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Executive Summary 

The purpose of this deliverable is to present all the documentation necessary for the initiation of the 

MELCAYA work package 1 clinical study ExpoMel. It contains the final version of the study protocol and 

corresponding regulatory/ethics approval by the ethical committee of the study sponsor (University of 

Tuebingen). The protocol includes an introduction in which a review on relevant literature, the 

objectives of the study, the design and study procedures are presented. Details on data collection and 

management are also discussed, as well as ethical considerations such as how incidental or secondary 

findings will be communicated or how personal data will be processed. The documents presented in 

this deliverable will be subsequently used by the other clinical sites for approval in their respective 

ethical committees.  
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1. General information 

1.1. Identification of the study 

Title: Identification of risk factors, exposomics and genetic susceptibility of melanoma in children 

and young adults (ExpoMel) 

Code or protocol identification number: NCT05773651 (https://clinicaltrials.gov/) 

Version and date: v1 (31/10/2023) 

1.2. Identification of the sponsor/principal investigator 

Name: Ines Brecht 

Institute and department: Eberhard Karls Universitaet Tuebingen (Pediatric Oncology and 

Hematology department) 

Address: Hoppe-Seyler-Straße 1, 72076 (Tübingen, Germany) 

1.3. Identification of the principal investigators from participant centers 

Researcher 1 

Name: Susana Puig Sardá 

Institute and department: Hospital Clínic de Barcelona (Dermatology department) 

Address: Carrer de Villaroel 170, 08036 (Barcelona, Spain) 

Researcher 2 

Name: Daniela Massi  

Institute and department: University of Florence (Department of Health Sciences) 

Address: Viale Pieraccini 6, 50139 (Florence, Italy)  

Researcher 3 

Name: Mario Mandalà 

Institute and department: University of Perugia (Medicine and Surgery department)  

Address: Via Gambuli, 1, 06132 (Perugia, Italy) 

Researcher 4 

https://clinicaltrials.gov/
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Name: Alexander Eggermont 

Institute and department: Prinses Maxima Centrum Voor Kinderoncologie (Clinical and 

Translational Immunotherapy department) 

Address: Heidelberglaan 25, 3584 CS (Utrecht, Netherlands) 

Researcher 5 

Name: Hildur Helgadottir 

Institute and department: Karolinska Institutet (Oncology and Pathology department) 

Address: Karolinska vägen, A2:07, 17177 (Stockholm, Sweden) 

Researcher 6 

Name: Annalisa Trama 

Institute and department: Fondazione Irccs Istituto Nazionale Dei Tumori (Pediatric Oncology 

Unit) 

Address: Giacomo Venezian 1, 20113 (Milan, Italy)  

Researcher 7 

Name: Tamara Schikowski 

Institute and department: Leibniz Research Institute for Environmental Medicine 

(Environmental epidemiology of lung, brain and skin aging group) 

Address: Auf'm Hennekamp 50, 40225 (Düsseldorf, Germany) 

2. Justification 

Melanoma in childhood and adolescence is under-studied, lacking adequate preventive, 

diagnostic, and therapeutic strategies. Only a relatively small proportion of melanomas can be 

explained by what has been referred to as “exposome”, which indicates the entirety of 

environmental exposures of a person from conception onwards [1]. In general, the exposome 

consists of three overlapping domains: external factors, including the socio-economic 

environment as well as educational level and urban-rural environment, specific external factors, 

including lifestyles and pollutant exposures and, finally, the internal factors, which include 

biological effects such as inflammation and the microbiome. The internal environment does not 
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only reflect the biological effects, but also the responses to exposures [2]. Therefore, the 

inclusion of genetics provides additional insights into the internal environment [3]. This study 

pretends to clarify the role of polygenic risk scores in children and young adults (CAYA) with a 

high risk for melanoma at an early stage. MELCAYA will combine for the first-time information 

from European reference cohorts and registries that include information on genetic 

predisposition and epidemiology, with those that provide information in exposome in order to 

draw a complete picture of preventable risk. 

3. Study hypothesis  

As previously mentioned, only a relatively small proportion of melanomas can be explained by 

environmental factors alone, such as air pollution, climate factors, UV exposure, diet and 

socioeconomic status. On the other hand, the role of melanoma susceptibility genes, which has 

already been established in adult patients, is under debate in children and adolescent 

melanoma. A subset of CAYA melanoma cases occur in a familial context [4], however, less than 

10 % have mutations in high-risk susceptibility genes. The variants in moderate melanoma risk 

genes play a more important role, such as the melanocortin-1 receptor gene (MC1R), which 

functions as a master regulator in human pigmentation [5,6]. Additional genetic polymorphisms 

were identified in adults, each associated with a small increase in melanoma risk, but which in 

combination to other factors may pose a relevant risk (polygenic risk scores) [7,8]. The question 

that arises is how to weigh the role of environmental and phenotypic risk factors and how they 

relate to genetic findings. 

4. Objectives and purpose of the study 

The primary objective of this study is the identification of environmental and genetic factors 

involved in the risk and progression of melanoma in CAYA. The secondary objectives are to 

generate a model integrating the genetic and environmental factors to estimate the risk of 

developing melanoma and improve the primary prevention of melanoma through evidence-

based interpretation of environmental risk. 

4.1. Principal and secondary variables 

By retrieving data from several epidemiological and clinical registries across Europe we aim to 

integrate and maximize efforts in order to create a large dataset that serves for a comprehensive 

analysis of genetic and environmental factors influencing the etiology of melanoma in CAYA. The 
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data will be combined with exposome information about climate and pollution for the 

development of a weighted risk score. Furthermore, germline high risk mutations and germline 

low-medium risk variants will be analyzed. Genome and transcriptome sequencing of blood and 

in selected cases tumour will provide the most comprehensive data to create a polygenic risk 

score for CAYA melanoma. Transcriptome data will help to identify and characterize the effect 

of variants of unknown significance in coding, intronic as well as regulatory regions. Tumour 

sequencing can provide additional information on functional relevance of variants, e.g., 

secondary hits in tumour tissue or second hits in tumour suppressor genes. Such identification 

will be highly advantageous to design prevention strategies for melanoma development in CAYA.  

5. Study design 

ExpoMel is an international multicentric registry-based retrospective case-control study. It 

involves the review/analysis of the following type of data: age, sex, melanoma diagnosis, 

histopathological information, anatomical site, clinical and dermatoscopic images, stage and 

original genomic information, including (likely) pathogenic germline variants germline 

polymorphisms and in selected cases somatic mutations. Data collection period ranges from 

January 2000 to December 2022. For patients with available biospecimen, we will sequence the 

germline genome, transcriptome and in selected cases tumour normal exomes. Data will be 

stored and analyzed at the University of Tübingen and the Hospital Clínic de Barcelona and 

results will be made available to other study centers via a central database.  

6. Participant selection  

Due to its registry-based retrospective study, no formal recruitment of patients will occur in 

ExpoMel. Data and samples will be obtained from the following registries and associated 

biobanks: 

• Catalonia Melanoma Network through Hospital Clinic Barcelona. 

• The German Registry for Rare Pediatric Tumours (STEP) of the German Society for 

Pediatric Oncology and Hematology. 

• Registry of the German Working Group of Dermatologic Oncology (ADOREG). 

• German Childhood Cancer Registry (DKKR). 

• Swedish Melanoma Registry (SweMR) through Karolinska Institute.  
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• Public Pathology Database of the Netherlands (PALGA) through Princess Maxima Center 

for Children Oncology. 

• Central Registry of Malignant Melanoma of the German Dermatological Society (CMMR) 

and German Rare Pediatric Tumor Registry (STEP) through the University of Tübingen 

• Polish Pediatric Rare Tumor Study group and selected Eastern/Southern Europe countries 

cooperating within the European Cooperative Study Group for Pediatric Rare Tumors 

(EXPERT) through the Medical University Gdansk. 

• French Very Rare Tumors Committee (FRACTURE) database within the European 

Cooperative Study Group for Pediatric Rare Tumors (EXPERT). 

• Italian Rare Tumors in Pediatric Age (TREP) Project within the European Cooperative Study 

Group for Pediatric Rare Tumors (EXPERT). 

• Melanoma collection from the European Organization for Research and Treatment of 

Cancer (EORTC) through the University of Florence. 

• Melanoma datasets from the Italian National Cancer Institute Foundation and University 

of Perugia. 

• Second opinion portal from the Italian Melanoma Intergroup through the University of 

Florence and the University of Perugia. 

• French collection of L/GCMN and collections from Necker and Timone hospital. 

• Different population-based cancer registries as EUROCARE and Global Cancer 

Observatory (GLOBOCAN). 

6.1. Subject inclusion criteria 

To be eligible for inclusion in the study, an individual must meet the following criteria: (1) 

confirmed melanoma, (2) age until 30 years old.  Justification for the targeted age range is based 

on the focus of the present project in CAYA patients. 

6.2. Subject exclusion criteria 

An individual will be excluded for the molecular studies if there is no available biological material 

or there is no signed informed consent. 

7. Treatment and study calendar 
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Not applicable. 

8. Statistics 

8.1. Sample size 

The Hospital Clínic de Barcelona through the Catalonia Melanoma Network has identified 675 

germline samples from CAYA patients in the institutional biobank. Germline genome data is 

already available from some CAYA patients and large/giant congenital melanocytic nevi 

(L/GCMN) from different partners within the consortium. The University of Tübingen (UT) has 

extensive experience with next-generation-sequencing, bioinformatic data analysis and variant 

interpretation. Currently, data of more than 4000 genomes as well as more than 13.000 exomes 

and 600 transcriptomes are available at the UT providing an invaluable resource for detection 

and classification of candidate variants in broad sequencing studies. Moreover, data of more 

than 300 tumor normal panels and exomes of adult melanoma patients as well as 25 tumor-

normal exomes of pediatric melanoma patients were sequenced at the UT. This institution also 

has a registry-based study of melanoma families, having access to 20 melanoma cases among 

patients aged 14 to 20 years old, of which 7 cases are from CDKN2A-mutated families and 13 

from non-mutated families. In the field of childhood-onset melanoma, this is one of the largest 

patient cohorts in Europe. 

8.2. Statistical analysis 

Descriptive statistics will be used to assess demographic and clinical characteristics. Baseline 

data will be summarized and presented in tabular form. Normally distributed data will be 

presented as a mean with standard deviation (SD). Dichotomous and categorical data will be 

presented in proportions. Normality of the data will be assessed using histograms PP and 

linearity will be assessed using scatter plots. Differences between continuous variables will be 

assessed using Student’s t-tests or Mann-Whitney-U test and categorical variables will be 

assessed using Chi squared test. We will use paired t-tests for normally distributed continuous 

repeated measures, the Wilcoxon signed-rank test and the McNemar test for dichotomous data. 

Pearson r correlation and Spearman correlation coefficient rho (r) will be used to evaluate the 

degree of relationship between variables. Crude and adjusted odds ratios and corresponding 

95% confidence intervals (95% CI) will be calculated using linear regression for continuous 

outcomes and logistic regression for dichotomous outcomes. 
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In addition, for the assessment of the exposome by investigating the effects of all available 

influencing factors on the phenotypes, we will develop a weighted risk score for each 

environmental factor, which comprises the effects of several variables measuring the respective 

risk factor, for example, different air pollutants. Additionally, a weighted risk score for the 

epigenetic variables will be build. To estimate the relative contribution of environmental and 

epigenetic factors we will calculate the relative importance (proportion of explained variance) 

of the weighted risk scores in an ordinary linear regression model using the Lindeman-Merenda-

Gold (LMG) method. We will further calculate confidence intervals for the relative contributions 

as well as for the respective regression coefficients using bootstrap samples. Our model can 

distinguish and quantify the contributions of various environmental and epigenetic risk factors 

of the exposome. 

9. Ethical and legal aspects  

9.1. Legal and ethical basis 

The partners have a lawful basis for the re-use of health data for scientific purposes under 

specified conditions and with adequate safeguards i.e., legitimate interests (article 6.1 -f- GDPR), 

combined with ‘scientific research’ article 9.2 (j) GDPR. In the cases that the subjects could be 

re-identified, the guidelines on registry-based studies (EMA/426390) will be followed to ensure 

that access and use of the proposed data poses minimum to no risk to the study subjects or their 

fundamental rights and freedoms. In the cases where pre-existing ethics approvals are currently 

not in place, an authorization (or an amendment in the case of existing approval) to access and 

use this data will be requested from each partner’s respective local ethics committee or national 

competent body prior to study start-up. 

All study materials, including clinical and laboratory protocols, will be submitted to pertinent 

Institutional Review Boards (IRBs) for review and approval. Approval of the study protocol will 

be obtained prior to participant/case selection. Any changes to the study protocol, materials, 

etc. will be subjected to ethics review and approval before the changes are implemented into 

the study. All participating institutions will comply with international ethical standards regarding 

principles for medical research involving human subjects and data (Declaration of Helsinki, 

2013). In the particular case of Hospital Clínic de Barcelona, compliance at the Spanish level with 

the Ley 14/2007 de 3 de julio, de Investigación biomédica will be ensured. On top of that, the 

guidelines set out in the International Conference on Harmonisation of Good Clinical Practice 
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(ICH GCP) and the EMA/426390/2021 (Guideline on registry-based studies) will be followed.  

9.2. Communication of incidental/secondary findings 

In the event that incidental/secondary finding occur during the study, the researcher is expected 

to inform an officer from his or her local Ethics Committee and coordinate a consultation with 

the medical professionals involved in the study from their participating institution to review and 

evaluate if the finding is relevant and how it should be communicated to the participant. In case 

of doubt, consultation can be made with other medical experts within the consortium. Contact 

with the patient would be done through the practitioner that generally attends the patient, 

using the available data recorded in the clinical history (if any). For minors, the general 

practitioner would contact with the parents or legal representatives (signatory of the informed 

consent). Ideally, a medical appointment would be scheduled when sharing this information to 

reassure the patient and avoid unnecessary stress. 

The general conditions that must be always met to communicate an incidental/secondary 

finding are the following: 

• It may affect a participant’s health and welfare. 

• It is scientifically and clinically valid. 

• Ethical approvals have been obtained and the participant or their legal representative has 

opted in to receiving such results through their clinician(s) in the informed consent form.  

Incidental and secondary findings will not be communicated: 

• When the clinical information is anonymized, as it will be justifiably impractical or 

impossible to contact the research participant. 

• When the participant has indicated that he/she does not want to be informed about such 

findings. 

9.3. Supervision of legal-ethical issues 

The institutions involved in this study will establish an Ethical Monitoring Board (EMB) that will 

act as liaison between them and local competent IRBs. This will be done to ensure that data 

collection methods and clinical aspects of the study protocol are efficacious and in agreement 

with competent IRBs policies and procedures, as well as to oversee the process of obtaining 

scientific advice and regulatory guidance from the appropriate regulatory agencies. In addition, 
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access to regulatory expertise will be ensured through each institution ethics committee. 

Communication between the partners and competent IRBs will be continuous in order to verify 

that the study is in compliance with European and national regulatory guidelines. 

10. Data management 

10.1. Data storage 

All data will be stored in a secured electronic database known as Xarxa Melanoma approved by 

the Ethical Committee of the Hospital Clínic de Barcelona on the 14/04/2015 (Reg. 

HCB/2015/0298). This database is routinely used by dermatology medical professionals of our 

hospital and complies with international standards on data protection and offers a consistent, 

auditable and integrated electronic database environment. Each institution involved in the 

clinical studies will count with a local data protection officer (DPO) to advice on highly complex, 

sensitive or large-scale data processing. Upon completion of the study, data will be preserved 

for a minimum of 10 years to guarantee continued accessibility and data discovery. Personal 

data information will only be kept for updating follow-up by the local center investigator. The 

sponsors will only use the data collected for other scientific purposes if participants have given 

prior consent and if the legal basis for processing is still in place (see section 9.1). After that, 

paper and electronic records will be destroyed or erased per institutional/University policy. 

10.2. Data codification 

Before uploading the collected patient data to the database, a codification procedure will be 

implemented at each local data source center. The procedure will be carried out in the following 

way: a researcher from our center will assign a code to the clinical information of each patient, 

which will be kept in a separated database to which only the Principal Investigator or authorized 

personnel in his research team will have access to. In that way, without knowledge of the 

respective assignment of code and patient, no re-identification of individual persons is possible. 

Data processing will be carried out exclusively by persons who had no direct patient contact 

during data collection. 

10.3. FAIR data 

All publishable data resulting from this study will be identified by a digital object identifier (DOI) 

to ensure that it is findable and made available through scientific publications and publicly 

accessible data repositories such as Zenodo. Priority will be given to open access high impact 
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journals. The Directory of Open Access Journals or a similar index will be used to determine the 

most appropriate one for submission of the study data and results to ensure immediate and 

unrestricted access to new knowledge. Open data formats (such as XML, PNG, HTML) will be 

used to increase data interoperability. The data will be released under an open access license, 

for instance, Creative Commons Attribution International Public Licence (CC BY) or similar. This 

will facilitate the reuse of data and ultimately maximize the overall impact. 

11. Treatment of data, record keeping and data confidentiality 

The processing, communication and transfer of personal data of all participants shall comply 

with Regulation EU 2016/679 of the European Parliament and of the Council of 27 April 2016 on 

the protection of natural persons with regard to the processing of personal data and on the free 

movement of data and the Organic Law 3/2018 of December 5 on the Protection of Personal 

Data and guarantee of digital rights. The legal basis that justifies the processing of your data is 

the consent you give in this act, in accordance with the provisions of article 9 of EU Regulation 

2016/679. The data collected for these studies will be only identified by a code, so no 

information will be included that would allow to identify the participants. Only the study 

physician and his collaborators with the right to access the source data (medical history) could 

relate the collected data with the patient's medical history. The identity of the participants will 

not be available to any other person except for a medical emergency or legal requirement. 

Health authorities, Research Ethics Committee and personnel authorized by the study sponsor 

may have access to the identified personal information when necessary to verify data and 

procedures of the study, but always maintaining confidentiality in accordance with current 

legislation.  

Only the encrypted data will be transferred to third parties and other countries, which in no case 

will contain information that can directly identify the participant (such as name and surname, 

initials, address, social security number, etc.). In the event that this transfer was to occur, it 

would be for the same purpose of the study described and guaranteeing confidentiality. If 

encrypted data is transferred outside the EU, whether to entities related to the hospital where 

the patient participates, to service providers or collaborating researchers, the data of the 

participants will be protected by safeguards such as contracts or other mechanisms established 

by the data protection authorities. 
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Data processing will be done in accordance with EU Regulation 2016/679. As a result, a record 

of all the processing activities will be kept and a risk assessment of those activities will be 

performed to know what measures will be needed and how to implement them. In addition to 

the rights already provided for in the previous legislation (access, modification, opposition and 

cancellation of data, deletion in the new Regulation), participants can now also limit the 

processing of data collected for the project that is incorrect, request a copy or transfer them to 

a third party (portability). To exercise these rights, they should contact the principal investigator 

of the study or the Data Protection Officer of the Hospital Clínic de Barcelona through 

protecciodades@clinic.cat. Likewise, they have the right to contact the Data Protection Agency 

if they are not satisfied. Data cannot be deleted, even if a patient leaves the study, to ensure the 

validity of the research and comply with legal duties and drug authorization requirements. The 

Investigator and the Sponsor are obliged to keep the data collected for the study for at least 25 

years after its completion. Subsequently, personal information will only be retained by the 

health care facility and by the sponsor for other scientific research purposes if the patient has 

consented to do so, and if permitted by applicable law and ethical requirements. 

12. Management of biological samples  

An exchange of biological samples including tumor tissues fixed in formalin within paraffin blocks 

(FFPE), frozen tumor tissues, genetic material (DNA/RNA) and blood may be performed within 

this study among participating institutions. This sample exchange will be carried out within the 

framework of an established scientific collaboration within the framework of a research project 

funded by Horizon Europe programme (HORIZON-MISS-2021-CANCER-02-03). Where necessary, 

the Parties shall cooperate in order to enable one another to fulfil legal obligations arising under 

applicable data protection laws (the Regulation (EU) 2016/679 of the European Parliament and 

of the Council of 27 April 2016 on the protection of natural persons with regard to the processing 

of personal data and on the free movement of such data and relevant national data protection 

law applicable to said Partner). When a Partner (the “Provider”) sends biological material to 

another Partner (the “Recipient”) in respect of the study, a bilateral material transfer agreement 

(MTA), shall be concluded between such Parties to specify the conditions applying to such 

transfer of material. The material shall only be used for the purpose of the study and only for as 

long as is necessary for that purpose. The Recipient will be entirely responsible for the use of 

the biological material and the Provider shall have no obligation or liability for the material, 

mailto:protecciodades@clinic.cat
https://cordis.europa.eu/programme/id/HORIZON_HORIZON-MISS-2021-CANCER-02-03/en
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except for gross negligence or willful misconduct. Material provided in the performance of the 

study shall remain the property of the Provider. The Recipient shall not be entitled to transfer 

the material to any third partner (including another consortium partner) without the Provider’s 

prior written consent. Finally, in the event that there are leftover biological samples after the 

completion of the relevant analyses, they will be returned to their original center. 

13. Financing 

ExpoMel study was conceived independently of any commercial organization and will be 

coordinated, managed and analyzed in an independent form. The costs related to the analyses 

envisaged on the samples, for research purposes only, will be supported by research fundings 

of MELCAYA project (HORIZON-MISS-2021-CANCER-02, proposal number: 101096667). 

14. Publication policy 

The transmission or dissemination of the data, through scientific publications and/or 

presentation in congresses, conventions, and seminars, may be carried out only after each 

Principal Investigator’s written authorization. Accordingly, the Principal Investigator of the study 

undertakes to produce a report on the study, publish all data collected as described in the 

protocol and ensure that the data are reported responsibly and coherently. In particular, the 

publication of the data deriving from this study will be independent of the results obtained. The 

transmission or dissemination of data, through scientific publications and/or presentation in 

congresses, conventions and seminars, participation in Multicentric studies, will take place only 

following a purely statistical elaboration of the same, or otherwise in anonymous form.  
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