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Development of an international core domain set for medium, large and giant congenital melanocytic nevi as a first step towards a core outcome set for clinical practice and research
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INTRODUCTION

Background and objectives

Congenital melanocytic nevi (CMN) are pigmented birthmarks that can cover large areas of the body (1)[START_REF] Kadonaga | Neurocutaneous melanosis: definition and review of the literature[END_REF][START_REF] Marghoob | Large congenital melanocytic nevi, risk of cutaneous melanoma, and prophylactic surgery[END_REF]. CMN are present at birth or become visible within the first year of life (so-called "tardive" CMN). An estimated 1% of infants worldwide are born with small CMN. Large and giant CMN are much rarer, with an estimated incidence of 0.005% and 0.0002%, respectively [START_REF] Hamm | Skin tumors in childhood[END_REF]. CMN are described in size as well as other parameters by the classification system of Krengel et al (5). Medium (> 1.5 cm projected adult size [PAS] CMN on the face, and ≥10cm PAS for the rest of the body), large (> 20 cm PAS) and giant (>40 cm PAS) CMN may be associated with a psychosocial burden for patients and their families due to their unusual appearance and the extra medical care CMN may require [START_REF] Koot | Psychosocial sequelae in 29 children with giant congenital melanocytic naevi[END_REF]. Large and giant CMN or multiple CMN, are also associated with increased risk of malignant melanoma, soft-tissue tumors or neurologically symptomatic neurocutaneous melanocytosis (1)[START_REF] Kadonaga | Neurocutaneous melanosis: definition and review of the literature[END_REF][START_REF] Marghoob | Large congenital melanocytic nevi, risk of cutaneous melanoma, and prophylactic surgery[END_REF](7)[START_REF] Krengel | Melanoma risk in congenital melanocytic naevi: a systematic review[END_REF][START_REF] Watt | Risk of melanoma arising in large congenital melanocytic nevi: a systematic review[END_REF][START_REF] Bittencourt | Large congenital melanocytic nevi and the risk for development of malignant melanoma and neurocutaneous melanocytosis[END_REF]. Adequate treatment and monitoring of CMN are therefore crucial. Different interventional treatments for CMN such as laser, curettage and excision are available, but conservative treatment such as watchful surveillance is also possible [START_REF] Marghoob | Large congenital melanocytic nevi, risk of cutaneous melanoma, and prophylactic surgery[END_REF][START_REF] Pasmans | Multidisiplinaire Richtlijn Congenitale Melanocytaire Naevi[END_REF][START_REF] Ibrahimi | Congenital melanocytic nevi: where are we now? Part II. Treatment options and approach to treatment[END_REF][START_REF] Krengel | Current management approaches for congenital melanocytic nevi[END_REF]. Patients with CMN may undergo several surgical interventions, sometimes dozens, which do not always yield satisfactory cosmetic and functional results. It is also not established that such treatment reduces the risk of melanoma [START_REF] Marghoob | Large congenital melanocytic nevi, risk of cutaneous melanoma, and prophylactic surgery[END_REF][START_REF] Ibrahimi | Congenital melanocytic nevi: where are we now? Part II. Treatment options and approach to treatment[END_REF][START_REF] Price | Congenital melanocytic nevi-when to worry and how to treat: Facts and controversies[END_REF].

Scientific evidence for the best treatment policies for different kinds of CMN is unfortunately still lacking [START_REF] Kinsler | Congenital Melanocytic Naevi[END_REF]. Multiple case-series articles describe the impact of having CMN, including the effects of treatment, on the lives of patients and their families. However, wide heterogeneity of outcomes reported in these articles makes it difficult to combine, compare or contrast the results [START_REF] Fledderus | Outcomes and measurement instruments used in Congenital Melanocytic Naevi research: A systematic review[END_REF]. Furthermore, outcomes important for patients and patient-reported outcomes are often missing [START_REF] Fledderus | Outcomes and measurement instruments used in Congenital Melanocytic Naevi research: A systematic review[END_REF]. Development of a 'core outcome set' (COS), i.e. the minimum set of outcomes that should be measured and reported in all care settings and clinical trials for a specific health condition, is a potential solution to reduce heterogeneity in outcome selection, measurement, and reporting in future CMN care and research. This may facilitate evidence synthesis for conservative and interventional treatment recommendations [START_REF] Williamson | Developing core outcome sets for clinical trials: issues to consider[END_REF].

Scope

The Outcomes for Congenital Melanocytic Nevi (OCOMEN) project aims to develop a COS for care and research of CMN. A COS consists of 'what' (domains and outcomes) and 'how' to measure (outcome measurement instruments) [START_REF] Kirkham | Core Outcome Set-STAndards for Development: The COS-STAD recommendations[END_REF]. This article focuses on the development of the core domains sets (CDS) (the 'what to measure').

We aimed to reach consensus on a CDS for care and a separate CDS for research settings. We distinguished the CDS for the care setting, i.e. to be used in every consultation with physicians, as these may or may not be similar to the CDS for the research setting, i.e. to be reported in every research of CMN. We also aimed to initiate the selection of the specific outcomes for each of the domains in the CDS. Fine-tuning the outcomes will be done in a separate project. Such exercises, i.e. fine-tuning the outcomes during the process of reaching consensus on the instruments, have been followed before in other studies [START_REF] Chalmers | Report from the third international consensus meeting to harmonise core outcome measures for atopic eczema/dermatitis clinical trials (HOME)[END_REF][START_REF] Horbach | Development of an international core outcome set for peripheral vascular malformations: the OVAMA project[END_REF][START_REF] Schmitt | Core outcome domains for controlled trials and clinical recordkeeping in eczema: international multiperspective Delphi consensus process[END_REF].

We defined a "domain" as an aspect of disease that should be measured, such as cognitive functioning [START_REF]Outcome classification taxonomy with examples table[END_REF], whereas an "outcome" describes a concept or construct which is a part of a domain, such as learning difficulties or memory lapse for the domain "cognitive functioning" [START_REF] Prinsen | Core Outcome Measures in Effectiveness Trials (COMET) initiative: protocol for an international Delphi study to achieve consensus on how to select outcome measurement instruments for outcomes included in a 'core outcome set[END_REF]. Specific objectives were:

1. to identify domains and outcomes that a) have been reported in the literature through a systematic review b) are considered important by patient representatives, i.e. patients or the parents of minor patients in focus group discussions 2. to compare the domains and outcomes considered critically important by professionals with those of the patient representatives 3. to reach consensus on a CDS of the COS for future use in care and research of CMN, 4. to initiate the selection of the specific outcomes for each domain in the CDS.

We focused on patients with medium, large and giant sizes of CMN as defined by a recent consensus classification study (5), of any age, without, during, or after treatments.

METHODS

Our approach was described in a protocol [START_REF] Oei | Protocol for the development of core set of domains of the core outcome set for patients with congenital melanocytic naevi (OCOMEN project)[END_REF]. In brief, we followed the guidelines of the Core Outcome Measures in Effectiveness Trials (COMET) initiative [START_REF] Williamson | The COMET Handbook: version 1.0. Trials[END_REF][START_REF] Dodd | A taxonomy has been developed for outcomes in medical research to help improve knowledge discovery[END_REF][START_REF] Kirkham | Core Outcome Set-STAndards for Development: The COS-STAD recommendations[END_REF], and the Cochrane Skin-Core Outcomes Set Initiative (CS-COUSIN) [START_REF] Schmitt | Report from the kick-off meeting of the Cochrane Skin Group Core Outcome Set Initiative (CSG-COUSIN)[END_REF]. Results reporting followed the Core Outcome Set-STAndards for Reporting (COS-STAR) [START_REF] Kirkham | Core Outcome Set-STAndards for Reporting: The COS-STAR Statement[END_REF].

Protocol registration and ethical approval

This study has been registered on the COMET website (http://www.cometinitiative.org/studies/details/1124) and the CS-COUSIN website (http://cs-cousin.org/cosproject-groups/). Ethical approval was obtained from the Ethical Review Board at the Erasmus MC Rotterdam and from the Ethical Board at the Amsterdam UMC. Prior to their participation, consent was obtained from each of the participants.

Stakeholders recruitment

We included two English-speaking stakeholder groups from 27 countries: one of patient representatives and one of professionals. We reached out to patient representatives through patient advocacy groups, hospital registries in the Netherlands, publicity through Naevus International (https://www.naevusinternational.com/2018/09/26/the-outcome-measures-forcongenital-melanocytic-naevi-ocomen-project/) and at its meetings in 2017 and 2018, word-ofmouth and social media. We involved professionals from various backgrounds (dermatologists, plastic surgeons, pediatricians, psychologists, pathologists, and basic researchers). Invitations were sent to all patient representatives and professionals who had earlier expressed interest in participation. Detailed recruitment is described in the protocol [START_REF] Oei | Protocol for the development of core set of domains of the core outcome set for patients with congenital melanocytic naevi (OCOMEN project)[END_REF].

In the development of the CDS, we were supported by a study advisory group. This group consisted of experts in COS development and in the field of CMN, including a patient representative, researchers, dermatologists and a plastic surgeon. The study advisory group provided input considering protocol development, stakeholder recruitment, design of the e-Delphi, and the consensus meeting.

Identifying an initial list of outcomes

Our methods in identifying the initial list of outcomes have been described in the protocol [START_REF] Oei | Protocol for the development of core set of domains of the core outcome set for patients with congenital melanocytic naevi (OCOMEN project)[END_REF]. Briefly, we listed the outcomes from systematic review, focus group discussions and guidelines (Figure 1). We looked at a list of outcomes in the taxonomy published by the COMET initiative website [START_REF]Outcome classification taxonomy with examples table[END_REF][START_REF] Dodd | A taxonomy has been developed for outcomes in medical research to help improve knowledge discovery[END_REF] to ensure that we did not miss any relevant outcomes that were not reported by the review or focus groups. Several domains of the COMET taxonomy that were generally irrelevant for our aim, such as cardiac, ear and labyrinth, or hepatobiliary outcomes, were excluded. Since CMN is a specific skin malformation, and the COMET taxonomy provides a high-level classification covering various diseases, we also consulted the WHO International Classification of Functioning, Disability and Health (ICF) for a more detailed classification of skin anatomy and functions [START_REF] Organization | WHO International Classification of Functioning, Disability and Health (ICF)[END_REF].

An overview of the selection of domains and outcomes is summarized in Figure 1.

Consensus process: e-Delphi

Delphi surveys are a well-recognized and increasingly used consensus method for COS development [START_REF] Sinha | Using the Delphi Technique to Determine Which Outcomes to Measure in Clinical Trials: Recommendations for the Future Based on a Systematic Review of Existing Studies[END_REF][START_REF] Williams | The Delphi technique: a methodological discussion[END_REF][START_REF] Hasson | Research guidelines for the Delphi survey technique[END_REF]. We conducted three rounds of e-Delphi, using the Lime Survey platform. Participants were given three weeks to complete a survey. Reminders were sent frequently after the first week. The ratings from the two stakeholder groups (patient representatives and professionals) were evaluated separately. During the first two rounds, we also recorded characteristics of the patient CMN associated with the representatives, including size, color, location, and treatment history. For the professional group, we recorded the type of profession and years of experience.

In the first round, participants from the two groups were asked to rate the importance of domains for clinical care and for the research setting separately. During the first two rounds, participants could suggest additional domains. The results of the previous round were fed back to the participants. In the second round, participants could alter their votes. In the third round, participants were only asked to vote again for those domains for which no consensus had been reached. Moreover, in the third round, participants were asked to also rate the list of outcomes as proposed for each domain.

The consensus definitions for the domains and outcomes are specified in the protocol. Briefly, domains were rated on 9-point Likert scales, where 1 signifies no importance and 9 very important. Domains scored 7, 8, or 9 by at least 70% of one of the stakeholder groups were considered to be 'important domains' for that stakeholder group and domains that were scored 1, 2 or 3 by at least 70% of one stakeholder group were considered 'unimportant domains'. Domains that were considered 'important domains' by both stakeholder groups, were considered to have met the consensus definition and were eligible for provisional inclusion in a CDS and named 'provisional consensus domains'. Domains that were considered 'unimportant domains' by both stakeholder groups, were dropped.

For the outcomes that describe the domains, those that were selected by at least 70% of participants of the third round of the e-Delphi were considered to be 'important outcomes' and eligible for a vote for inclusion in the CDS during the consensus meeting.

Consensus process: consensus meeting

An online consensus meeting involving the study advisory group and representatives of e-Delphi completers was planned to review and discuss the 'provisional consensus domains' from the e-Delphi surveys. Patient representatives and professionals were intentionally sampled in equal proportion from the e-Delphi completers to ensure representation of patient representatives with various geographical backgrounds as well as types of profession (dermatologists, surgeons, pathologists, researchers). This intentional sampling deviated from the protocol.

During the meeting, participants discussed and voted on the domains for which the abovementioned consensus definition was reached, and on domains that were considered important by at least a stakeholder group during the e-Delphi process, for inclusion in the CDS, separately for care and for research settings. The importance of domains was voted on during the online consensus meeting. Participants filled out the voting form for each domain, and the forms were sent to the organizer directly. The responses were calculated immediately and fed back to the participants. After a break of 15 minutes, we used this vote result to deliberate and narrow down the top 5 domains through another direct voting session by email. Several studies recommended to be very selective about the number of consensual domains to be included in the CDS, to promote feasibility and future uptake [START_REF] Dodd | A taxonomy has been developed for outcomes in medical research to help improve knowledge discovery[END_REF][START_REF] Schmitt | The Harmonizing Outcome Measures for Eczema (HOME) Roadmap: A Methodological Framework to Develop Core Sets of Outcome Measurements in Dermatology[END_REF]. The average (median) number of domains reported in COS studies was five [START_REF] Dodd | A taxonomy has been developed for outcomes in medical research to help improve knowledge discovery[END_REF]. Therefore, participants were asked to also select their top five from the list of 'provisional consensus domains' for the CDS. Moreover, participants had the opportunity to discuss the classifications of domains and could make suggestions to lump or split the domains.

Besides the rating of domains, participants were asked to vote on those shortlisted outcomes considered 'important' during the last e-Delphi round for inclusion in the CDS. Outcomes that received favorable votes from at least 70% of meeting participants were included in the CDS. For practical reasons, the outcome voting was done by e-mail.

Statistical analyses

Descriptive statistics were used to summarize the results of each round, including the percentage of stakeholder groups who had given a high score (7, 8, or 9) per domain. The analysis was done in R, version 3.5.1.

RESULTS

Identifying an initial list of outcomes

An initial list of 123 outcomes reported in the literature of CMN was found in a systematic review [START_REF] Fledderus | Outcomes and measurement instruments used in Congenital Melanocytic Naevi research: A systematic review[END_REF]. Through seven focus group discussions (five in the Netherlands and two international), we identified 38 additional outcomes that are important for patient representatives [START_REF] Oei | Protocol for the development of core set of domains of the core outcome set for patients with congenital melanocytic naevi (OCOMEN project)[END_REF]. From the COMET and the ICF we obtained additional 20 outcomes. After removal of redundancies (2 outcomes), we grouped the 179 outcomes into domains by following the COMET taxonomy [START_REF]Outcome classification taxonomy with examples table[END_REF][START_REF] Dodd | A taxonomy has been developed for outcomes in medical research to help improve knowledge discovery[END_REF]. The selected domains [START_REF] Organization | WHO International Classification of Functioning, Disability and Health (ICF)[END_REF] and outcomes (179) were fed into the e-Delphi study (Appendix 1-List of domains and outcomes for the e-Delphi).

Delphi survey

In total, we identified 138 professionals and 134 patient representatives. Among those, 186 confirmed their interest in participation by mail and thus, received the invitation link to access the first survey. The response rate and the characteristics of participants are presented in Table 1. In each round, around 70% of participants completed the e-Delphi. The median age of participants is 43 years old (parents of young patients filled out the e-Delphi on behalf of their children) and around 70% of the participants are female. There was equal representation of patient representatives and professionals. The geographical spread of the participants from 27 countries on six continents has been described elsewhere [START_REF] Oei | Protocol for the development of core set of domains of the core outcome set for patients with congenital melanocytic naevi (OCOMEN project)[END_REF].

During the first round three domains (itch, sweating, overheating) were suggested to be added by participants but were not rated as sufficiently important in the subsequent rounds.

To give an overview of the rating of all domains, Figure 2 summarizes the rating of the complete list of domains during the second round of the e-Delphi. The rating during this second round showed that the preferences of patient representatives and of professionals on important domains for care were rather similar to that for the research setting, with a few exceptions such as family function or pain. After the second round, seven 'provisional consensus domains' were eligible for inclusion in the CDS. Table 2 summarizes the rating of 'important domains', i.e., domains that had ever scored 7, 8, or 9 by at least 70% of a stakeholder group, for a particular setting (care or research), during the three rounds of e-Delphi. No domains were voted to be 'unimportant' during the three rounds of e-Delphi. It appeared that the preferences of patient representatives and professionals for the 'important' domains were consistent throughout the e-Delphi rounds. Despite the few changes in preference of domains such as cognitive functions, social function and psychiatric outcomes, most stakeholders agreed on the importance of the selected domains.

After the third round, there were 15 'provisional consensus domains' eligible for inclusion in the CDS for the care and 9 for the research setting (Table 3), with quite some overlap. In total, there were 16 unique provisional consensus domains. For those 16 unique domains, 45 outcomes were selected by at least 70% of stakeholder groups. A summary of results of the first, second, and third e-Delphi rounds can be found in Appendix 2, Appendix 3, and Appendix 4, respectively.

Consensus meeting

Detailed descriptions of the consensus meeting can be found in Appendix 5. Seventeen people participated in the consensus meeting, including seven patient representatives and seven professionals, and three (no vote) project members. Fourteen participants reviewed and voted on the 'provisional consensus domains' for inclusion in the CDS (Table 3). They also voted on the 'important domains' for which consensus had not been reached during the e-Delphi (Appendix 5-Table A2A and Table A2B); none of these 'important domains' were added to the 'provisional consensus domains'. During the discussion, re-classifications of a number of domains were suggested by either lumping or splitting domains. Since it was unanimously agreed to lump the 'social', 'family', 'emotional', and 'physical function' into a new domain called 'quality of life', this idea was immediately implemented. Other suggestions included categorization of 'death', 'neoplasms', 'nervous system', and '(histo)pathology' into the domain 'malignancy'; and 'signs/symptoms' into the domain 'adverse events'. These suggestions were not unanimously accepted and thus not included. Furthermore, the domain 'histopathology' was renamed as 'pathology' because 'pathology' does not only describe histological findings but also molecular findings. The selection of the top five domains for the CDS and the opportunity to alter the classification of domains was an additional step to promote future uptake, and had not been specified in the initial protocol [START_REF] Oei | Protocol for the development of core set of domains of the core outcome set for patients with congenital melanocytic naevi (OCOMEN project)[END_REF].

The top five domains that were considered crucial for care and for the research setting are shown schematically in Table 4 and Figure 3. The core domains of the COS for CMN comprise the categories 'quality of life', 'neoplasms', 'nervous system', and 'anatomy of skin' for both the care and research settings, and the domains 'general adverse events' or 'pathology' for clinical care or research, respectively. There was a thorough discussion on whether or not general adverse events should be included in the COS for the research setting, given it was considered crucial but did not get sufficient votes to be among the top five domains. There was a concern that if we were to make an exception here, it would be hard to draw the line for other domains that were also not included in the COS. Therefore, we decided to follow the consensus meeting protocol sent to participants prior to the meeting, in which it was stated that we would include only the top five domains for each setting.

For the domains included in the CDS, 44 outcomes describing these domains were considered to be 'important by stakeholders during the third e-Delphi round. During the consensus meeting, fourteen of the seventeen participants re-voted for these outcomes. Table 5 presents a list of 28 outcomes that were selected by at least 70% of the consensus meeting participants for inclusion in the CDS. One outcome, 'brain complications', was re-classified from the domain 'general adverse events' to the domain 'nervous system' since they may not be related to treatment.

DISCUSSION

Our project presents the first part of the COS development for medium, large and giant CMN that considers the opinions of patient representatives and uses transparent methods planned a priori. The purpose of this study was to develop an international consensus-based CDS to be applied in care of or in research about medium-to-giant CMN patients of any age, with or without treatment. We managed to include participation from six continents.

To date, there is no outcome classification specifically designed for skin conditions [START_REF] Kottner | Core outcome set in dermatology: next steps[END_REF]. Several COS studies on skin diseases set examples of outcome classification [START_REF] Horbach | Development of an international core outcome set for peripheral vascular malformations: the OVAMA project[END_REF][START_REF] Schmitt | The Harmonizing Outcome Measures for Eczema (HOME) Roadmap: A Methodological Framework to Develop Core Sets of Outcome Measurements in Dermatology[END_REF][START_REF] Kottner | Core outcome sets in dermatology: report from the second meeting of the International Cochrane Skin Group Core Outcome Set Initiative[END_REF][START_REF] Van Geel | Development and validation of a patient-reported outcome measure in vitiligo: The Self Assessment Vitiligo Extent Score (SA-VES)[END_REF]. We chose to enrich the COMET domain classification by adding the classification from the WHO ICF for skin anatomy and functions. Domains that were classified as 'Functioning' in the COMET taxonomy were grouped into 'quality of life' during our consensus meeting.

Participants frequently brought up the importance of providing vetted information about CMN throughout the focus group discussions and it was rated highly during the e-Delphi process. However, during the consensus meeting, information provision was removed from the 'provisional consensus domains' since it was not considered to be directly influenced by either conservative or interventional treatment.

The consensus meeting took place online to allow participation of people around the globe. We successfully reached consensus on many domains within a limited time of online discussion. It does, however, require great concentration to participate in an online discussion in a non-native language, time zones were not equally convenient for all, and participants did not always have a stable internet connection, which can interrupt the discussion. Nevertheless, we found that the online consensus meeting provided a complementary opportunity to the surveys to directly discuss, debate and finally agree on the important domains.

In COS development, adoption of an internationally accepted outcome domain classification is supposed to facilitate literature searches and synthesis of evidence [START_REF] Williamson | The COMET (Core Outcome Measures in Effectiveness Trials) Initiative: Its Role in Improving Cochrane Reviews[END_REF]. The COMET taxonomy [START_REF] Williamson | The COMET Handbook: version 1.0. Trials[END_REF][START_REF] Dodd | A taxonomy has been developed for outcomes in medical research to help improve knowledge discovery[END_REF] that we chose to follow is open to more detailed classification relative to clinical and methodological areas [START_REF] Dodd | A taxonomy has been developed for outcomes in medical research to help improve knowledge discovery[END_REF]. Too much detail, however, might cause confusion when one needs to formulate specifically what a domain should entail. We attempted to identify which outcomes should be considered when looking at each of the core domains through two selection processes, i.e., during the last e-Delphi and by email after the consensus meeting. Some outcomes were classified under one domain but remained related to another. Moreover, participants did not have the opportunity to vote separately for the specific outcomes they considered important. Therefore, the selected outcomes in this study were used to illustrate what a core domain could consist of. To facilitate further consensus on finding or developing the instruments to measure these outcomes and to promote future uptake, it may be necessary to reorganize or reduce the number of outcomes in each setting [START_REF] Schmitt | Cochrane reviews and dermatological trials outcome concordance: why Core Outcome Sets could make trial results more usable[END_REF]. There were some limitations of the COS development in this study. Participation from North America and Europe was over-represented in our study. In part, this might be due to the requirement to conduct the development process online and in English. The essential votes included 14 intentionally selected participants, in contrast to the random sampling stated in the protocol. We thought that equal representation of patient representatives and professionals was essential, but there were more professionals who were available to participate in the consensus meeting. Furthermore, "general adverse events" was excluded from the CDS of research and "delivery of care" from the CDS for the clinical setting after the consensus meeting. These findings may be contested by participants who had voted for these domains by e-mail but could not participate in the consensus meeting. We have sent these interim results to all participants who were involved in the second round of the e-Delphi, and none has objected to the CDS selected by the online consensus meeting participants.

In conclusion, the present study reports the development of a comprehensive CDS for use in care and in research on medium-to-giant CMN. The final CDS includes the top five domains for care and top five for research, with four in common. A set of outcomes was selected to illustrate these domains. Future research is needed to reach a consensus on the core outcomes of each domain in the CDS, to validate and/or to develop instruments, and to reach a consensus on the appropriate outcome measurement instruments. Uptake of this CDS in future clinical care of, and research about medium-to-giant CMN should facilitate comparisons across different treatment choices for both patients and professionals. 

Figure 1 -Figure 2 -

 12 Figure 1-Overview of CDS development

Figure 3 -

 3 Figure 3-Core domains of the COS for reporting clinical care of CMN and research into CMN.
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