoting research integrity and transparency of the finalised COS.  This will make it easier for users to assess the COS against COS-STAD for future studies. 
This study identified the need to consider the scoring process and consensus definition separately. We recommend this separation for future users of COS-STAD. With regards to criteria 9a (scoring), an observation was that in those that did not meet this standard, the method of development used for consensus in all of these studies was some form of meeting or workshop to decide on the COS, but detailed description of what was done at those meetings was missing. Further consideration is needed about the applicability and suitability of this criterion for all methods that might be used for COS development. 
Standard number 10, criteria for including/dropping/adding outcomes, was only met by two studies. The a priori part of the assessment was unclear for a further two studies, but the majority did not mention anything about this process, or did not describe it in sufficient detail to be able to assess whether this criteria was met. This suggests that perhaps COS developers do not fully understand the implications or importance of this aspect of the development process, and detail might be lacking as it might be considered too much information for publication. It should be noted that a lack of reporting of methods does not necessarily mean that these methodological aspects were not considered. This standard is also reflected in COS-STAR as a reporting requirement [12]. However, COS-STAR was not published until 2016 which is after most of these included COS studies were published. It is therefore unrealistic to expect these reporting standards to be implemented in these studies, so it is to be hoped that evidence of consideration of this criteria (and indeed the other standards) will be included in study reports in the future. 
COS-STAD focusses on the main design principles for COS development, while COS-STAR is exclusive to the reporting of COS studies. As already highlighted, issues with reporting were one of the main limitations of this study as it made it difficult, sometimes impossible, to assess consideration of the COS-STAD standards. We did obtain protocols when it was stated that a protocol was available, but this was very few. As such we were unable to distinguish development plans from poor final reporting. Furthermore, this meant that assumptions were sometimes made to enable a judgement to be made. Another limitation was that the studies being assessed were published prior to COS-STAD and therefore could not have been informed by the development standards. Another potential limitation is that we identified cancer COS from existing systematic reviews of COS, and did not conduct a separate search. To address this potential limitation, the list of COS was reviewed by a relevant expert (JMB) for completeness. The inclusion of cancer/COS methodology experts was a further strength of this study, as was the independent dual extraction and assessment of data. 
This study aimed to provide a baseline of cancer COS standards of development against which future comparisons can be made. With the exception of Scope specification, there is much need for improvement. Poor reporting made it challenging to assess whether the minimum standards had been met for all Stakeholder involvement and Consensus process standards. With the publication of methodological evidence (for example [13, 14]) and guidance [8, 9, 15], as well as reporting standards [12], improvement is expected over time.
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Table 1: Original COS-STAD criteria 
	DOMAIN
	STANDARD NUMBER
	STANDARD

	Scope specification
	1
	The research or practice setting(s) in which the COS is to be applied 

	
	2
	The health condition(s) covered by the COS 

	
	3
	The population(s) covered by the COS 

	
	4
	The intervention(s) covered by the COS

	Stakeholders involved
	5
	Those who will use the COS in research 

	
	6
	Healthcare professionals with experience of patients with the condition  

	
	7
	Patients with the condition or their representatives 

	Consensus process
	8
	Initial list of outcomes considered both healthcare professionals’ and patients’ views

	
	9
	A scoring process and consensus definition was described a priori

	
	10
	Criteria for including/dropping/adding outcomes were described a priori

	
	11
	Care was taken to avoid ambiguity of language used in the list of outcomes



Table 2: Assessment criteria: guidance on how to compare a published COS to the standards 
	DOMAIN
	STANDARD NUMBER
	STANDARD
	FEATURES TO BE CONSIDERED
	STANDARD MET
	UNCLEAR IF STANDARD IS MET
	STANDARD NOT MET

	Scope specification
	1
	The research or practice setting(s) in which the COS is to be applied should be considered 
	 Descriptions include (but not limited to) health research, specific study types (e.g. trials, observational studies, and longitudinal studies), routine care, audit, registries. The developed COS might apply to a single setting or a combination of settings.
	Evidence that the setting(s) (or context of use) in which the COS is to be applied has been considered. 
	The setting(s) (or context of use) in which the COS is to be applied is unclear or is not described. 
	An explicit statement that this was not considered.

	
	2
	The health condition(s) covered by the COS should be considered
	This could be general (e.g. cancer) or specific (e.g. lung cancer). 
	Evidence that he health condition(s) has been considered.
	The health condition(s) is unclear or is not described.
	 An explicit statement that this was not considered.

	
	3
	The population(s) covered by the COS should be considered
	Characteristics should be relevant to the population. The following were considered for cancer COS:  
i. Disease stage
ii. Age of population  
	Evidence that the population has been considered.
	Population characteristics are discussed (e.g. in the introduction or discussion of the paper) but not in the context of the COS being developed. 

Population is unclear or not described.
	An explicit statement that this was not considered.

	
	4
	The intervention(s) covered by the COS should be considered
	i. This could be all/any intervention or specific intervention types (e.g. drug, surgery)  
	Evidence that the intervention has been considered.
	Interventions are discussed (e.g. in the introduction or discussion of the paper) but not in the context of the COS being developed. 

Intervention is unclear or not described.
	An explicit statement that this was not considered.

	Stakeholders involved
	5
	Those who will use the COS in research 
	Descriptions include (but not limited to): 
i. Clinical trialists (including trial investigators, members of trial groups) 
ii. Researchers (including methodologists, experts with expertise in the conduct of studies, scientists) 
iii. Industry representatives
	COS paper includes description of i. OR ii. OR iii. 
	It was not clear whether those who will use the COS in research were included. 
	It was clear that those who will use the COS in research were not included.

	
	6
	Healthcare professionals with experience of patients with the condition  
	Health professionals (including all disciplines such as oncologists, urologists, pharmacists, surgeons, nurses etc.) ^

	COS paper includes description of 
	It was not clear whether healthcare professionals with experience of patients with the condition were included. 
	It was clear that healthcare professionals with experience of patients were not included.

	
	7
	Patients with the condition or their representatives 
	Descriptions include (but not limited to):
i. Patients with the condition 
ii. Patient representatives
iii. Patient advocates 
iv. Parents
v. Carers 
	COS paper includes description of i. OR ii. OR iii. OR iv. OR v.
	It was not clear whether patients/patient representatives were included. 
	It was clear that patients/ patient representatives were not included.

	Consensus process
	8
	Initial list of outcomes considered both healthcare professionals’ and patients’ views
	i. Health care professionals (see #6 descriptors) 
ii. Patient (see #7 descriptors)
	Initial list clearly included i. AND ii. 
	It was not clear whose views’ were considered. 
	The initial list only included i. OR ii. 

The initial list did not include either view. 

	
	9a
	A scoring process was described a priori*
	Any description of a scoring system to rate outcomes [8], including (but not limited to) 
i. A Likert scale or similar  
ii. Ranking of outcomes 
iii. Allocation of points.  
	It does describe a scoring process, and it is clear that this was a priori*


	It does describe a scoring process but does not state whether this was a priori (or when it was described/defined).

It does not mention a scoring process. 
	It clearly has not used a scoring process. 

It does mention a scoring process, BUT states this was not a priori, or text about methods confirms it. 

	
	9b
	A consensus definition was described a priori*
	There are numerous ways to define the consensus criteria, commonly these relate to a mean or median value for each outcome or a percentage of participants scoring an outcome as important [8]. 
	It does provide a definition of consensus, and it is clear that this was a priori*.
	It does mention consensus (or a synonym) or provides a description of definition, but it is not clear whether this was a priori/when it was described/defined.

It does not mention consensus. 
	It clearly has not used consensus methods.

It does mention consensus (or a synonym), does provide further description of definition, BUT states this was not a priori, or text about methods confirms it.

	
	10
	Criteria for including/dropping/adding outcomes were described a priori*
	A description of this process (e.g. a description of including AND dropping AND adding outcomes). 
	It does include a description of including AND dropping AND adding outcomes, as well as stating this was a priori*.
	It does include a description of including AND dropping AND adding outcomes but does not state whether this was a priori/when it was described/defined.

It does not include any description about including/adding/dropping outcomes.

It does not describe all 3 elements of this criterion (including AND dropping AND adding outcomes).

	It does include a description of including/ dropping/ adding outcomes, BUT states this was not a priori, or text about methods confirms it.

	
	11
	Care was taken to avoid ambiguity of language used in the list of outcomes
	Consideration for language should be taken into account when describing outcomes to different stakeholder groups. An example might be the use of both plain language descriptions and medical terms, with these pilot tested for understanding. [9] 
	A clear description of methods/steps taken to avoid ambiguity of language. 
	Some suggestion that this may have been done, but not clearly described. 

No evidence of consideration given to ambiguity of language.
	An explicit statement that this was not considered.


* ”a priori” as assessed by inclusion in a protocol, or when stated ‘a priori’ in the study report without a protocol to verify this (we have taken this at face value).    
^Clinician, physicians, clinical investigators, and medical faculty were all different descriptors used for this in the cancer COS papers. 
Table 3: Cancer COS minimum standards assessments (N=49) 
	DOMAIN
	STANDARD NUMBER
	STANDARD
	STANDARD MET
N (%) 
	STANDARD UNCLEAR
N (%)
	STANDARD NOT MET
N (%)

	Scope specification
	1
	The research or practice setting(s) in which the COS is to be applied 
	49 (100)
	0
	0

	
	2
	The health condition(s) covered by the COS 
	49 (100)
	0
	0

	
	3
	The population(s) covered by the COS 
	49 (100)
	0
	0

	
	4
	The intervention(s) covered by the COS
	49 (100)
	0
	0

	Stakeholders involved
	5
	Those who will use the COS in research 
	36 (74%)
	7 (14)
	6 (12)

	
	6
	Healthcare professionals with experience of patients with the condition  
	35 (71)
	8 (16)
	6 (12)

	
	7
	Patients with the condition or their representatives 
	13 (27)
	1 (2)
	35 (71)

	Consensus process
	8
	Initial list of outcomes considered both healthcare professionals’ and patients’ views
	8 (16)
	5 (10)
	36 (74)

	
	9a
	A scoring process was described a priori
	5 (10)
	44 (90)
	0 

	
	9b
	A consensus definition was described a priori
	6 (12)
	43 (88)
	0 

	
	10
	Criteria for including/dropping/adding outcomes were described a priori
	2 (4)
	47 (96)
	0 

	
	11
	Care was taken to avoid ambiguity of language used in the list of outcomes
	5 (10)
	44 (90)
	0 









Appendix 1: Cancer COS minimum standards:  assessment by study 
	Key          = standard met          O     = unclear whether standard is met          X      = Standard not met 

	
	Scope
	Stakeholders
	Consensus Process

	Standard number 
	1
	2
	3
	4
	5
	6
	7
	8
	9a
	9b
	10
	11

	Glynne-Jones et al. (2006). [16]
	
	
	
	
	x
	x
	x
	x
	o 
	o 
	o 
	o 

	Auvinen et al. (1996). [17]
	
	
	
	
	
	x
	X
	x
	o 
	o 
	o 
	o 

	Denis et al. (1997). [18]
	
	
	
	
	o
	o
	X
	x
	o 
	o 
	o 
	o 

	Dawson (1998). [19]
	
	
	
	
	
	
	X
	x
	o
	o
	o 
	o 

	Rajkumar et al. (2011). [20]
	
	
	
	
	o
	o
	X
	x
	o 
	o
	o 
	o 

	Chow et al. (2002).  [21]
International Bone Metastases Consensus Working Party. (2001). [22]
	
	
	
	
	
	o
	X
	x
	o
	o
	o 
	o 

	Hesketh et al. (1998). [23]
	
	
	
	
	o
	o
	X
	x
	o 
	o
	o 
	o

	Pallis et al. (2011). [24]
	
	
	
	
	
	
	X
	x
	o 
	o
	o 
	o 

	Prorok and Marcus (2010). [25]
	
	
	
	
	
	x
	X
	x
	o 
	o 
	o 
	o 

	Punt et al. (2007). [26]
	
	
	
	
	
	
	X
	x
	o 
	o
	o 
	o 

	Wils et al. (1998). [27]
	
	
	
	
	o
	o
	X
	x
	o 
	o 
	 o
	o 

	McVie and de Bruijn (1992).[28]
	
	
	
	
	
	x
	X
	x
	o 
	o 
	o 
	o 

	Miller et al. (1981). [29]
	
	
	
	
	
	
	X
	x
	 o
	o 
	 o
	o 

	Llovet et al. (2008). [30]
	
	
	
	
	o
	o
	X
	x
	o 
	o 
	o 
	o 

	Pagliusi and Aguado (2004). [31]
	
	
	
	
	
	x
	X
	x
	 o
	o 
	o 
	o 

	Lefebvre et al. (2009). [32]
	
	
	
	
	
	
	X
	x
	o 
	o
	 o
	o 

	 Middleton et al. (1995). [33]
Schellhammer et al. (1997). [34]
	
	
	
	
	
	o
	X
	x
	o 
	o
	o 
	o 

	Gridelli et al. (2004). [35]
	
	
	
	
	
	
	X
	x
	o 
	o
	o 
	o 

	Gridelli et al. (2012). [36]
	
	
	
	
	
	
	X
	x
	o 
	o
	o 
	o 



	Key          = standard met          O     = unclear whether standard is met          X      = Standard not met

	
	Scope
	Stakeholders
	Consensus Process

	Standard number 
	1
	2
	3
	4
	5
	6
	7
	8
	9a
	9b
	10
	11

	Anderson et al. (2008). [37]
	
	
	
	
	
	
	
	x
	o 
	o
	o 
	o 

	Kulke et al. (2011). [38]
	
	
	
	
	
	
	
	x
	o 
	o
	o 
	o 

	Bellm et al. (2002). [39]
	
	
	
	
	
	
	
	x
	o
	o
	o 
	o 

	du Bois et al. (2005) [40]
Stuart et al. (2011). [41]
Thigpen et al. (2011). [42]
	
	
	
	
	
	x
	x
	o
	o
	o
	o
	o 

	Comenzo et al. (2012). [43]
	
	
	
	
	
	
	x
	x
	o 
	o
	o 
	o 

	Dixon et al. (1987). [44]
	
	
	
	
	
	
	x
	x
	 o
	o 
	o 
	o 

	Cheson et al. (2003). [45] 
	
	
	
	
	
	
	x
	x
	o 
	o 
	o 
	o 

	Cheson et al (2007) [46]
Cheson et al (1999) [47]
	
	
	
	
	
	
	x
	x
	o 
	o 
	o 
	o 

	Adelstein et al. (2012). [48]
	
	
	
	
	
	
	x
	x
	o 
	o
	o 
	o 

	Chen et al. (2014). [49]
	
	
	
	
	
	
	
	
	o
	o
	o 
	o 

	Chera et al. (2014). [50]
	
	
	
	
	
	
	
	
	o
	o
	o
	 o

	Donovan et al. (2014). [51]
	
	
	
	
	x
	
	
	
	o 
	o
	o 
	o 

	Fraser et al. (2013). [52]
	
	
	
	
	
	
	x
	o
	 o
	o
	o 
	o 

	Glynne-Jones et al. (2014). [53]
	
	
	
	
	
	
	x
	x
	o 
	o 
	o 
	o 

	Reeve et al. (2014). [54]
	
	
	
	
	
	
	
	
	o
	o
	o 
	o 

	Wildiers et al. (2013). [55]
	
	
	
	
	o
	
	x
	x
	o 
	o 
	o 
	o 

	Haeusler et al. (2015). [56]
	
	
	
	
	
	
	
	x
	o
	
	o
	

	van den Bos et al. (2014). [57]
	
	
	
	
	
	
	x
	o
	o
	o
	o 
	o 

	Van den Bos et al. (2015). [58]
	
	
	
	
	
	
	x
	x
	o 
	o
	o
	o 

	Gerritsen et al. (2016). [59]
	
	
	
	
	x
	
	
	o
	
	
	
	

	Partsch et al. (2010). [60]
	
	
	
	
	o
	
	x
	x
	o 
	o 
	o 
	o 


	

	Key          = standard met          O     = unclear whether standard is met          X      = Standard not met

	
	Scope
	Stakeholders
	Consensus Process

	Standard number 
	1
	2
	3
	4
	5
	6
	7
	8
	9a
	9b
	10
	11

	McNair et al. (2016). [61]
	
	
	
	
	x
	
	
	
	
	
	o
	

	Avery et al. (2017). [62]
	
	
	
	
	X
	
	
	
	
	
	o
	

	Kamat et al. (2016). [63]
	
	
	
	
	
	
	X
	X
	o
	o
	o
	o

	Karam et al. (2017). [64]
	
	
	
	
	
	o
	o
	o
	o
	o
	o
	o

	Kilari et al. (2016). [65]
	
	
	
	
	
	
	X
	X
	
	o
	o
	o

	MacLennan et al. (2017). [66]
	
	
	
	
	X
	
	
	
	
	
	
	

	Ong et al. (2017). [67]
	
	
	
	
	
	
	
	
	
	
	o
	o

	van der Poel et al. (2017). [68]
	
	
	
	
	
	
	X
	X
	o
	o
	o
	o

	Dohner et al. (2017). [69]
	
	
	
	
	
	
	x
	x
	o
	o
	o
	o



Appendix 2: Cancer types covered by 49 COS reviewed  
	Disease name 
	n

	Prostate cancer
	9

	Cancer of the colon and/or rectum
	5

	Cancer
	5

	Ovarian cancer
	3

	Non-small-cell lung cancer
	2

	Acute Myeloid Leukaemia
	2

	Chemotherapy induced nausea and vomiting 
	2

	Hodgkin’s and non-Hodgkin’s lymphomas
	2

	Cancer: solid tumors
	1

	Myeloma 
	1

	Multiple myeloma
	1

	Bone metastases 
	1

	Hepatocellular Carcinoma
	1

	Human papillomavirus (Cervical cancer)
	1

	Locally advanced laryngeal and hypopharyngeal cancer.
	1

	Neuroendocrine tumors (NETs)
	1

	Oral mucositis (OM) as a complication of  chemotherapy and radiotherapy
	1

	Systemic immunoglobulin light-chain amyloidosis (AL)
	1

	Pharyngeal cancers
	1

	Head and neck cancer
	1

	Head, neck and CNS tumors
	1

	Fever and neutropenia (FN) as a complication of the treatment of childhood cancers
	1

	Pancreatic cancer 
	1

	Non–muscle-invasive bladder cancer
	1

	Esophageal cancer
	1

	Breast cancer 
	1

	Breast cancer related lymphedema 
	1

	TOTAL 
	49







