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Abstract
Background: Prostate cancer is a global health problem. ForMany treatments exist for localised prostate cancer, many treatments exist but which is best is although it is unclear which offers the optimal therapeutic ratio. This is mainly confounded by due to inconsistencies in the t selection, definition, measurement and reporting of outcomes in clinical trials. 
Objective: To develop a core outcome set (COS) applicable across all interventions for effectiveness trials of all interventions in localised prostate cancer effectiveness trials. 
Design, setting and participants: A list of 79 outcomes was generated from a systematic review of localised prostate cancer effectiveness studies and semi-structured interviews with 15 prostate cancer patients. A two-stage consensus process involving 118 patients and 56  international healthcare professionals (HCPs) (cancer specialist nurses, urological surgeons and oncologists) from the UK, Europe and USA, was undertaken, consisting of a three-round Delphi survey followed by a consensus panel meeting with of 13 HCPs and 8 patients. 
Results and Limitations: The final COS included 19 outcomes. 12 Twelve apply to all interventions: death from prostate cancer, death from any cause, local disease recurrence, distant disease recurrence/metastases, disease progression, need for salvage therapy, overall quality of life, stress urinary incontinence, urinary function,  bowel function, faecal incontinence, sexual function.; and 7Seven are were intervention-specific: perioperative deaths (surgery), positive surgical margin (surgery), thromboembolic disease (surgery), bothersome or symptomatic urethral or anastomotic stricture (surgery), need for curative treatment (active surveillance), treatment failure (ablative therapy), and side effects of hormonal therapy (hormone therapy). Limitations were that tThe survey was restricted toincluded only UK patients only. 
Conclusions: We have established a the first COS for trials of effectiveness in localised prostate cancer, applicable across all interventions. The recommended COS represents a minimum set of outcomes which are critically important to patients and HCPs, and hence which should be measured in all localised prostate cancer effectiveness trials. 
Patient summary: Treatment decision-making in localised prostate cancer is difficult due to uncertainties around which treatments are better than others. This is often due to uncertainties about in the type of outcomes that should be measured in clinical studies. Based on consensus amongst a large panel of UK patients in the UK, and an international panel of healthcare professionals across the UK, Europe and USA, we report the first core outcome set for localised prostate cancer trials which represent the most important outcomes to patients and clinicians in making treatment decisions., and whichThese should be measured in all studies of localised prostate cancer. 
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1. Introduction 
1.1 Background
Prostate cancer is the second commonest cancer in men, [1] and second commonest cause of cancer death in men globally. [2] The majority of patients present with localised prostate cancer which is amenable to curative treatment. However, such  Ttreatments for localised prostate cancer can be are associated with potentially disabling side effects such as urinary incontinence, erectile dysfunction or bowel dysfunction. These may be permanent and cause significant impairment of quality of life. [3] There might also be differences in the effectiveness of different types of treatment [REF]. Consequently, the choice between treatments is not only driven by the therapeutic ratio with a balance between need to maximise cancer control and, but also by considerations such as the likelihood of experiencing adverse events, speed of return to routine activities and long-term impact on health-related quality of life, and speed of return to routine activities. [4, 5]	Comment by Hashim Uddin Ahmed: as a reviewer i often hate these generic introductions!
For treatment decision-making by patients and healthcare professionals, iIt is therefore critical essential that outcomes which are important to all stakeholders are measured and reported. However, many systematic reviews of effectiveness [6-11] and clinical practice guidelines [12] for the treatment of localised prostate cancer  have repeatedly acknowledged the difficulties in summarising, comparing, analysing and synthesising the evidence base due to heterogeneity in outcome selection, definitions, measurement and reporting of outcomes across different trials. In the presence of such uncertainties, clinical trials are not as useful as they could be for guiding clinical practice and decision-making by patients and HCPs.  

This problem of disparate outcomes has been recognised in other fields and the concept of a “core outcome set” (COS) for clinical trials of the mooted as a solution. [13, 14]  A core outcome setCOS is a minimum set of outcomes that should be measured and reported in effectiveness trials in a particular condition, [13] and its use can potentially reduce heterogeneity in outcome selection, measurement and reporting across trials, and facilitates evidence synthesis including meta-analyses. [15, 16]  COS for trials have been developed in other health conditions [14, 15] but not in prostate cancer. A standard set of outcomes to assess value in routine practice has been developed, [16] but this was not designed for effectiveness trials and degree of patient involvement was not specifically describedunclear. [17, 18] We report here the results of the development and establishment of athe first COS for trials of interventions for localised prostate cancer.  	Comment by Hashim Uddin Ahmed: i dont understand this sentence. ?Values?
1.2 Aims and objectives
The aim was to establish a COS for trials of interventions for localised prostate cancer (defined as clinical TNM stage ≤T2N0M0) [19] which is applicable across all standard interventions, including active surveillance, radical prostatectomy, external beam radiotherapy (EBRT), and brachytherapy (BT), and  cryotherapy, high intensity focused ultrasound (HIFU) and adjuvant hormonal therapy.  
SThe specific objectives were to: 
1. ATo achieve consensus amongst patients and healthcare professionals on what outcomes are critically important in decision-making; and
2. ETo establish a COS for use in future trials of assessing interventions of for localised prostate cancer.
2. Methods
2.1 Protocol registration and ethical approval
The underlying methodology adopted in this studyused was that recommended by the international COMET iInitiative – the international expert body dedicated to the robust development of COS. [20] The study protocol was published [21] and the study approved by the National Research Ethics Service (NRES) – North of Scotland Committee (reference 12/NS0042). A project steering committee was established to provide oversight.
2.2 Achieving consensus amongst patients and healthcare professionals on critically important outcomes 
The consensus building process was divided into two phases: (1) Delphi survey involving prostate cancer patients in the UK, and healthcare professionals (HCPs) involved in the management of localised prostate cancer across the UK, Europe and the USA; and (2) formal consensus group meeting involving patients and HCPs. 
2.2.1 Delphi survey
A systematic review of the literature was initially performed to ascertain the full range of outcomes that had previously been reported in trials of interventions for localised prostate cancer [REF]. The methods and findings from the review have been published elsewhere (ref). In addition semi-structured interviews were conducted with a purposive sample of patients to identify any further potentially relevant outcomes (ref).  All identified outcomes where entered into a bespoke online Delphi tool, written in C# using WebForms and a MySQL backend. The full list of outcomes included in the questionnaire (and their definitions) is shown in Appendix 1. Survey participants rated each of the items’ importance for decision-making.
Patients from the UK and HCPs from across the UK, Europe and the USA were invited to participate in the survey. Patients and HCPs were chosen because they are important stakeholders in the management of localised prostate cancer. Patients were eligible if they had been treated or managed for localised prostate cancer and were identified through the UK-based UCAN charity’s prospective patient database [22] and through prostate cancer support groups registered in the UK and listed on the National Federation of Prostate Cancer Support Groups’ website. [24] HCPs were identified through the following membership directories and websites: UK British Association of Urological Surgeons (BAUS), UK British Association of Urological Nurses (BAUN), European Society for Medical Oncology (ESMO), American Society of Clinical Oncology (ASCO), European Association of Urology Guidelines Office, and the Cochrane Urology group. Purposive sampling was undertaken, covering different treatments, age and time since treatment for patients, and type of HCP (urologist, oncologist, or cancer nurse specialist) and area of expertise (robotic or laparoscopic radical prostatectomy, ablative therapy, external beam radiotherapy, brachytherapy, and active surveillance).  153 patients and 110 HCPs were invited, with an anticipated completion rate of 50%. Informed consent was presumed if participants registered to take part in the online survey.	Comment by Williamson, Paula: I don’t think is enough of an explanation of the rationale. For example, why only patients from the UK (presumably feasibility and resource issues)? Why HCPs from UK, Europe and USA but nowhere else?
The questionnaires and participant information sheets were assessed for face validity in a focus group with 6 patients and 5 HCPs. Three iterative rounds were planned, and after round one, participants were reminded of their own scores and provided with feedback from within their own groups and/or from the other groups. It was hypothesised that the type of feedback may influence scoring. [21] Therefore the type of feedback was randomly assigned to explore this and these results will be reported separately. Participants had the opportunity to revise their score, or add further items into the survey for incorporation in the following round. No items were dropped between rounds. Participants were asked to score the importance of each outcome listed on a 9-point scale adapted from GRADE [23] (i.e. 1-3 = not important; 4-6 = important; 7-9 = critical; together with an ‘unable to score’ option).	Comment by Luke Vale: Interesting but not essential – delete to save words?	Comment by Hashim Uddin Ahmed: agree, delete  as reviewers will insst on seeing details
Descriptive statistics were used to summarise the results of each round, including the percentage of participants scoring each of 1-9 for the outcome. After the final round, items scored as critical (i.e. 7-9) by ≥70% of respondents AND not important (i.e. 1-3) by <15% of respondents were eligible for inclusion in a preliminary core outcome set (i.e. ‘consensus in’ outcomes). Conversely, items scored as not important (i.e. 1-3) by ≥70% of respondents and critical (7-9) by <15% of respondents were excluded from further analysis (i.e. ‘consensus out’ outcomes). All other outcomes were classified as ‘equivocal’. All outcomes were available for discussion and voted on at the consensus group meeting. 	Comment by Williamson, Paula: This does not mention that these results were considered for each stakeholder group separately? Needs a bit of re-wording.
2.2.2 Consensus group meeting
A one-day consensus group meeting was held to review the preliminary COS derived from the Delphi survey, and to discuss, deliberate and vote in order to establish the final COS. Patients and HCPs were purposively sampled from those completing all rounds of the Delphi survey to ensure representation of patients receiving the range of treatment types, and urologists, oncologists and cancer nurse specialists. Non-voting observers, a patient and public involvement coordinator (PPI), and non-clinical members of the project steering group also attended. The meeting was chaired by a member of the Steering Group [PRW].}
Voting was undertaken anonymously using personalised electronic handsets. [24] All items were individually presented, reviewed, discussed and voted upon regarding their importance for decision-making. Participants were asked “Is this outcome important enough to be included in the COS?” and asked to score the outcomes on the same 1-9 scale as the Delphi survey.  Items scored as critical (i.e. 7-9) by ≥70% and not important (i.e. 1-3) by <15% of voting members were eligible for inclusion in the final COS. The results for an outcome were conveyed to participants immediately after voting, and the final COS was shown to all participants at the end of the meeting. 
3. Results
An overview of the COS development process and summary of results can be seen in Figure 1. 
3.1 Consensus amongst patients and healthcare professionals on critically important outcomes
3.1.1 Delphi survey 
The systematic review and patient interviews generated 79 discrete outcomes which were incorporated into an online questionnaire (Appendix 1). A total of 152 participants completed all 3 rounds of the survey. Of these, 47 (31%) were HCPs and 105 (69%) were patients. The completion rate (i.e. proportion who completed all 3 rounds of the survey out of those invited) was 43% for HCPs and 69% for patients.  The overall attrition rate (i.e. drop outs between rounds 1 and 3) was 13%. We investigated whether attrition may have introduced bias by comparing the mean (SD) round 1 scores for those completing round 1 and round 2 (5.9 (1.3)) with those who dropped out after round 1 (5.8 (1.5)). We then repeated this for mean (SD) round 2 scores for those completing round 2 and 3 (6 (1.2)), compared with those who dropped out after round 2 (5.7 (0.7). Those dropping out between rounds did not appear to hold differentrepresent extreme views, suggesting that there was no attrition bias.  	Comment by Luke Vale: I think a bit of explanation about what the approach adopted aimed to do

Tables 1a and 1b summarises the treatment/expertise characteristics of the patients and HCPs who completed all 3 rounds of the survey. In addition, the detailed characteristics of HCPs completing all 3 rounds are included in Appendix 2. Five additional outcomes were proposed by participants in round 1 (impact on relationship with partner, bladder pain, urinary tract infection, induction of new cancers, and side effects of hormonal therapy), and these were incorporated into subsequent rounds. Table 2 summarises the results from Delphi survey round three, showing how each outcome was finally scored by patients and HCPs with the results expressed as proportions for each category of ‘not important’, ‘important’, and ‘critical’, for the entire study cohort. The outcomes which fulfilled the criteria for ‘consensus in’, and ‘equivocal’ outcomes are indicated. No outcomes met the criteria for ‘consensus out’. 	Comment by Williamson, Paula: Can you tell if these were suggested by patients or HCPs?
3.1.2 Consensus group meeting 
The consensus group meeting was held at the University of Aberdeen, Scotland on the 22nd February 2016. A total of 27 participants attended, in which 21 were voting members members attended (8 patients, 13 HCPs). The list of participants along with their expertise is given in Table 3. The complete results of the Delphi survey were presented and discussed. 

Following discussion, four outcomes (urinary function, bowel function, sexual function and overall quality of life) were created by grouping together related outcomes. This was done because the participants’ noted that the votes may have been split across various aspects of the broader outcome thereby diluting the importance of constituent parts. For example, urge incontinence, weak urinary stream, nocturia, haematuria, dysuria, frequency, urgency, need for a catheter, and other catheter related problems were subsequently re-categorised as a broader outcome ‘urinary function’ and this was voted on instead. The original votes for urinary function, bowel function, sexual function and overall quality of life outcomes before re-categorisation can be viewed in Appendix 1.  

Death from causes other than prostate cancer was originally voted ‘in’, but after discussion it was felt to be structurally related to adequately covered by ‘death from any cause’ and ‘death from prostate cancer’ and therefore voted out. ‘Induction of new cancers’ was originally voted ‘in’ but after discussion it was felt to be too rare and late occurring an outcome to be feasibly collected in a trial setting and therefore voted out. 

The results of the voting for each outcome voted on are summarised in Appendix 3. The final core outcome set is summarised in Table 4, along with the interventions each core outcome is relevant to. The final COS contains 19 outcomes, with 12 universal outcomes (i.e. relevant across all interventions) and 7 intervention-specific ones (4 for surgery, and one each for active surveillance, cryotherapy/HIFU/ablative therapy, and hormonal therapy). 
Discussion
This study, whichOur study adopted internationally robust methods for to generate the generation of a core outcome sets has produced the first COS relevant to all possible trials of interventions for in localised prostate cancer.  
4.1 Principal findings	Comment by Hashim Uddin Ahmed: get rid of this heading for Eur Urol
From the consensus process, the our study identified 19 core outcomes (12 universal and 7 intervention-specific), covering all the  domains of cancer/survival, urinary function, bowel function, sexual function, quality of life, and adverse events. Many of the core outcomes were from the cancer/survival domain, and this suggests that patients and clinicians prioritise oncological outcomes. 	Comment by Hashim Uddin Ahmed: cancer control and survival?	Comment by Hashim Uddin Ahmed: not sure you shoiuld throw this in suddenly!

4.2 How do the findings compare with other related works?
There have been two recent reports on developing standardised outcomes in the field of localised prostate cancer. Martin et al. (2015) defined a set of health outcomes for localised prostate cancer management, to be measured in routine clinical practice with the purpose of determining the value of health care interventions. [16] Whilst it is encouraging that there is broad overlap between Martin et al’s outcomes recommended for clinical practice and our COS for effectiveness trials, it is important to acknowledge the methodological differences. Namely, the methods outlined in our COS are transparent, robust and give equal importance to the patients’ opinions. [18, 25] Martin et al recommend measurement tools for the various outcomes, which is our next step. However, we maintain that this process needs to be more transparent and comprehensive with regards to the assessment of measurement validity[26] and stakeholder consensus[27]. Ultimately, it is desirable for routine clinical data and data from trials to be commensurable, particularly in situations where routine data (such as rare events) might be more reliably captured in long-term institutional databases as opposed to the trial setting. 	Comment by Hashim Uddin Ahmed: so you are not the first? Be careful of cliaming to be first. i have deleted referecnes to this anyway, even if technically correct, as some reviewwrrs get wound up especially if they feel they were the 'first'	Comment by Williamson, Paula: This could be queried in terms of meaning. Patients’ opinions were available separately in the Delphi. But the voters at meeting did not include 50% patients. Re-word a bit?	Comment by Luke Vale: Given it is there outcomes – is equal importance enough?  Given the strength of PPI in grant awarding bodies I suspect not	Comment by Hashim Uddin Ahmed: quite a weak sentence. not sure what you mean	Comment by Williamson, Paula: Not sure what this means?	Comment by Hashim Uddin Ahmed: dont really understand what you mean by this, but may be I dont know what commensurable means in this setting!
In another study, van den Bos et al. [28] reported on a consensus statement regarding the design of future trials of focal ablative therapy for a sub-set of patients with localised prostate cancer. Their recommended primary outcome measure (negative biopsy at 12 months after treatment) is encompassed within our outcome of treatment failure for ablative therapy in our COS. There are important differences between thise study and our COS study. First,; our COS study had a broader scope encompassing all current treatments for localised prostate cancer rather than a single type of intervention for a subset of patients with certain disease characteristics. Second, we had, a greater number of participants in the survey and consensus group meeting. Finally, we, and involved patients throughout the consensus process.

4.3 Strengths and limitations
This study is the largest of its kind, involving a large sample of patients from the UK and HCPs from the UK, Europe and USA, producing the first COS specifically developed for localised prostate cancer intervention trials using rigorous, protocol-driven, transparent and reproducible methods. The findings are applicable to most countries with healthcare settings similar to the UK, USA and Western Europe. Our project used a mixed-methods approach using methods which were developed a priori. [21] A comprehensive and robust literature review to explore, define and characterise the nature of heterogeneity of outcome selection, definition and measurement was performed prior to a consensus-based process involving a Delphi survey and a consensus group meeting. The study involved a large, purposively -sampled group of participants which included men with localised prostate cancer, and a diverse group of healthcare professionals from the UK, Europe and the USA.  The Delphi survey included three iterative rounds, whereby participants could propose additional outcomes, and feedback on others’ opinions was provided to allow participants to reflect, and to revise or maintain their responses as required, in addition to proposing any additional outcomes. Accordingly, we believe the findings are robust, reproducible and have good external validity. 	Comment by Hashim Uddin Ahmed: how can you say this just by including some people from the US and Europe? Equally, I am not sure you need to say this.	Comment by Hashim Uddin Ahmed: not sure any of tbhis is needed. it is very repetitive.
We assumed that most potentially important outcomes were likely to be reported in studies representing the highest levels of evidence only, based on the hierarchy of evidence, [29] on the basis that such studies are more likely to guide or change practice, and more likely to measure outcomes using validated tools. Although this may be considered a strength, it can also be regarded as a limitation because some potentially important outcomes may have been missed from our review. However, this risk is minimised by supplementing the long list of potentially important outcomes with additional outcomes identified from the semi-structured patient interviews, and from the Delphi survey where additional outcomes could be added.  Including only patients from the UK in the survey and consensus group meeting is a potential limitation.  	Comment by Hashim Uddin Ahmed: First time I have heard this, I think. What is it alludig to? can you explain further in the methods and results section. odd mentioning it now.	Comment by Williamson, Paula: Why? Need to expand this statement.	Comment by Hashim Uddin Ahmed: hence why you have to be careful about saying it applies to the US and Europe
 
4.4 Implications for clinical practice and research
Clinical trials provide essential data on whether treatments work, how they compare to each other and whether they are cost-effective. Such information is important in facilitating treatment decision-making by patients, clinicians and health policymakers. The problems and issues arising from inconsistency and heterogeneity of outcome selection, definition, measurement and reporting in primary and secondary studies of localised prostate cancer are well documented. [6, 7, 9, 30, 31] Prospective trials of interventions for localised prostate cancer, including surgery, minimally invasive ablative therapy, external beam radiotherapy, brachytherapy and active surveillance, should consider adopting the COS, which is a minimum set of outcomes. Additional outcomes beyond the COS proposed (e.g. economic outcomes, related to use of health services, or specific surgical outcomes such as blood loss or anastomotic leak) might out with the COS need to be measured to address questions beyond relative effectiveness as these outcomes may be determinants of the cost and effectiveness components of a cost-effectiveness analysis.[32] There is also a valid argument for adopting the COS in clinical practice, since it reflects outcomes of greatest importance to patients and HCPs in making healthcare decisions. There is evidence that COS for trials align very closely with those required for informed consent ; [33] consequently, our COS could also be used to inform the patient counselling and consenting processes. Similarly, clinicians may wish to collect COS data for clinical governance purposes. 
The ProtecT study, [34] which is the largest phase 3 randomised controlled trial ever conducted in localised prostate cancer comparing active monitoring, radical prostatectomy and radiotherapy, is due to report its median 10-year follow-up results. [35] The study measured all19 out of 19 applicable outcomes in the core outcome set, although they were measured as a combination of primary and secondary outcomes.  The high correlation between our COS and the outcomes measured in ProtecT is probably a reflection of the judicious selection of outcomes in both studies, based on a broad consultation process involving important stakeholders, namely patients and healthcare professionals, and preceded by a comprehensive systematic review to inform the outcome selection process. It also implies that the COS proposed in this study is feasible and can be reliably measured in practice. Nevertheless, unlike in ProtecT, the core outcomes identified from our study were prioritised above all others by patients and healthcare professionals, and hence future trials should be designed accordingly.  	Comment by Luke Vale: Perhaps another way of thinking about this is how many extra outcomes did they measure – arguably if they included extra outcomes then they ?needlessly? increase the burden on participant and trial staff	Comment by Hashim Uddin Ahmed: i would delete this entire paragraph. It doesnt make sense for your entire paper's rationale as you started the paper saying how badly it was done and now claim that a study conceived 20 years ago got it right!!!	Comment by Williamson, Paula: This suggests ProtecT did everything we did, in which case they arguably developed a COS using rigorous methods. What did they do to determine outcomes to be measured?
Future work should focus on how these core outcomesthe COS we propose should be defined and measured in practice, incorporating elements such as standardising outcome definitions and thresholds, identifying the most appropriate measurement instruments, and time points for outcome assessment. We plan to address this in the next phase of our project, based on a strategy of appraising existing outcome measurement tools using objective criteria, such as those outlined in the OMERACT filter [32] or recommended by COSMIN. [30] [26]

4. Conclusions
[bookmark: _GoBack]In conclusion, this paperOur study reports on the robust development of the firsta comprehensive core outcome set for use in trials of assessing interventions for localised prostate cancer. The final core outcome set includesd 19 core outcomes, which includedwith 12 universal and 7 intervention-specific outcomes.  The routine adoption of this COS in all future trials of interventions for LPC localised prostate cancer should ensure that outcomes of core importance to patients and healthcare professionals, will be collected.  Routine use of this COS will also immediately and thus facilitate direct comparisons across treatments and different studies to allow allowing informed treatment choices for patients, health care professionals and service providers. 
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