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Summary of the main endpoints, timeline and planned work
Primary endpoint

The main aim of the proposed study is to investigate whether germline variants are associated with cutaneous melanoma (CM) prognostic factors (Breslow thickness, pN status, pT status, pM status, ulceration, mitotic count, tumor site of origin, and AJCC stage) and with prognosis (i.e. melanoma-specific survival, overall survival and disease-free survival) in a cohort of childhood and adolescent CM patients with melanoma diagnosed before 21 years of age.

Secondary endpoints
1) to compare epidemiological and clinical characteristics of childhood/adolescent CM cases according to relevant prognostic factors and survival;

2) to set up a bio-bank of childhood/adolescent CM cases which would be the start point of further investigation in the histopathological, clinical, epidemiological and genetic characteristics of this rare disease.
Timeline

Timeline for the study is represented in the following Gantt chart:

	Task
	M1
	M2
	M3
	M4
	M5
	M6
	M7
	M8
	M9
	M10
	M11
	M12

	Epidemiological and clinical data collection
	
	
	
	
	
	
	
	
	
	
	
	

	Genetic analysis
	
	
	
	
	
	
	
	
	
	
	
	

	Database and descriptive statistics
	
	
	
	
	
	
	
	
	
	
	
	

	Statistical analysis
	
	
	
	
	
	
	
	
	
	
	
	

	Manuscript draft and submission
	
	
	
	
	
	
	
	
	
	
	
	


M= month
Fellowship justification

A fellow with a degree in Statistics or other equivalent expertise (identified: Silvano Vignati) will carry out at the European Institute of Oncology, under the supervision of the PI and co-PI, the technical and administrative aspects of the work:

· he will re-code data as to be standardized and entered them in the main database;

· he will produce descriptive statistics of the collected data;
· he will re-code and enter genetic data obtained by molecular analysis in the central database;

· he will perform the statistical analysis on the clinical, genetic and epidemiological collected data, under the supervision of the PI, and will collaborate in manuscript drafting;

Final report 
Study design

Jan-Mar 2022: During the first three months of the project, a literature revision was conducted in order to better delineate the perspectives and impact of the project. Extended genetic analyses were planned including both germline and somatic alterations. Imaging analysis on digital glass slides and dermoscopic images was also planned. We thus identified a possible extension of the present study and applied for AIRC funds to cover the costs of the additional proposed analyses. The grant application was sent on March 4th, 2022.

Study coordination 
Jan-Mar 2022: In these first three months of the project and for the present study, we contacted all the potential contributors to the study, in order to estimate the number of cutaneous melanoma cases with diagnosis <21 years of age who could be potentially included. Collaborators were contacted among three main collaborating groups: Italian Melanoma Intergroup (IMI), European Organization of Research and Treatment of Cancer (EORTC) and Melanocortin-1 Receptor, SKIn cancer and Phenotypic characteristics (M-SKIP) project. Several patients were already included in our database. We asked all the identified collaborators for the possible availability of DNA and follow-up data on the previous included patients and potentially new patients. A list of the participant centers and estimated number of available cases is provided in Table 1.
The updated study protocol to be submitted to IEO Ethics Committee for approval as coordinating center is under preparation. We plan to submit it within the end of April and then proceed with approval from other collaborating centers.

Apr-Oct 2022: We completed the draft of the study protocol and all the documents requested by the Ethics Committee (Informed Consent, CRF, list of collected variables, list of participating centers). We submitted the protocol to the IEO Ethics Committee and obtained approval on August 9, 2022 (See Appendix). The approved protocol includes the possibility to perform new genetic analyses, upon funding availability. 
Data management 

Jan-Mar 2022: Between January and March 2022, we identified all the available data on the cohort of N=366 children and adolescents with cutaneous melanoma already included in our previous publications (1, 2). Beyond the data already entered in the main database, further data on melanoma prognostic factors are available from the original pathological report collected and from the original files sent by each investigators. We are working to create a new database with complete information on clinical, epidemiological, prognostic and already available genetic variables of our cohort of patients. The variables identified as to be entered in the new database and to be collected for the next included patients are reported in Table 2.

Apr-Oct 2022: Data collection has been concluded. The original anonymised pathological reports of the 366 children and adolescents included in the database were examined and new data were extracted and entered in the database. A first database was therefore created in August 2022 to carry out first preliminary analyses. The number of subjects with data available for the main outcomes were: N=290 (Breslow thickness), 171 (ulceration), 137 (mitosis), 123 (regression), 140 (tumor infiltrating lymphocytes, TILS). We asked collaborators to double-check data and try to find data where missing. We set September 30 as deadline and we have now received updated data for all but two centers. The final dataset with updated information has been prepared, in order to perform the final data analyses.
Nov-Dec 2022: After final checks, the dataset includes N=373 subjects. The number of subjects with data available for the main outcomes were: N=353 (Breslow thickness, 95%), 281 (ulceration, 75%), 186 (mitosis, 50%), 193 (regression, 52%), 223 (tumor infiltrating lymphocytes, TILS, 60%). We also collected follow up data, which are available for N=196 patients (Progression-Free Survival, PFS, 53%) and N=206 patients (Overall Survival, OS, 55%). Genetic data are available for N=313 subjects (MC1R, 84%) and N=123 subjects (CDKN2A, MITF, CDK4, POT1, 33%).
Data analyses

Jan-March 2022: In order to identify interesting variables to be included in the analyses and to drive study hypothesis, we are investigating as preliminary analysis the possible interaction between sun exposure and MC1R gene in cutaneous melanoma development using data from the M-SKIP project and considering stratified analysis by age of diagnosis. This would be helpful to verify whether the potential sun exposure-MC1R interaction is especially important in the early onset of disease. Preliminary results are reported in Tables 3, 4, and 5 for the analyses on the interaction of MC1R gene variants with intermittent sun exposure, occupational sun exposure and sunburn, respectively. We found no statistically significant interaction both in the overall analyses and in those stratified by age at onset. Interestingly, for intermittent pattern of sun exposure, we found that the risk of melanoma associated with R MC1R variants were slightly higher for younger melanoma cases (Odds Ratio –OR- ; 95% Confidence Intervals –CI-: 2.53; 1.39-4.69 for intermittent sun exposure and 4.05; 1.75-9.37 for sunburn) than for the older ones (2.31; 1.69-3.16 for intermittent sun exposure and 2.74; 1.81-4.13 for sunburn). Conversely, the effect of intermittent pattern of sun exposure resulted more important for the older melanoma cases (OR; 95%CI: 1.19; 0.81-1.74 and 1.91; 1.24-2.94 for intermittent sun exposure and sunburn, respectively) than for the younger ones (1.04; 0.49-2.19 and 1.62; 0.76-3.43), confirming the hypothesis of a possible higher impact of genetics compared to intermittent UVR exposure in early onset melanoma cases.  
Apr-Oct 2022: The paper on MC1R and sun exposure interaction is in preparation.

In this period we perform a preliminary analysis of our childhood/adolescent melanoma cohort, by using the first database including the available information collected within August 2022. The results of this analysis were presented at the last IMI congress in Florence. Data referred to a retrospective cohort of children and adolescents (<21 years old) with histologically confirmed Cutaneous Melanoma (CM), assembled through an established international collaboration between the M-SKIP (MC1R, Skin cancer and Phenotypic characteristics) consortium and the Italian Melanoma Intergroup (IMI). Genetic information was available for MC1R gene and, for a subset of Italian cases, on CDKN2A, CDK4, MITF and POT1. The present study included 290 subjects with available data on Breslow thickness (BT). Other investigated prognostic factors were ulceration (N=171 subjects with available data), presence of mitosis (137), regression (123), and tumor infiltrating lymphocytes (TILS, 140). Univariate association analyses were carried out with Wilcoxon-Mann-Whitney and Chi Square tests for continuous and categorical variables, respectively. Logistic regression models were used to determine the corresponding Odds Ratios (OR) with 95% Confidence Intervals (CI). Subjects carrying any MC1R non-red hair colour variant, i.e. r variant, had on average thinner melanomas (BT=1.33mm) than those with consensus MC1R sequences (BT=1.71mm, p=0.02). Accordingly, the odds of having a CM with BT>1 is almost halved for subjects carrying MC1R r variants (OR=0.58, 95%CI 0.35-0.94, Table 6). This result is likely attributable to the R163Q variant, which was associated with significantly thinner CM (p=0.02, Table 6). Regression was more often observed in carriers of the D294H variant compared to non-carriers (57% vs 21%, OR=4.97, 95% CI 0.97-25.57, Figure 1). Finally, subjects carrying any MC1R r variant were more likely to have TILS (79% vs 61%, OR=2.41, 95%CI 1.02-5.67, Figure 2). No further association between any investigated genetic alterations and prognostic factors was found. MC1R r variants, which are mainly present in darker pigmented Caucasian populations like Italy, were associated with thinner CM and a higher probability of TILS, being suggestive of CM with better prognosis. Further data on other genetic alterations and prognostic factors, along with survival data, will help to better clarify the role of genetic alterations in CM prognosis for children and adolescents. 
The final analysis using the updated dataset is ongoing.

In the next two months, the analyses will be finalized and the paper draft, to be circulated to all the co-authors.   

Nov-Dec 2022: The final analysis was completed and the main results are shown in the present report.
Inclusion criteria for the present analysis were (1) the availability of information on BT (the main endpoint) and (2) genetic data on at least one of the studied genes: MC1R, CDKN2A, MITF, CDK4, and POT1. 

Univariate association analyses were carried out with Wilcoxon-Mann-Whitney and Chi Square or Fisher Exact test for continuous and categorical variables, respectively. Univariate and multivariable logistic regression models were used to determine the corresponding Odds Ratios (OR) with 95% Confidence Intervals (CI). Univariate survival analysis for PFS and OS was performed with Log-rank test. Univariate and multivariable Cox regression models were used to determine the corresponding Hazard Ratio (HR) with 95% CI. For multivariable analysis, we used the missing variable indicator in the models for variables with less than 30% of missing values, while variables with more than 30% of missing variables were excluded by the multivariable analysis. As a sensitivity analysis, we also performed multivariable models included only cases with complete information on all the significant variables at univariate analysis (p≤0.05). Variables with borderline significance at univariate analysis (p≤0.10) were included in the multivariable models as well, but they were retained only if they have a significant multivariable p-value≤0.05. 
The final sample includes N=294 subjects. Baseline characteristics of the study population are reported in Table 7. The median age of the patients was 18 years old (Inter Quartile Range, IQR, 15-19) with 56 patients (19%) up to 14 years old, 120 (41%) between 15 and 18 years old and 118 (40%) between 19 and 21 years old. The majority of patients (61%) were female, with no familial CM (92%) and with single primary CM (95%). Median BT (IQR) was 0.80 (0.4-2.0), with BT>1 observed in around half of the subjects (43%), mitotic count>0 in 48%, ulceration in 16%, regression in 15%, TILS in 56%, and advanced AJCC stage (3-4) in 12% of patients. The majority of CM were localized on intermittently sun exposed sites (i.e. trunk and lower limbs, 76%) and were superficial spreading melanomas (SSM, 68%). Twenty-five subjects (15%) were reported to have a progression, while 16 patients (8%) died. At least one MC1R variant was carried by 200 patients (68%), any CDKN2A mutation in 11 (10%), CDKN2A polymorphisms in 3’ and/or 5’ regions in 51 (56%), and MITF in only one patient. No genetic alteration was found in CDK4 and POT1 genes.
Results of the univariate association analysis between genetic and clinical factors with the main endpoints were reported in Tables 8 to 19. Significant higher BT was found for children ≤14 years (p=0.004 and p=0.003, Tables 8 and 9, respectively, and Figure 3a), males (p=0.05, Table 9), NM histological type (p<0.001, Tables 8 and 9), chronically exposed body sites (head and neck and upper limbs, p=0.02 and 0.0008, Tables 8 and 9, and Figure 3c), and for subjects with fair hair (p=0.05, Table 9). Interestingly, carriers of the MC1R R163Q variant presented lower BT than MC1R wild-type (wt) subjects (p=0.01, Table 9 and Figure 3d), as well as subjects with low number of common naevi (p=0.006, Table 9 and Figure 3b) but with atypical naevi (p=0.02, Table 9). Analysis on ulceration was conducted on N=228 patients (Table 10). CM on chronically exposed sites and NM were more frequently ulcerated (p=0.05 and p<0.001, respectively). No other significant genetic or clinical association was found. Analysis on mitotic count was conducted on N=151 patients (Tables 11 and 12). Carriers of MC1R Red Hair Colour variants (RHC) had more frequently intermediate mitotic count (1-6) compared to wt subjects, for whom we observed a higher frequency of high mitotic count (>6): p=0.04 (Table 11). Multiple CM had lower mitotic count than single-primary CM (p=0.04, Table 12), as well as subjects with CM in chronically exposed sites (p=0.007, Table 11), adolescents and young adults >14 years old (p=0.01, Table 11) and patients without freckles (p=0.05, Table 12), but with 30 or more common naevi (p=0.01, Table 11). Regression was investigated on N=150 patients (Table 13). Older patients had more regression (p=0.003) and sunburns and solar lentigines were associated with a higher probability of regression (p=0.04 and 0.01, respectively). TILS were reported for N=183 patients (Tables 14 and 15). MC1R V60L variant and, generally, non RHC variants were less prevalent in Brisk TILS (p=0.02 for both, Table 14), while MC1R R163Q variant was less prevalent in both Brisk and non-Brisk TILS (p=0.04, Table 15). Almost all multiple CM patients have no TILS (p=0.04 and p=0.02, Tables 14 and 15), while adults had more frequently TILS (p=0.01 and 0.005, Table 14 and Table 15). AJCC stage was reported for N=241 patients (Tables 16 and 17). Patients with CM in chronically exposed sites and NM had higher stages than older patients (p=0.03/0.02 and p<0.001/<0.001, respectively, Table 16/17). Progression was observed in 28 (17%) of 168 patients with information available (Table 18). Patients experiencing a progression were more frequently males (p=0.009), with NM histotype (p=0.007), and with history of sunburns (p=0.03). Thirteen patients (7%) among 195 with available information died (Table 19). No variable was associated with death at univariate analysis.

Results of the multivariable association analysis between genetic and clinical factors with the main endpoints were reported in Tables 20 to 27. The risk of having a thinner CM was markedly higher for NM (OR; 95%CI: 48.99; 10.02-239.47), while the presence of the M1CR R163Q variant significantly reduced the probability of having a high (>1) BT (OR; 95%CI: 0.07; 0.01-0.63, Table 20). The probability of having thicker CM also decreased with increasing age (OR; 95%CI: 0.87; 0.79-0.95, Table 20). More than 30% of missing data was observed for the variable indicating the presence of atypical naevi and the number of common naevi, however, for patients with data available, we found no still significant association for any variable except NM. Patients with NM have also a higher probability of ulcerated CM (OR; 95%CI: 6.40; 2.80-14.66), while ulceration is less frequent on intermittently exposed sites (OR; 95%CI: 0.40; 0.17-0.98, Table 21). The risk of having positive mitotic count significantly decreased for multiple CM patients (OR; 95%CI: 0.17; 0.03-0.89, Table 22) and for CM on intermittently exposed sites (OR; 95%CI: 0.35; 0.12-0.99). More than 30% of missing data was observed for the variable indicating the presence of atypical naevi, however, in the model including also this variable no significant result was found (Table 22). Adults have a high probability of regression (OR; 95%CI: 4.09; 1.55-10.77, Table 23). More than 30% of missing data was observed for the variables indicating history of sunburns and the presence of solar lentigines, however, for patients with data available, we found that the presence of solar lentigines significantly increased the probability of regression (OR; 95%CI: 4.44; 1.01-19.57) while sunburns lost significance (Table 23). TILS were less frequent in multiple CM patients (OR; 95%CI: 0.10; 0.01-0.85), while the probability of having TILS increased for adults (OR; 95%CI: 2.47; 1.28-4.76, Table 24). Interestingly, the MC1R R163Q variant seem associated with a reduced probability of having TILS (OR; 95%CI: 0.17; 0.03-0.90). NM presented higher stages (3-4): OR (95%CI) was 6.65 (2.51-17.64) (Table 25). The risk of progression increased for NM (HR; 95%CI: 4.34; 1.76-10.71), while it was reduced for females (HR; 95%CI: 0.39; 0.18-0.83). More than 30% of missing data was observed for the variable indicating history of sunburns, however, for patients with data available, we found that history of sunburns significantly increased the probability and the risk of progression (OR; 95%CI: 4.35; 1.17-16.26 and HR; 95%CI: 3.79: 1.23-11.70, Table 26) while NM lost significance. Kaplan-Meier survival curves for significant PFS factors were shown in Figure 4.
In conclusion, MC1R R163Q variant seems to be associated with reduced probability of thinner CM and of TILS.   
Further data on other genetic alterations and prognostic factors, along with survival data, will help to better clarify the role of genetic alterations in CM prognosis for children and adolescents. 

Table 1. Participating centers, already available cases and new estimated number of cases.

	Center
	Principal Investigator
	Estimated cases

	University of Genoa, Italy
	Paola Ghiorzo
	50

	University of L’Aquila, Italy
	Maria Concetta Fargnoli
	19

	Hospital Universitario Nuestra Senora de Candelaria, Santa Cruz de Tenerife, Spain
	Ricardo Fernandez De-Misa
	5

	Karolinska Institutet, Stockholm, Sweden
	Veronica Hoiom
	51

	Moffitt Cancer Center, Tampa, FL, USA
	Peter Kanetsky
	2

	Fundación Investigación Clínico de Valencia Instituto de Investigación Sanitaria- INCLIVA, Valencia, Spain
	Gloria Ribas
	5

	University of Athens, Greece
	Alexander Stratigos
	13

	Instituto Valenciano de Oncologia, Valencia, Spain
	Eduardo Nagore
	41

	Hospital Clinic Barcelona, Spain
	Susana Puig
	22

	Università di Bari, Italy
	Gabriella Guida
	9

	GEM consortium
	Marianne Berwich
	27

	Università di Torino, Italy
	Pietro Quaglino
	9

	Istituto Oncologico Veneto e Università di Padova, Italy
	Chiara Menin
	36

	Istituto Scientifico Romagnolo per lo Studio e la Cura dei Tumori, Meldola, Italy
	Ignazio Stanganelli
	3

	Istituto Nazionale Tumori, Milano, Italy
	Monica Rodolfo
	21

	Ospedali Civili, Brescia, Italy
	Ausilia Manganoni
	11

	Policlinico, Milano, Italy
	Emanuela Passoni
	11

	Istituto San Galliano, Roma, Italy
	Emilia Migliano
	3

	Istitutuo Europeo di Oncologia, Milano, Italy
	Giulio Tosti, Federica Baldini
	14

	Ospedale Santa Chiara, Trento, Itay
	Sonia Brugnara
	27

	Istituto Toscano Tumori, Pisa, Italy
	Antonella Romanini
	5

	CRO, Aviano, Italy
	Maria Antonietta Pizzichetta
	6

	Istituto Tumori Fondazione G. Pascale, Napoli, Italy
	Fabrizio Ayala
	21

	Institut de Cancérologie Gustave Roussy (IGR), Villejuif Cedex, France
	Brigitte Bressac
	32

	Melanoma Interdisciplinary Team, Crnotravska, Belgrade, Serbia
	Lidija Kandolf Sekulovic
	7

	University of Ege (Aegean), Turkey
	Fezal Ozdemir
	8

	Department of Genetic and Pathology, Pomeranian Medical University, Polabska, Poland
	Tadeusz Debniak
	6



	Institute of Genetic & Biomedical Research-IRGB of Sassari
	Giuseppe Palmieri
	9

	Hospices Civils de Lyon

Hôpital Femme-Mère-Enfant, France
	Phan
	3

	Murdoch Children's Research Institute, Victoria, Australia
	Terry Dwyer
	4



	Department of Dermatology, Military Medical Academy, Cancer Registry of Central Serbia, Belgrade, Serbia
	Tatjana Radevic
	11

	University of Trieste, Trieste, Italy
	Nicola di Meo
	14

	Santa Maria Nuova- IRCCS di Reggio Emilia, Italy
	Caterina Longo
	10

	Deputy Head, Section of Cancer Surveillance, International Agency for Research on Cancer, Lyon, France
	Isabelle Soerjomataram
	8

	Institut de Cancérologie Gustave Roussy, Villejuif, France
	Robert Caroline
	14

	Carol Davila University of Medicine and Pharmacy, Bucharest, Romania
	Ana Maria Forsea
	3



	
	Total
	540


Table 2. List of interesting variables for the study database. 
	Variable
	Label

	Phenotype
	How the phenotype was assessed

	DNA_Source
	Source of DNA

	Age
	Age at diagnosis for cases

	Gender
	Gender of the subject

	Ethnicity
	Ethnicity of the subject

	BMI
	Body Mass Index

	Occupation
	Occupation of the subject as source of occupational sun exposure

	Smoking
	Smoking status

	Intermittent_Sunexpo
	Intermittent sun exposure

	Continuous_Sunexpo
	Continuous sun exposure

	Sunburn
	Any sunburn during lifetime

	Blister
	Sunburn with blister during lifetime

	UV_Expo
	Exposure to artificial UV light (sunbed,…)

	Fam_Hist
	Family history of skin cancer

	Fam_Degree
	Degree of family member with skin cancer

	Other_FamHist
	Family history of cancer other than skin

	Site
	Cancer body site 

	Histo
	Cancer histology 

	pTNM
	TMN classification 

	Breslow
	Breslow thickness 

	Ulceration
	Presence of ulceration

	Mitotic
	Mitotic count

	AJCC 
	AJCC stage

	Clark
	Clark stage 

	Immunodeficiency
	Immunodeficiency states

	Gene_Syndrome
	Any diagnosed genetic syndrome

	Hair
	Hair color

	Eye
	Eye color

	Skin
	Skin color

	Skin_Type
	Skin type based on Fitzpatrick classification or on tanning ability

	Common_Naevi
	Number of common naevi

	Atypical_Naevi
	Number of atypical naevi

	Freckles
	Presence of freckles

	Solar_Lentigines
	Presence of solar lentigines

	Date_active_FU
	Date of last active follow-up to assess relapse

	Status_melanoma
	Melanoma relapse

	Date_mel
	Date of melanoma progression

	Status
	Dead or alive

	Date_other
	Date of other secondary primary


	Date_death
	Date of death or last follow-up if alive 

	Date last FU
	Date of last follow-up if alive 


Table 3. Overall and age-stratified pooled melanoma risk estimates for 1) MC1R effect, 2) intermittent sun exposure effect^, 3) MC1R+intermittent sun exposure effect (interaction). 
	
	Partially-adjusted ORMC1R (95% CI)*
	Partially-adjusted ORsun expo (95% CI)*
	Partially-adjusted ORint (95% CI)*

	OVERALL

	Any variants 
	1.77 (1.39; 2.24)
	1.19 (0.86; 1.64)
	1.76 (1.36; 2.26)

	Any R variants 
	2.55 (1.83; 3.54)
	1.26 (0.87; 1.82)
	2.62 (1.84; 3.73)

	Any r variants 
	1.27 (0.96; 1.67)
	1.19 (0.86; 1.65)
	1.21 (0.90; 1.63)

	SUBJECTS >40 YEARS OLD

	Any variants 
	1.77 (1.34; 2.34)
	1.18 (0.80; 1.72)
	1.74 (1.29; 2.34)

	Any R variants 
	2.31 (1.69; 3.16)
	1.19 (0.81; 1.74)
	2.26 (1.60; 3.20)

	Any r variants 
	1.27 (0.92; 1.75)
	1.19 (0.81; 1.75)
	1.20 (0.84; 1.72)

	SUBJECTS≤40 YEARS OLD

	Any variants 
	1.81 (1.11; 2.94)
	1.12 (0.57; 2.18)
	1.74 (1.04; 2.88)

	Any R variants 
	2.53 (1.39; 4.62)
	1.04 (0.49; 2.19)
	2.23 (1.13; 4.40)

	Any r variants 
	1.27 (0.71; 2.25)
	1.15 (0.59; 2.26)
	1.27 (0.70; 2.32)


OR= Odds Ratio; CI= Confidence Intervals. Note: statistically significant ORs and p-values are in bold

^ Dichotomized according to its median in the M-SKIP dataset (3h/day) *Study-specific ORs are adjusted for the following covariates, where available: age, sex, family history of melanoma, common and atypical naevi.

Table 4. Overall and age-stratified pooled melanoma risk estimates for 1) MC1R effect, 2) occupational effect, 3) MC1R+occupational (interaction). 
	
	Partially-adjusted ORMC1R (95% CI)*
	Partially-adjusted ORoccup (95% CI)*
	Partially-adjusted ORint (95% CI)*

	OVERALL

	Any variants 
	1.62 (1.32; 1.97)
	0.89 (0.67; 1.20)
	1.59 (1.27; 2.00)

	Any R variants 
	2.08 (1.66; 2.61)
	0.92 (0.68; 1.26)
	2.20 (1.68; 2.88)

	Any r variants 
	1.17 (0.92; 1.50)
	0.86 (0.63; 1.17)
	1.02 (0.76; 1.37)

	SUBJECTS >40 YEARS OLD

	Any variants 
	1.72 (1.32; 2.24)
	0.98 (0.68; 1.41)
	1.69 (1.26; 2.26)

	Any R variants 
	2.16 (1.66; 2.80)
	1.01 (0.70; 1.46)
	2.23 (1.63; 3.03)

	Any r variants 
	1.24 (0.92; 1.66)
	0.93 (0.64; 1.34)
	1.15 (0.81; 1.62)

	SUBJECTS≤40 YEARS OLD

	Any variants 
	1.50 (0.99; 2.28)
	0.72 (0.40; 1.30)
	1.39 (0.86; 2.26)

	Any R variants 
	1.96 (1.14; 3.38)
	0.73 (0.37; 1.44)
	2.29 (1.22; 4.33)

	Any r variants 
	1.19 (0.68; 2.11)
	0.75 (0.37; 1.52)
	0.74 (0.37; 1.46)


OR= Odds Ratio; CI= Confidence Intervals. Note: statistically significant ORs and p-values are in bold *Study-specific ORs are adjusted for the following covariates, where available: age, sex, family history of melanoma, common and atypical naevi.

Table 5. Overall and age-stratified pooled melanoma risk estimates for 1) MC1R effect, 2) sunburns effect^, 3) MC1R+sunburns (interaction). 
	
	Partially-adjusted ORMC1R (95% CI)*
	Partially-adjusted ORoccup (95% CI)*
	Partially-adjusted ORint (95% CI)*

	OVERALL

	Any variants 
	1.92 (1.41; 2.60)
	1.70 (1.20; 2.41)
	2.87 (2.11; 3.89)

	Any R variants 
	2.61 (1.78; 3.81)
	1.67 (1.13; 2.45)
	3.59 (2.49; 5.16)

	Any r variants 
	1.31 (0.91; 1.88)
	1.62 (1.09; 2.39)
	1.89 (1.30; 2.73)

	SUBJECTS >40 YEARS OLD

	Any variants 
	2.02 (1.45; 2.81)
	1.89 (1.27; 2.80)
	3.61 (2.58; 5.04)

	Any R variants 
	2.74 (1.81; 4.13)
	1.91 (1.24; 2.94)
	4.44 (2.97; 6.62)

	Any r variants 
	1.43 (1.01; 2.03)
	1.89 (1.30; 2.75)
	2.57 (1.80; 3.67)

	SUBJECTS≤40 YEARS OLD

	Any variants 
	1.99 (1.03; 3.83)
	1.57 (0.79; 3.14)
	1.91 (1.01; 3.59)

	Any R variants 
	4.05 (1.75; 9.37)
	1.62 (0.76; 3.43)
	2.74 (1.32; 5.69)

	Any r variants 
	1.26 (0.53; 2.99)
	1.57 (0.69; 3.58)
	1.37 (0.60; 3.13)


OR= Odds Ratio; CI= Confidence Intervals. Note: statistically significant ORs and p-values are in bold

^ Dichotomized according to its median in the M-SKIP dataset.  *Study-specific ORs are adjusted for the following covariates, where available: age, sex, family history of melanoma, common and atypical naevi.

Table 6. Odds Ratios (OR, 95%CI) for the probability of Breslow Thickness >1 for MC1R carriers compared to wild-type (preliminary analysis). 

	MC1R variant
	OR
	95%CI
	P-value

	V60L
	1.04
	0.62-1.76
	0.88

	V92M
	0.54
	0.24-1.22
	0.14

	R163Q
	0.17
	0.04-0.78
	0.02

	All r variants
	0.58
	0.35-0.94
	0.03

	R142H
	0.66
	0.16-2.74
	0.57

	R151C
	1.00
	0.46-2.21
	0.99

	I155T
	2.64
	0.34-29.67
	0.43

	R160W
	0.54
	0.22-1.30
	0.17

	D294H
	1.14
	0.48-2.71
	0.76

	All R variants
	1.17
	0.68-2.02
	0.57


Figure 1. Distribution of regression (present/absent) according to the presence of MC1R D294H variant (preliminary analysis). 
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Figure 2. Distribution of TILS (present/absent) according to the presence of MC1R r variants (preliminary analysis).
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Table 7. Baseline characteristics of the study population.

	Characteristic
	N (%)

	Age*
	18  (15-19)

	Gender
	

	Male
	115  (39%)

	Female
	177  (61%)

	Familial case
	

	No
	267  (92%)

	Yes
	23 (8%)

	Multiple case
	

	No
	276  (95%)

	Yes
	14  (5%)

	Skin Type
	

	I
	20  (7.9%)

	II
	93  (37%)

	III
	110  (43%)

	IV
	30  (12%)

	V
	1  (0%)

	Fair eye
	

	No
	73  (36%)

	Yes
	130  (64%)

	Fair hair
	

	No
	91  (36%)

	Yes
	163  (64%)

	Number of Common Naevi*
	37  (15, 64)

	Presence of any atypical naevi
	

	No
	75  (59%)

	Yes
	52  (41%)

	Presence of any freckles
	

	No
	81  (84%)

	Yes
	16  (16%)

	Presence of any solar lentigines
	

	No
	102  (82%)

	Yes
	22  (18%)

	Sunburns
	

	No
	104  (59%)

	Yes
	73  (41%)

	Melanoma site
	

	Upper limbs
	18  (6%)

	Head and neck
	25  (9%)

	Trunk
	118  (42%)

	Lower limbs
	96  (34%)

	Others/mixed
	23  (8%)

	Melanoma histological type
	

	Nodular melanoma
	41  (17%)

	Superficial spreading melanoma
	162  (68%)

	Acral lentigo melanoma
	8  (3%)

	Spitzoid melanoma
	14  (6%)

	Others
	15  (6%)

	Breslow thickness*
	0.80 (0.4-2.0)

	Stage
	

	0
	40 (17%)

	1
	124 (53%)

	2
	42 (18%)

	3
	27 (11%)

	4
	2 (1%)

	Mitotic count
	

	0
	79  (52%)

	1-6
	62  (41%)

	>6
	10  (7%)

	Ulceration
	

	No
	191  (84%)

	Yes
	37  (16%)

	Regression
	

	No
	128  (85%)

	Yes
	22  (15%)

	TILS
	

	No
	80  (44%)

	Non-Brisk
	83  (45%)

	Brisk
	20  (11%)

	Any MC1R variant
	

	Wild type 
	94 (32%)

	Present
	200 (68%)

	Any RHC variant
	

	Wild type
	94 (49%)

	Present
	97 (51%)

	Any non-RHC variant
	

	Wild type
	94 (42%)

	Present
	130 (58%)

	MC1R V60L
	

	Wild type
	207  (70%)

	Present
	87  (30%)

	MC1R D84E
	

	Wild type
	293  (100%)

	Present
	1  (0%)

	MC1R V92M
	

	Wild type
	259  (88%)

	Present
	35  (12%)

	MC1R  R142H
	

	Wild type
	284  (97%)

	Present
	10  (3%)

	MC1R R151C
	

	Wild type
	263  (89%)

	Present
	31  (11%)

	MC1R I155T
	

	Wild type
	290  (99%)

	Present
	4  (1%)

	MC1R R160W
	

	Wild type
	267  (91%)

	Present
	27  (9%)

	MC1R R163Q
	

	Wild type
	278  (95%)

	Present
	16  (5%)

	MC1R D294H
	

	Wild type
	271  (92%)

	Present
	23  (8%)

	Any CDKN2A mutation
	

	Wild type
	100  (90%)

	Present
	11  (10%)

	Any CDKN2A polymorphism
	

	Wild type
	40 (44%)

	Present
	51 (56%)

	CDK4
	

	Wild type
	110  (100%)

	MITF
	

	Wild type
	102  (97%)

	Present
	3  (3%)

	Status
	

	Alive
	190  (92%)

	Deceased
	16  (7.8%)

	Progression
	

	No
	144  (85%)

	Yes
	25  (15%)


TILS= Tumor-Infiltrating Lymphocytes

*Median (Inter-Quartile Range)
Figure 3. Box plots of the distribution of Breslow thickness according to significant genetic and clinical factors: (a) age; (b) number of common naevi; (c) melanoma site; (d) MC1R R163Q.
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Table 8. Frequency of genetic and clinical factors according to five classes of Breslow thickness and p-value for the association.

	Characteristic
	Breslow thickness
	p-value*

	
	0

N=40
	(0,1]

N=127
	(1-2]

N=55
	(2-4]

N=44
	>4

N=28
	

	Any MC1R variant
	
	
	
	
	
	0.3

	Wild type
	11  (12%)
	37  (39%)
	18  (19%)
	14  (15%)
	14  (15%)
	

	Present
	29  (14%)
	90  (45%)
	37  (18%)
	30  (15%)
	14  (7.0%)
	

	MC1R V60L
	
	
	
	
	
	0.6

	Wild type
	27  (13%)
	91  (44%)
	42  (20%)
	27  (13%)
	20  (9.7%)
	

	Present
	13  (15%)
	36  (41%)
	13  (15%)
	17  (20%)
	8  (9.2%)
	

	MC1R D84E
	
	
	
	
	
	>0.9

	Wild type
	40  (14%)
	126  (43%)
	55  (19%)
	44  (15%)
	28  (9.6%)
	

	Present
	0  (0%)
	1  (100%)
	0  (0%)
	0  (0%)
	0  (0%)
	

	MC1R V92M
	
	
	
	
	
	0.8

	Wild type
	36  (14%)
	108  (42%)
	50  (19%)
	39  (15%)
	26  (10%)
	

	Present
	4  (11%)
	19  (54%)
	5  (14%)
	5  (14%)
	2  (5.7%)
	

	MC1R  R142H
	
	
	
	
	
	>0.9

	Wild type
	39  (14%)
	121  (43%)
	53  (19%)
	43  (15%)
	28  (9.9%)
	

	Present
	1  (10%)
	6  (60%)
	2  (20%)
	1  (10%)
	0  (0%)
	

	MC1R R151C
	
	
	
	
	
	0.13

	Wild type
	36  (14%)
	114  (43%)
	45  (17%)
	40  (15%)
	28  (11%)
	

	Present
	4  (13%)
	13  (42%)
	10  (32%)
	4  (13%)
	0  (0%)
	

	MC1R I155T
	
	
	
	
	
	0.7

	Wild type
	40  (14%)
	125  (43%)
	54  (19%)
	44  (15%)
	27  (9.3%)
	

	Present
	0  (0%)
	2  (50%)
	1  (25%)
	0  (0%)
	1  (25%)
	

	MC1R R160W
	
	
	
	
	
	0.6

	Wild type
	34  (13%)
	114  (43%)
	51  (19%)
	41  (15%)
	27  (10%)
	

	Present
	6  (22%)
	13  (48%)
	4  (15%)
	3  (11%)
	1  (3.7%)
	

	MC1R R163Q
	
	
	
	
	
	0.11

	Wild type
	36  (13%)
	117  (42%)
	54  (19%)
	44  (16%)
	27  (9.7%)
	

	Present
	4  (25%)
	10  (62%)
	1  (6.2%)
	0  (0%)
	1  (6.2%)
	

	MC1R D294H
	
	
	
	
	
	0.6

	Wild type
	37  (14%)
	118  (44%)
	50  (18%)
	42  (15%)
	24  (8.9%)
	

	Present
	3  (13%)
	9  (39%)
	5  (22%)
	2  (8.7%)
	4  (17%)
	

	Any RHC variant
	
	
	
	
	
	0.5

	Wild type
	11  (12%)
	37  (39%)
	18  (19%)
	14  (15%)
	14  (15%)
	

	Present
	12  (12%)
	42  (43%)
	23  (24%)
	13  (13%)
	7  (7.2%)
	

	Any non-RHC variant
	
	
	
	
	
	0.3

	Wild type
	11  (12%)
	37  (39%)
	18  (19%)
	14  (15%)
	14  (15%)
	

	Present
	20  (15%)
	62  (48%)
	18  (14%)
	20  (15%)
	10  (7.7%)
	

	Any CDKN2A mutation
	
	
	
	
	
	0.2

	Wild type
	15  (15%)
	37  (37%)
	13  (13%)
	19  (19%)
	16  (16%)
	

	Present
	0  (0%)
	6  (55%)
	3  (27%)
	2  (18%)
	0  (0%)
	

	Any CDKN2A polymorphism
	
	
	
	
	
	0.091

	Wild type
	1  (2.5%)
	16  (40%)
	8  (20%)
	10  (25%)
	5  (12%)
	

	Present
	10  (20%)
	18  (35%)
	7  (14%)
	7  (14%)
	9  (18%)
	

	Familial case
	
	
	
	
	
	0.3

	No
	37  (14%)
	115  (43%)
	47  (18%)
	40  (15%)
	28  (10%)
	

	Yes
	2  (8.7%)
	10  (43%)
	7  (30%)
	4  (17%)
	0  (0%)
	

	Multiple case
	
	
	
	
	
	0.5

	No
	35  (13%)
	121  (44%)
	51  (18%)
	42  (15%)
	27  (9.8%)
	

	Yes
	4  (29%)
	4  (29%)
	3  (21%)
	2  (14%)
	1  (7.1%)
	

	Children 
	
	
	
	
	
	0.004

	≤14 years
	6  (11%)
	16  (29%)
	10  (18%)
	17  (30%)
	7  (12%)
	

	>14 years
	34  (14%)
	111  (47%)
	45  (19%)
	27  (11%)
	21  (8.8%)
	

	Children and adolescents 
	
	
	
	
	
	0.10

	≤18 years
	27  (15%)
	65  (37%)
	34  (19%)
	31  (18%)
	19  (11%)
	

	>18 years
	13  (11%)
	62  (53%)
	21  (18%)
	13  (11%)
	9  (7.6%)
	

	Gender
	
	
	
	
	
	0.3

	Male
	11  (9.6%)
	46  (40%)
	24  (21%)
	20  (17%)
	14  (12%)
	

	Female
	29  (16%)
	79  (45%)
	31  (18%)
	24  (14%)
	14  (7.9%)
	

	Fair hair 
	
	
	
	
	
	0.4

	No
	15  (16%)
	46  (51%)
	14  (15%)
	11  (12%)
	5  (5.5%)
	

	Yes
	18  (11%)
	71  (44%)
	34  (21%)
	26  (16%)
	14  (8.6%)
	

	Fair eye 
	
	
	
	
	
	0.6

	No
	5  (6.8%)
	32  (44%)
	16  (22%)
	11  (15%)
	9  (12%)
	

	Yes
	16  (12%)
	55  (42%)
	26  (20%)
	23  (18%)
	10  (7.7%)
	

	Dark skin type 
	
	
	
	
	
	0.6

	I-II
	11  (9.7%)
	53  (47%)
	24  (21%)
	16  (14%)
	9  (8.0%)
	

	III-IV
	22  (16%)
	65  (46%)
	23  (16%)
	21  (15%)
	9  (6.4%)
	

	Presence of any freckles
	
	
	
	
	
	0.4

	No
	11  (14%)
	38  (47%)
	15  (19%)
	12  (15%)
	5  (6.2%)
	

	Yes
	1  (6.2%)
	6  (38%)
	2  (12%)
	5  (31%)
	2  (12%)
	

	Common naevi number 
	
	
	
	
	
	0.017

	<30
	3  (4.9%)
	20  (33%)
	16  (26%)
	18  (30%)
	4  (6.6%)
	

	≥30
	12  (11%)
	58  (51%)
	19  (17%)
	15  (13%)
	10  (8.8%)
	

	Presence of any atypical naevi
	
	
	
	
	
	0.18

	No
	7  (9.3%)
	27  (36%)
	17  (23%)
	16  (21%)
	8  (11%)
	

	Yes
	6  (12%)
	29  (56%)
	6  (12%)
	7  (13%)
	4  (7.7%)
	

	Presence of any solar lentigines
	
	
	
	
	
	0.4

	No
	12  (12%)
	37  (36%)
	26  (25%)
	18  (18%)
	9  (8.8%)
	

	Yes
	3  (14%)
	11  (50%)
	4  (18%)
	1  (4.5%)
	3  (14%)
	

	Sunburns
	
	
	
	
	
	>0.9

	No
	12  (12%)
	45  (43%)
	20  (19%)
	18  (17%)
	9  (8.7%)
	

	Yes
	7  (9.6%)
	30  (41%)
	16  (22%)
	13  (18%)
	7  (9.6%)
	

	Melanoma site
	
	
	
	
	
	0.018

	Chronically exposed sites
	2  (5.0%)
	12  (28%)
	13  (30%)
	11  (26%)
	5  (12%)
	

	Intermittently exposed sites
	28  (13%)
	101  (47%)
	34  (16%)
	32  (15%)
	19  (9%)
	

	Nodular melanoma
	
	
	
	
	
	<0.001

	No
	18  (9.0%)
	109  (55%)
	41  (21%)
	18  (9.0%)
	13  (6.5%)
	

	Yes
	0  (0%)
	2  (4.9%)
	9  (22%)
	18  (44%)
	12  (29%)
	


*Chi Square test or Fisher exact test, as appropriate
Table 9. Frequency of genetic and clinical factors according to two classes of Breslow thickness and p-value for the association.

	Characteristic
	Breslow thickness
	p-value*

	
	≤1

N=167
	>1

N=127
	

	Any MC1R variant
	
	
	0.2

	Wild type
	48  (51%)
	46  (49%)
	

	Present
	119  (60%)
	81  (40%)
	

	MC1R V60L
	
	
	>0.9

	Wild type
	118  (57%)
	89  (43%)
	

	Present
	49  (56%)
	38  (44%)
	

	MC1R D84E
	
	
	>0.9

	Wild type
	166  (57%)
	127  (43%)
	

	Present
	1  (100%)
	0  (0%)
	

	MC1R V92M
	
	
	0.3

	Wild type
	144  (56%)
	115  (44%)
	

	Present
	23  (66%)
	12  (34%)
	

	MC1R  R142H
	
	
	0.5

	Wild type
	160  (56%)
	124  (44%)
	

	Present
	7  (70%)
	3  (30%)
	

	MC1R R151C
	
	
	0.8

	Wild type
	150  (57%)
	113  (43%)
	

	Present
	17  (55%)
	14  (45%)
	

	MC1R I155T
	
	
	>0.9

	Wild type
	165  (57%)
	125  (43%)
	

	Present
	2  (50%)
	2  (50%)
	

	MC1R R160W
	
	
	0.14

	Wild type
	148  (55%)
	119  (45%)
	

	Present
	19  (70%)
	8  (30%)
	

	MC1R R163Q
	
	
	0.011

	Wild type
	153  (55%)
	125  (45%)
	

	Present
	14  (88%)
	2  (12%)
	

	MC1R D294H
	
	
	0.6

	Wild type
	155  (57%)
	116  (43%)
	

	Present
	12  (52%)
	11  (48%)
	

	Any RHC variant
	
	
	0.5

	Wild type
	48  (51%)
	46  (49%)
	

	Present
	54  (56%)
	43  (44%)
	

	Any non-RHC variant
	
	
	0.072

	Wild type
	48  (51%)
	46  (49%)
	

	Present
	82  (63%)
	48  (37%)
	

	Any CDKN2A mutation
	
	
	>0.9

	Wild type
	52  (52%)
	48  (48%)
	

	Present
	6  (55%)
	5  (45%)
	

	Any CDKN2A polymorphism
	
	
	0.2

	Wild type
	17  (42%)
	23  (57%)
	

	Present
	28  (55%)
	23  (45%)
	

	Familial case
	
	
	0.7

	No
	152  (57%)
	115  (43%)
	

	Yes
	12  (52%)
	11  (48%)
	

	Multiple case
	
	
	>0.9

	No
	156  (57%)
	120  (43%)
	

	Yes
	8  (57%)
	6  (43%)
	

	Children 
	
	
	0.003

	≤14 years
	22  (39%)
	34  (61%)
	

	>14 years
	145  (61%)
	93  (39%)
	

	Children and adolescents 
	
	
	0.055

	≤18 years
	92  (52%)
	84  (48%)
	

	>18 years
	75  (64%)
	43  (36%)
	

	Gender
	
	
	0.054

	Male
	57  (50%)
	58  (50%)
	

	Female
	108  (61%)
	69  (39%)
	

	Fair hair 
	
	
	0.053

	No
	61  (67%)
	30  (33%)
	

	Yes
	89  (55%)
	74  (45%)
	

	Fair eye 
	
	
	0.6

	No
	37  (51%)
	36  (49%)
	

	Yes
	71  (55%)
	59  (45%)
	

	Dark skin type 
	
	
	0.4

	I-II
	64  (57%)
	49  (43%)
	

	III-IV
	87  (62%)
	53  (38%)
	

	Presence of any freckles
	
	
	0.2

	No
	49  (60%)
	32  (40%)
	

	Yes
	7  (44%)
	9  (56%)
	

	Common naevi number 
	
	
	0.003

	<30
	23  (38%)
	38  (62%)
	

	≥30
	70  (61%)
	44  (39%)
	

	Presence of any atypical naevi
	
	
	0.015

	No
	34  (41%)
	41  (55%)
	

	Yes
	35  (67%)
	17  (33%)
	

	Presence of any solar lentigines
	
	
	0.2

	No
	49  (48%)
	53  (52%)
	

	Yes
	14  (64%)
	8  (36%)
	

	Sunburns
	
	
	0.6

	No
	57  (55%)
	47  (45%)
	

	Yes
	37  (51%)
	36  (49%)
	

	Melanoma site
	
	
	0.0008

	Chronically exposed sites
	14  (33%)
	29  (67%)
	

	Intermittently exposed sites
	129  (60%)
	85  (40%)
	

	Nodular melanoma
	
	
	<0.001

	No
	127  (64%)
	72  (36%)
	

	Yes
	2  (4.9%)
	39  (95%)
	


*Chi Square test or Fisher exact test, as appropriate
Table 10. Frequency of genetic and clinical factors according to ulceration and p-value for the association.

	Characteristic
	Ulceration
	p-value*

	
	No

N=191
	Yes

N=37
	

	Any MC1R variant
	
	
	0.3

	Wild type
	60  (80%)
	15  (20%)
	

	Present
	131  (86%)
	22  (14%)
	

	MC1R V60L
	
	
	0.4

	Wild type
	137  (85%)
	24  (15%)
	

	Present
	54  (81%)
	13  (19%)
	

	MC1R D84E
	
	
	-

	Wild type
	191  (84%)
	37  (16%)
	

	MC1R V92M
	
	
	0.4

	Wild type
	170  (85%)
	31  (15%)
	

	Present
	21  (78%)
	6  (22%)
	

	MC1R  R142H
	
	
	0.4

	Wild type
	182  (83%)
	37  (17%)
	

	Present
	9  (100%)
	0  (0%)
	

	MC1R R151C
	
	
	0.7

	Wild type
	173  (83%)
	35  (17%)
	

	Present
	18  (90%)
	2  (10%)
	

	MC1R I155T
	
	
	0.12

	Wild type
	189  (84%)
	35  (16%)
	

	Present
	2  (50%)
	2  (50%)
	

	MC1R R160W
	
	
	0.7

	Wild type
	175  (83%)
	35  (17%)
	

	Present
	16  (89%)
	2  (11%)
	

	MC1R R163Q
	
	
	0.5

	Wild type
	176  (83%)
	36  (17%)
	

	Present
	15  (94%)
	1  (6.2%)
	

	MC1R D294H
	
	
	0.3

	Wild type
	174  (83%)
	36  (17%)
	

	Present
	17  (94%)
	1  (5.6%)
	

	Any RHC variant
	
	
	0.2

	Wild type
	60  (80%)
	15  (20%)
	

	Present
	61  (87%)
	9  (13%)
	

	Any non-RHC variant
	
	
	0.6

	Wild type
	60  (80%)
	15  (20%)
	

	Present
	86  (83%)
	18  (17%)
	

	Any CDKN2A mutation
	
	
	0.2

	Wild type
	65  (82%)
	14  (18%)
	

	Present
	11  (100%)
	0  (0%)
	

	Any CDKN2A polymorphism
	
	
	0.8


	Wild type
	31  (86%)
	5  (14%)
	

	Present
	36  (84%)
	7  (16%)
	

	Familial case
	
	
	0.4

	No
	170  (84%)
	32  (16%)
	

	Yes
	17  (77%)
	5  (23%)
	

	Multiple case
	
	
	0.13

	No
	174  (82%)
	37  (18%)
	

	Yes
	13  (100%)
	0  (0%)
	

	Children 
	
	
	0.2

	≤14 years
	33  (77%)
	10  (23%)
	

	>14 years
	158  (85%)
	27  (15%)
	

	Children and adolescents 
	
	
	0.9

	≤18 years
	116  (84%)
	22  (16%)
	

	>18 years
	75  (83%)
	15  (17%)
	

	Gender
	
	
	0.4

	Male
	72  (81%)
	17  (19%)
	

	Female
	117  (85%)
	20  (15%)
	

	Fair hair 
	
	
	0.3

	No
	58  (88%)
	8  (12%)
	

	Yes
	108  (82%)
	23  (18%)
	

	Fair eye 
	
	
	0.4

	No
	33  (79%)
	9  (21%)
	

	Yes
	90  (84%)
	17  (16%)
	

	Dark skin type 
	
	
	0.8

	I-II
	68  (83%)
	14  (17%)
	

	III-IV
	96  (84%)
	18  (16%)
	

	Presence of any freckles
	
	
	0.4

	No
	60  (87%)
	9  (13%)
	

	Yes
	10  (77%)
	3  (23%)
	

	Common naevi number 
	
	
	0.7

	<30
	38  (78%)
	11  (22%)
	

	≥30
	63  (81%)
	15  (19%)
	

	Presence of any atypical naevi
	
	
	0.3

	No
	46  (75%)
	15  (25%)
	

	Yes
	39  (83%)
	8  (17%)
	

	Presence of any solar lentigines
	
	
	0.5

	No
	69  (78%)
	20  (22%)
	

	Yes
	14  (88%)
	2  (12%)
	

	Sunburns
	
	
	0.5

	No
	67  (84%)
	13  (16%)
	

	Yes
	46  (79%)
	12  (21%)
	

	Melanoma site
	
	
	0.04

	Chronically exposed sites
	20  (69%)
	9  (31%)
	

	Intermittently exposed sites
	143  (85%)
	26  (15%)
	

	Nodular melanoma
	
	
	<0.001

	No
	136  (87%)
	20  (13%)
	

	Yes
	17  (52%)
	16  (48%)
	


*Chi Square test or Fisher exact test, as appropriate
Table 11. Frequency of genetic and clinical factors according to mitotic count (3 classes) and p-value for the association.

	Characteristic
	Mitotic count
	p-value*

	
	0

N=79
	1-6

N=62
	>6

N=10
	

	Any MC1R variant
	
	
	
	0.3

	Wild type
	27  (51%)
	20  (38%)
	6  (11%)
	

	Present
	52  (53%)
	42  (43%)
	4  (4.1%)
	

	MC1R V60L
	
	
	
	>0.9

	Wild type
	54  (51%)
	45  (42%)
	7  (6.6%)
	

	Present
	25  (56%)
	17  (38%)
	3  (6.7%)
	

	MC1R D84E
	
	
	
	

	Wild type
	79  (52%)
	62  (41%)
	10  (6.6%)
	

	MC1R V92M
	
	
	
	0.084

	Wild type
	68  (50%)
	59  (44%)
	8  (5.9%)
	

	Present
	11  (69%)
	3  (19%)
	2  (12%)
	

	MC1R  R142H
	
	
	
	0.8

	Wild type
	75  (52%)
	60  (41%)
	10  (6.9%)
	

	Present
	4  (67%)
	2  (33%)
	0  (0%)
	

	MC1R R151C
	
	
	
	0.3

	Wild type
	73  (54%)
	53  (39%)
	10  (7.4%)
	

	Present
	6  (40%)
	9  (60%)
	0  (0%)
	

	MC1R I155T
	
	
	
	0.5

	Wild type
	78  (53%)
	59  (40%)
	10  (6.8%)
	

	Present
	1  (25%)
	3  (75%)
	0  (0%)
	

	MC1R R160W
	
	
	
	0.8

	Wild type
	71  (52%)
	56  (41%)
	10  (7.3%)
	

	Present
	8  (57%)
	6  (43%)
	0  (0%)
	

	MC1R R163Q
	
	
	
	>0.9

	Wild type
	75  (52%)
	59  (41%)
	10  (6.9%)
	

	Present
	4  (57%)
	3  (43%)
	0  (0%)
	

	MC1R D294H
	
	
	
	0.3

	Wild type
	73  (51%)
	61  (42%)
	10  (6.9%)
	

	Present
	6  (86%)
	1  (14%)
	0  (0%)
	

	Any RHC variant
	
	
	
	0.042

	Wild type
	27  (51%)
	20  (38%)
	6  (11%)
	

	Present
	23  (49%)
	24  (51%)
	0  (0%)
	

	Any non-RHC variant
	
	
	
	0.6

	Wild type
	27  (51%)
	20  (38%)
	6  (11%)
	

	Present
	37  (58%)
	23  (36%)
	4  (6.2%)
	

	Any CDKN2A mutation
	
	
	
	0.6

	Wild type
	30  (55%)
	18  (33%)
	7  (13%)
	

	Present
	6  (75%)
	2  (25%)
	0  (0%)
	

	Any CDKN2A polymorphism
	
	
	
	>0.9

	Wild type
	14  (61%)
	7  (30%)
	2  (8.7%)
	

	Present
	18  (53%)
	12  (35%)
	4  (12%)
	

	Familial case
	
	
	
	0.5

	No
	66  (51%)
	54  (42%)
	10  (7.7%)
	

	Yes
	11  (65%)
	6  (35%)
	0  (0%)
	

	Multiple case
	
	
	
	0.2

	No
	68  (50%)
	58  (43%)
	10  (7.4%)
	

	Yes
	9  (82%)
	2  (18%)
	0  (0%)
	

	Children 
	
	
	
	0.014

	≤14 years
	9  (36%)
	11  (44%)
	5  (20%)
	

	>14 years
	70  (56%)
	51  (40%)
	5  (4.0%)
	

	Children and adolescents 
	
	
	
	0.3

	≤18 years
	45  (52%)
	34  (39%)
	8  (9.2%)
	

	>18 years
	34  (53%)
	28  (44%)
	2  (3.1%)
	

	Gender
	
	
	
	0.2

	Male
	26  (44%)
	27  (46%)
	6  (10%)
	

	Female
	52  (58%)
	34  (38%)
	4  (4.4%)
	

	Fair hair 
	
	
	
	0.9

	No
	20  (49%)
	19  (46%)
	2  (4.9%)
	

	Yes
	48  (53%)
	38  (42%)
	4  (4.4%)
	

	Fair eye 
	
	
	
	0.8

	No
	14  (52%)
	11  (41%)
	2  (7.4%)
	

	Yes
	37  (49%)
	35  (46%)
	4  (5.3%)
	

	Dark skin type 
	
	
	
	0.7

	I-II
	24  (47%)
	24  (47%)
	3  (5.9%)
	

	III-IV
	44  (54%)
	34  (42%)
	3  (3.7%)
	

	Presence of any freckles
	
	
	
	0.063

	No
	27  (60%)
	15  (33%)
	3  (6.7%)
	

	Yes
	3  (27%)
	8  (73%)
	0  (0%)
	

	Common naevi number 
	
	
	
	0.010

	<30
	12  (38%)
	15  (47%)
	5  (16%)
	

	≥30
	28  (53%)
	25  (47%)
	0  (0%)
	

	Presence of any atypical naevi
	
	
	
	0.14

	No
	19  (45%)
	20  (48%)
	3  (7.1%)
	

	Yes
	20  (69%)
	8  (28%)
	1  (3.5%)
	

	Presence of any solar lentigines
	
	
	
	0.6

	No
	24  (41%)
	30  (52%)
	4  (6.9%)
	

	Yes
	6  (60%)
	4  (40%)
	0  (0%)
	

	Sunburns
	
	
	
	0.9

	No
	27  (51%)
	22  (42%)
	4  (7.5%)
	

	Yes
	19  (49%)
	18  (46%)
	2  (5.1%)
	

	Melanoma site
	
	
	
	0.007

	Chronically exposed sites
	7  (33%)
	9  (43%)
	5  24%)
	

	Intermittently exposed sites
	59  (54%)
	45  (41%)
	5  (4.6%)
	

	Nodular melanoma
	
	
	
	0.2

	No
	50  (49%)
	45  (44%)
	8  (7.8%)
	

	Yes
	5  (28%)
	11  (61%)
	2  (11%)
	


*Chi Square test or Fisher exact test, as appropriate
Table 12. Frequency of genetic and clinical factors according to mitotic count (two classes) and p-value for the association.
	Characteristic
	Mitotic count
	p-value*

	
	0

N = 79
	>0

 N = 72
	

	Any MC1R variant
	
	
	0.8

	Wild type
	27  (51%)
	26  (49%)
	

	Present
	52  (53%)
	46  (47%)
	

	MC1R V60L
	
	
	0.6

	Wild type
	54  (51%)
	52  (49%)
	

	Present
	25  (56%)
	20  (44%)
	

	MC1R D84E
	
	
	-

	Wild type
	79  (52%)
	72  (48%)
	

	MC1R V92M
	
	
	0.2

	Wild type
	68  (50%)
	67  (50%)
	

	Present
	11  (69%)
	5  (31%)
	

	MC1R  R142H
	
	
	0.7

	Wild type
	75  (52%)
	70  (48%)
	

	Present
	4  (67%)
	2  (33%)
	

	MC1R R151C
	
	
	0.3

	Wild type
	73  (54%)
	63  (46%)
	

	Present
	6  (40%)
	9  (60%)
	

	MC1R I155T
	
	
	0.3

	Wild type
	78  (53%)
	69  (47%)
	

	Present
	1  (25%)
	3  (75%)
	

	MC1R R160W
	
	
	0.7

	Wild type
	71  (52%)
	66  (48%)
	

	Present
	8  (57%)
	6  (43%)
	

	MC1R R163Q
	
	
	>0.9

	Wild type
	75  (52%)
	69  (48%)
	

	Present
	4  (57%)
	3  (43%)
	

	MC1R D294H
	
	
	0.12

	Wild type
	73  (51%)
	71  (49%)
	

	Present
	6  (86%)
	1  (14%)
	

	Any RHC variant
	
	
	0.8

	Wild type
	27  (51%)
	26  (49%)
	

	Present
	23  (49%)
	24  (51%)
	

	Any non-RHC variant
	
	
	0.5

	Wild type
	27  (51%)
	26  (49%)
	

	Present
	37  (58%)
	27  (42%)
	

	Any CDKN2A mutation
	
	
	0.4

	Wild type
	30  (55%)
	25  (45%)
	

	Present
	6  (75%)
	2  (25%)
	

	Any CDKN2A polymorphism
	
	
	0.6

	Wild type
	14  (61%)
	9  (39%)
	

	Present
	18  (53%)
	16  (47%)
	

	Familial case
	
	
	0.3

	No
	66  (51%)
	64  (49%)
	

	Yes
	11  (65%)
	6  (35%)
	

	Multiple case
	
	
	0.042

	No
	68  (50%)
	68  (50%)
	

	Yes
	9  (82%)
	2  (18%)
	

	Children 
	
	
	0.074

	≤14 years
	9  (36%)
	16  (64%)
	

	>14 years
	70  (56%)
	56  (44%)
	

	Children and adolescents 
	
	
	0.9

	≤18 years
	45  (52%)
	42  (48%)
	

	>18 years
	34  (53%)
	30  (47%)
	

	Gender
	
	
	0.10

	Male
	26  (44%)
	33  (56%)
	

	Female
	52  (58%)
	38  (42%)
	

	Fair hair 
	
	
	0.6

	No
	20  (49%)
	21  (51%)
	

	Yes
	48  (53%)
	42  (47%)
	

	Fair eye 
	
	
	0.8

	No
	14  (52%)
	13  (48%)
	

	Yes
	37  (49%)
	39  (51%)
	

	Dark skin type 
	
	
	0.4

	I-II
	24  (47%)
	27  (53%)
	

	III-IV
	44  (54%)
	37  (46%)
	

	Presence of any freckles
	
	
	0.051

	No
	27  (60%)
	18  (40%)
	

	Yes
	3  (27%)
	8  (73%)
	

	Common naevi number 
	
	
	0.2

	<30
	12  (38%)
	20  (62%)
	

	≥30
	28  (53%)
	25  (47%)
	

	Presence of any atypical naevi
	
	
	0.05

	No
	19  (45%)
	23  (55%)
	

	Yes
	20  (69%)
	9  (31%)
	

	Presence of any solar lentigines
	
	
	0.3

	No
	24  (41%)
	34  (59%)
	

	Yes
	6  (60%)
	4  (40%)
	

	Sunburns
	
	
	0.8

	No
	27  (51%)
	26  (49%)
	

	Yes
	19  (49%)
	20  (51%)
	

	Melanoma site
	
	
	0.08

	Chronically exposed sites
	7  (33%)
	14  (67%)
	

	Intermittently exposed sites
	59  (54%)
	50  (46%)
	

	Nodular melanoma
	
	
	0.10

	No
	50  (49%)
	53  (51%)
	

	Yes
	5  (28%)
	13  (72%)
	


*Chi Square test or Fisher exact test, as appropriate
Table 13. Frequency of genetic and clinical factors according to regression and p-value for the association
	Characteristic
	Regression
	p-value*

	
	No

N = 128
	Yes

N = 22
	

	Any MC1R variant
	
	
	0.8

	Wild type
	43  (84%)
	8  (16%)
	

	Present
	85  (86%)
	14  (14%)
	

	MC1R V60L
	
	
	0.6

	Wild type
	85  (84%)
	16  (16%)
	

	Present
	43  (88%)
	6  (12%)
	

	MC1R D84E
	
	
	-

	Wild type
	128  (85%)
	22  (15%)
	

	MC1R V92M
	
	
	>0.9

	Wild type
	116  (85%)
	20  (15%)
	

	Present
	12  (86%)
	2  (14%)
	

	MC1R  R142H
	
	
	0.6

	Wild type
	124  (86%)
	21  (14%)
	

	Present
	4  (80%)
	1  (20%)
	

	MC1R R151C
	
	
	0.4

	Wild type
	119  (86%)
	19  (14%)
	

	Present
	9  (75%)
	3  (25%)
	

	MC1R I155T
	
	
	>0.9

	Wild type
	124  (85%)
	22  (15%)
	

	Present
	4  (100%)
	0  (0%)
	

	MC1R R160W
	
	
	0.2

	Wild type
	116  (84%)
	22  (16%)
	

	Present
	12  (100%)
	0  (0%)
	

	MC1R R163Q
	
	
	0.6

	Wild type
	121  (85%)
	22  (15%)
	

	Present
	7  (100%)
	0  (0%)
	

	MC1R D294H
	
	
	0.3

	Wild type
	122  (86%)
	20  (14%)
	

	Present
	6  (75%)
	2  (25%)
	

	Any RHC variant
	
	
	0.7

	Wild type
	43  (84%)
	8  (16%)
	

	Present
	34  (81%)
	8  (19%)
	

	Any non-RHC variant
	
	
	0.6

	Wild type
	43  (84%)
	8  (16%)
	

	Present
	59  (88%)
	8  (12%)
	

	Any CDKN2A mutation
	
	
	0.4

	Wild type
	39  (87%)
	6  (13%)
	

	Present
	2  (67%)
	1  (33%)
	

	Any CDKN2A polymorphism
	
	
	0.4

	Wild type
	13  (76%)
	4  (24%)
	

	Present
	20  (91%)
	2  (9.1%)
	

	Familial case
	
	
	0.7

	No
	117  (85%)
	20  (15%)
	

	Yes
	9  (82%)
	2  (18%)
	

	Multiple case
	
	
	>0.9

	No
	120  (85%)
	21  (15%)
	

	Yes
	6  (86%)
	1  (14%)
	

	Children 
	
	
	0.078

	≤14 years
	27  (96%)
	1  (3.6%)
	

	>14 years
	101  (83%)
	21  (17%)
	

	Children and adolescents 
	
	
	0.003

	≤18 years
	84  (92%)
	7  (7.7%)
	

	>18 years
	44  (75%)
	15  (25%)
	

	Gender
	
	
	0.2

	Male
	47  (81%)
	11  (19%)
	

	Female
	80  (88%)
	11  (12%)
	

	Fair hair 
	
	
	>0.9

	No
	29  (88%)
	4  (12%)
	

	Yes
	86  (85%)
	15  (15%)
	

	Fair eye 
	
	
	0.2

	No
	21  (78%)
	6  (22%)
	

	Yes
	74  (88%)
	10  (12%)
	

	Dark skin type 
	
	
	0.3

	I-II
	43  (81%)
	10  (19%)
	

	III-IV
	71  (88%)
	10  (12%)
	

	Presence of any freckles
	
	
	0.6

	No
	36  (82%)
	8  (18%)
	

	Yes
	6  (75%)
	2  (25%)
	

	Common naevi number 
	
	
	0.6

	<30
	39  (87%)
	6  (13%)
	

	≥30
	42  (82%)
	9  (18%)
	

	Presence of any atypical naevi
	
	
	0.7

	No
	41  (85%)
	7  (15%)
	

	Yes
	23  (88%)
	3  (12%)
	

	Presence of any solar lentigines
	
	
	0.010

	No
	68  (89%)
	8  (11%)
	

	Yes
	9  (60%)
	6  (40%)
	

	Sunburns
	
	
	0.035

	No
	55  (90%)
	6  (9.8%)
	

	Yes
	29  (74%)
	10  (26%)
	

	Melanoma site
	
	
	0.53

	Chronically exposed sites
	15  (79%)
	4  (21%)
	

	Intermittently exposed sites
	89  (85%)
	16  (15%)
	

	Nodular melanoma
	
	
	0.5

	No
	83  (83%)
	17  (17%)
	

	Yes
	19  (90%)
	2  (9.5%)
	


*Chi Square test or Fisher exact test, as appropriate
Table 14. Frequency of genetic and clinical factors according to tumor-infiltrating lymphocytes (TILS, three classes) and p-value for the association.

	Characteristic
	TILS
	p-value*

	
	No

N = 80
	Non Brisk

N= 83
	Brisk

N=20
	

	Any MC1R variant
	
	
	
	0.087

	Wild type
	28  (44%)
	24  (38%)
	11  (17%)
	

	Present
	52  (43%)
	59  (49%)
	9  (7.5%)
	

	MC1R V60L
	
	
	
	0.017

	Wild type
	57  (45%)
	52  (41%)
	19  (15%)
	

	Present
	23  (42%)
	31  (56%)
	1  (1.8%)
	

	MC1R D84E
	
	
	
	-

	Wild type
	80  (44%)
	83  (45%)
	20  (11%)
	

	MC1R V92M
	
	
	
	0.7

	Wild type
	73  (44%)
	73  (44%)
	19  (12%)
	

	Present
	7  (39%)
	10  (56%)
	1  (5.6%)
	

	MC1R  R142H
	
	
	
	0.075

	Wild type
	79  (45%)
	76  (43%)
	20  (11%)
	

	Present
	1  (12%)
	7  (88%)
	0  (0%)
	

	MC1R R151C
	
	
	
	0.7

	Wild type
	72  (44%)
	75  (46%)
	17  (10%)
	

	Present
	8  (42%)
	8  (42%)
	3  (16%)
	

	MC1R I155T
	
	
	
	0.3

	Wild type
	78  (44%)
	82  (46%)
	19  (11%)
	

	Present
	2  (50%)
	1  (25%)
	1  (25%)
	

	MC1R R160W
	
	
	
	0.8

	Wild type
	72  (43%)
	77  (46%)
	18  (11%)
	

	Present
	8  (50%)
	6  (38%)
	2  (12%)
	

	MC1R R163Q
	
	
	
	0.061

	Wild type
	73  (42%)
	82  (47%)
	19  (11%)
	

	Present
	7  (78%)
	1  (11%)
	1  (11%)
	

	MC1R D294H
	
	
	
	0.3

	Wild type
	77  (45%)
	76  (44%)
	20  (12%)
	

	Present
	3  (30%)
	7  (70%)
	0  (0%)
	

	Any RHC variant
	
	
	
	0.5

	Wild type
	28  (44%)
	24  (38%)
	11  (17%)
	

	Present
	23  (40%)
	27  (47%)
	7  (12%)
	

	Any non-RHC variant
	
	
	
	0.020

	Wild type
	28  (44%)
	24  (38%)
	11  (17%)
	

	Present
	36  (46%)
	40  (51%)
	3  (3.8%)
	

	Any CDKN2A mutation
	
	
	
	0.8

	Wild type
	33  (52%)
	26  (41%)
	5  (7.8%)
	

	Present
	2  (40%)
	3  (60%)
	0  (0%)
	

	Any CDKN2A polymorphism
	
	
	
	0.2

	Wild type
	9  (38%)
	14  (58%)
	1  (4.2%)
	

	Present
	21  (58%)
	12  (33%)
	3  (8.3%)
	

	Familial case
	
	
	
	0.2

	No
	74  (45%)
	72  (43%)
	20  (12%)
	

	Yes
	4  (31%)
	9  (69%)
	0  (0%)
	

	Multiple case
	
	
	
	0.041

	No
	71  (42%)
	80  (47%)
	20  (12%)
	

	Yes
	7  (88%)
	1  (12%)
	0  (0%)
	

	Children 
	
	
	
	0.4

	≤14 years
	18  (53%)
	12  (35%)
	4  (12%)
	

	>14 years
	62  (42%)
	71  (48%)
	16  (11%)
	

	Children and adolescents 
	
	
	
	0.012

	≤18 years
	56  (52%)
	39  (36%)
	12  (11%)
	

	>18 years
	24  (32%)
	44  (58%)
	8  (11%)
	

	Gender
	
	
	
	0.3

	Male
	29  (39%)
	34  (46%)
	11  (15%)
	

	Female
	51  (48%)
	47  (44%)
	9  (8.4%)
	

	Fair hair 
	
	
	
	0.9

	No
	20  (39%)
	26  (51%)
	5  (9.8%)
	

	Yes
	43  (40%)
	51  (48%)
	13  (12%)
	

	Fair eye 
	
	
	
	0.6

	No
	10  (32%)
	18  (58%)
	3  (9.7%)
	

	Yes
	38  (40%)
	45  (48%)
	11  (12%)
	

	Dark skin type 
	
	
	
	0.8

	I-II
	26  (42%)
	30  (48%)
	6  (9.7%)
	

	III-IV
	37  (39%)
	47  (49%)
	12  (12%)
	

	Presence of any freckles
	
	
	
	0.063

	No
	26  (48%)
	26  (48%)
	2  (3.7%)
	

	Yes
	2  (20%)
	6  (60%)
	2  (20%)
	

	Common naevi number 
	
	
	
	0.9

	<30
	16  (37%)
	23  (53%)
	4  (9.3%)
	

	≥30
	24  (38%)
	35  (56%)
	4  (6.3%)
	

	Presence of any atypical naevi
	
	
	
	0.5

	No
	17  (33%)
	29  (57%)
	5  (9.8%)
	

	Yes
	15  (45%)
	16  (48%)
	2  (6.1%)
	

	Presence of any solar lentigines
	
	
	
	0.2

	No
	30  (40%)
	32  (43%)
	13  (17%)
	

	Yes
	6  (38%)
	10  (62%)
	0  (0%)
	

	Sunburns
	
	
	
	0.9

	No
	25  (38%)
	35  (53%)
	6  (9.1%)
	

	Yes
	18  (40%)
	22  (49%)
	5  (11%)
	

	Melanoma site
	
	
	
	0.8

	Chronically exposed sites
	10  (40%)
	11  (44%)
	4  (16%)
	

	Intermittently exposed sites
	57  (43%)
	60  (45%)
	16  (12%)
	

	Nodular melanoma
	
	
	
	0.7

	No
	46  (37%)
	64  (51%)
	15  (12%)
	

	Yes
	11  (48%)
	10  (43%)
	2  (8.7%)
	


*Chi Square test or Fisher exact test, as appropriate
Table 15. Frequency of genetic and clinical factors according to tumor-infiltrating lymphocytes (TILS, two classes) and p-value for the association.

	Characteristic
	TILS
	p-value*

	
	No

N = 80
	Yes

N = 103
	

	Any MC1R variant
	
	
	0.9

	Wild type
	28  (44%)
	35  (56%)
	

	Present
	52  (43%)
	68  (57%)
	

	MC1R V60L
	
	
	0.7

	Wild type
	57  (45%)
	71  (55%)
	

	Present
	23  (42%)
	32  (58%)
	

	MC1R D84E
	
	
	-

	Wild type
	80  (44%)
	103  (56%)
	

	MC1R V92M
	
	
	0.7

	Wild type
	73  (44%)
	92  (56%)
	

	Present
	7  (39%)
	11  (61%)
	

	MC1R  R142H
	
	
	0.14

	Wild type
	79  (45%)
	96  (55%)
	

	Present
	1  (12%)
	7  (88%)
	

	MC1R R151C
	
	
	0.9

	Wild type
	72  (44%)
	92  (56%)
	

	Present
	8  (42%)
	11  (58%)
	

	MC1R I155T
	
	
	>0.9

	Wild type
	78  (44%)
	101  (56%)
	

	Present
	2  (50%)
	2  (50%)
	

	MC1R R160W
	
	
	0.6

	Wild type
	72  (43%)
	95  (57%)
	

	Present
	8  (50%)
	8  (50%)
	

	MC1R R163Q
	
	
	0.043

	Wild type
	73  (42%)
	101  (58%)
	

	Present
	7  (78%)
	2  (22%)
	

	MC1R D294H
	
	
	0.5

	Wild type
	77  (45%)
	96  (55%)
	

	Present
	3  (30%)
	7  (70%)
	

	Any RHC variant
	
	
	0.7

	Wild type
	28  (44%)
	35  (56%)
	

	Present
	23  (40%)
	34  (60%)
	

	Any non-RHC variant
	
	
	0.9

	Wild type
	28  (44%)
	35  (56%)
	

	Present
	36  (46%)
	43  (54%)
	

	Any CDKN2A mutation
	
	
	0.7

	Wild type
	33  (52%)
	31  (48%)
	

	Present
	2  (40%)
	3  (60%)
	

	Any CDKN2A polymorphism
	
	
	0.11

	Wild type
	9  (38%)
	15  (62%)
	

	Present
	21  (58%)
	15  (42%)
	

	Familial case
	
	
	0.3

	No
	74  (45%)
	92  (55%)
	

	Yes
	4  (31%)
	9  (69%)
	

	Multiple case
	
	
	0.022

	No
	71  (42%)
	100  (58%)
	

	Yes
	7  (88%)
	1  (12%)
	

	Children 
	
	
	0.2

	≤14 years
	18  (53%)
	16  (47%)
	

	>14 years
	62  (42%)
	87  (58%)
	

	Children and adolescents 
	
	
	0.005

	≤18 years
	56  (52%)
	51  (48%)
	

	>18 years
	24  (32%)
	52  (68%)
	

	Gender
	
	
	0.3

	Male
	29  (39%)
	45  (61%)
	

	Female
	51  (48%)
	56  (52%)
	

	Fair hair 
	
	
	>0.9

	No
	20  (39%)
	31  (61%)
	

	Yes
	43  (40%)
	64  (60%)
	

	Fair eye 
	
	
	0.4

	No
	10  (32%)
	21  (68%)
	

	Yes
	38  (40%)
	56  (60%)
	

	Dark skin type 
	
	
	0.7

	I-II
	26  (42%)
	36  (58%)
	

	III-IV
	37  (39%)
	59  (61%)
	

	Presence of any freckles
	
	
	0.2

	No
	26  (48%)
	28  (52%)
	

	Yes
	2  (20%)
	8  (80%)
	

	Common naevi number 
	
	
	>0.9

	<30
	16  (37%)
	27  (63%)
	

	≥30
	24  (38%)
	39  (62%)
	

	Presence of any atypical naevi
	
	
	0.3

	No
	17  (33%)
	34  (67%)
	

	Yes
	15  (45%)
	18  (55%)
	

	Presence of any solar lentigines
	
	
	0.9

	No
	30  (40%)
	45  (60%)
	

	Yes
	6  (38%)
	10  (62%)
	

	Sunburns
	
	
	0.8

	No
	25  (38%)
	41  (62%)
	

	Yes
	18  (40%)
	27  (60%)
	

	Melanoma site
	
	
	0.8

	Chronically exposed sites
	10  (40%)
	15  (60%)
	

	Intermittently exposed sites
	57  (43%)
	76  (57%)
	

	Nodular melanoma
	
	
	0.3

	No
	46  (37%)
	79  (63%)
	

	Yes
	11  (48%)
	12  (52%)
	


*Chi Square test or Fisher exact test, as appropriate
Table 16. Frequency of genetic and clinical factors according to stage (three classes) and p-value for the association.

	Characteristic
	Stage
	p-value*

	
	< III

N = 212
	III

N = 27
	IV

N = 2
	

	Any MC1R variant
	
	
	
	0.8

	Wild type
	72  (89%)
	8  (9.9%)
	1  (1.2%)
	

	Present
	140  (88%)
	19  (12%)
	1  (0.6%)
	

	MC1R V60L
	
	
	
	0.4

	Wild type
	152  (89%)
	17  (10%)
	1  (0.6%)
	

	Present
	60  (85%)
	10  (14%)
	1  (1.4%)
	

	MC1R D84E
	
	
	
	-

	Wild type
	212  (88%)
	27  (11%)
	2  (0.8%)
	

	MC1R V92M
	
	
	
	0.2

	Wild type
	188  (89%)
	23  (11%)
	1  (0.5%)
	

	Present
	24  (83%)
	4  (14%)
	1  (3.4%)
	

	MC1R  R142H
	
	
	
	0.6

	Wild type
	202  (87%)
	27  (12%)
	2  (0.9%)
	

	Present
	10  (100%)
	0  (0%)
	0  (0%)
	

	MC1R R151C
	
	
	
	0.2

	Wild type
	196  (89%)
	22  (10%)
	2  (0.9%)
	

	Present
	16  (76%)
	5  (24%)
	0  (0%)
	

	MC1R I155T
	
	
	
	0.4

	Wild type
	209  (88%)
	26  (11%)
	2  (0.8%)
	

	Present
	3  (75%)
	1  (25%)
	0  (0%)
	

	MC1R R160W
	
	
	
	>0.9

	Wild type
	194  (88%)
	25  (11%)
	2  (0.9%)
	

	Present
	18  (90%)
	2  (10%)
	0  (0%)
	

	MC1R R163Q
	
	
	
	0.3

	Wild type
	196  (87%)
	27  (12%)
	2  (0.9%)
	

	Present
	16  (100%)
	0  (0%)
	0  (0%)
	

	MC1R D294H
	
	
	
	0.7

	Wild type
	195  (87%)
	26  (12%)
	2  (0.9%)
	

	Present
	17  (94%)
	1  (5.6%)
	0  (0%)
	

	Any RHC variant
	
	
	
	0.9

	Wild type
	72  (89%)
	8  (9.9%)
	1  (1.2%)
	

	Present
	64  (88%)
	9  (12%)
	0  (0%)
	

	Any non-RHC variant
	
	
	
	0.8

	Wild type
	72  (89%)
	8  (9.9%)
	1  (1.2%)
	

	Present
	94  (86%)
	14  (13%)
	1  (0.9%)
	

	Any CDKN2A mutation
	
	
	
	0.4

	Wild type
	70  (82%)
	14  (16%)
	1  (1.2%)
	

	Present
	11  (100%)
	0  (0%)
	0  (0%)
	

	Any CDKN2A polymorphism
	
	
	
	0.9

	Wild type
	31  (82%)
	6  (16%)
	1  (2.6%)
	

	Present
	37  (84%)
	7  (16%)
	0  (0%)
	

	Familial case
	
	
	
	>0.9

	No
	188  (88%)
	24  (11%)
	2  (0.9%)
	

	Yes
	21  (91%)
	2  (8.7%)
	0  (0%)
	

	Multiple case
	
	
	
	>0.9

	No
	196  (88%)
	25  (11%)
	2  (0.9%)
	

	Yes
	13  (93%)
	1  (7.1%)
	0  (0%)
	

	Children 
	
	
	
	0.12

	≤14 years
	37  (80%)
	8  (17%)
	1  (2.2%)
	

	>14 years
	175  (90%)
	19  (9.7%)
	1  (0.5%)
	

	Children and adolescents 
	
	
	
	0.5

	≤18 years
	124  (86%)
	19  (13%)
	1  (0.7%)
	

	>18 years
	88  (91%)
	8  (8.2%)
	1  (1.0%)
	

	Gender
	
	
	
	0.2

	Male
	78  (85%)
	14  (15%)
	0  (0%)
	

	Female
	132  (90%)
	13  (8.8%)
	2  (1.4%)
	

	Fair hair 
	
	
	
	0.5

	No
	62  (91%)
	5  (7.4%)
	1  (1.5%)
	

	Yes
	124  (91%)
	12  (8.8%)
	0  (0%)
	

	Fair eye 
	
	
	
	0.8

	No
	38  (90%)
	4  (9.5%)
	0  (0%)
	

	Yes
	103  (92%)
	9  (8.0%)
	0  (0%)
	

	Dark skin type 
	
	
	
	0.8

	I-II
	79  (93%)
	6  (7.1%)
	0  (0%)
	

	III-IV
	107  (90%)
	11  (9.2%)
	1  (0.8%)
	

	Presence of any freckles
	
	
	
	0.3

	No
	65  (93%)
	5  (7.1%)
	0  (0%)
	

	Yes
	11  (85%)
	2  (15%)
	0  (0%)
	

	Common naevi number 
	
	
	
	0.4

	<30
	43  (88%)
	6  (12%)
	0  (0%)
	

	≥30
	77  (93%)
	6  (7.2%)
	0  (0%)
	

	Presence of any atypical naevi
	
	
	
	>0.9

	No
	58  (89%)
	7  (11%)
	0  (0%)
	

	Yes
	42  (91%)
	4  (8.7%)
	0  (0%)
	

	Presence of any solar lentigines
	
	
	
	0.7

	No
	85  (92%)
	7  (7.6%)
	0  (0%)
	

	Yes
	17  (89%)
	2  (11%)
	0  (0%)
	

	Sunburns
	
	
	
	0.8

	No
	74  (91%)
	7  (8.6%)
	0  (0%)
	

	Yes
	54  (90%)
	6  (10%)
	0  (0%)
	

	Melanoma site
	
	
	
	0.031

	Chronically exposed sites
	24  (73%)
	9  (27%)
	0  (0%)
	

	Intermittently exposed sites
	155  (89%)
	18  (10%)
	1  (0.6%)
	

	Nodular melanoma
	
	
	
	<0.001

	No
	152  (92%)
	12  (7.2%)
	2  (1.2%)
	

	Yes
	22  (63%)
	13  (37%)
	0  (0%)
	

	*Chi Square test or Fisher exact test, as appropriate


	


Table 17. Frequency of genetic and clinical factors according to stage (two classes) and p-value for the association.

	Characteristic
	Stage
	p-value*

	
	< III

N = 212
	III-IV

N = 29
	

	Any MC1R variant
	
	
	0.8

	Wild type
	72  (89%)
	9  (11%)
	

	Present
	140  (88%)
	20  (12%)
	

	MC1R V60L
	
	
	0.3

	Wild type
	152  (89%)
	18  (11%)
	

	Present
	60  (85%)
	11  (15%)
	

	MC1R D84E
	
	
	-

	Wild type
	212  (88%)
	29  (12%)
	

	MC1R V92M
	
	
	0.4

	Wild type
	188  (89%)
	24  (11%)
	

	Present
	24  (83%)
	5  (17%)
	

	MC1R  R142H
	
	
	0.6

	Wild type
	202  (87%)
	29  (13%)
	

	Present
	10  (100%)
	0  (0%)
	

	MC1R R151C
	
	
	0.15

	Wild type
	196  (89%)
	24  (11%)
	

	Present
	16  (76%)
	5  (24%)
	

	MC1R I155T
	
	
	0.4

	Wild type
	209  (88%)
	28  (12%)
	

	Present
	3  (75%)
	1  (25%)
	

	MC1R R160W
	
	
	>0.9

	Wild type
	194  (88%)
	27  (12%)
	

	Present
	18  (90%)
	2  (10%)
	

	MC1R R163Q
	
	
	0.2

	Wild type
	196  (87%)
	29  (13%)
	

	Present
	16  (100%)
	0  (0%)
	

	MC1R D294H
	
	
	0.7

	Wild type
	195  (87%)
	28  (13%)
	

	Present
	17  (94%)
	1  (5.6%)
	

	Any RHC variant
	
	
	0.8

	Wild type
	72  (89%)
	9  (11%)
	

	Present
	64  (88%)
	9  (12%)
	

	Any non-RHC variant
	
	
	0.6

	Wild type
	72  (89%)
	9  (11%)
	

	Present
	94  (86%)
	15  (14%)
	

	Any CDKN2A mutation
	
	
	0.2

	Wild type
	70  (82%)
	15  (18%)
	

	Present
	11  (100%)
	0  (0%)
	

	Any CDKN2A polymorphism
	
	
	0.8

	Wild type
	31  (82%)
	7  (18%)
	

	Present
	37  (84%)
	7  (16%)
	

	Familial case
	
	
	>0.9

	No
	188  (88%)
	26  (12%)
	

	Yes
	21  (91%)
	2  (8.7%)
	

	Multiple case
	
	
	>0.9

	No
	196  (88%)
	27  (12%)
	

	Yes
	13  (93%)
	1  (7.1%)
	

	Children 
	
	
	0.081

	≤14 years
	37  (80%)
	9  (20%)
	

	>14 years
	175  (90%)
	20  (10%)
	

	Children and adolescents 
	
	
	0.3

	≤18 years
	124  (86%)
	20  (14%)
	

	>18 years
	88  (91%)
	9  (9.3%)
	

	Gender
	
	
	0.2

	Male
	78  (85%)
	14  (15%)
	

	Female
	132  (90%)
	15  (10%)
	

	Fair hair 
	
	
	>0.9

	No
	62  (91%)
	6  (8.8%)
	

	Yes
	124  (91%)
	12  (8.8%)
	

	Fair eye 
	
	
	0.8

	No
	38  (90%)
	4  (9.5%)
	

	Yes
	103  (92%)
	9  (8.0%)
	

	Dark skin type 
	
	
	0.5

	I-II
	79  (93%)
	6  (7.1%)
	

	III-IV
	107  (90%)
	12  (10%)
	

	Presence of any freckles
	
	
	0.3

	No
	65  (93%)
	5  (7.1%)
	

	Yes
	11  (85%)
	2  (15%)
	

	Common naevi number 
	
	
	0.3

	<30
	43  (88%)
	6  (12%)
	

	≥30
	77  (93%)
	6  (7.2%)
	

	Presence of any atypical naevi
	
	
	0.7

	No
	58  (89%)
	7  (11%)
	

	Yes
	42  (91%)
	4  (8.7%)
	

	Presence of any solar lentigines
	
	
	0.7

	No
	85  (92%)
	7  (7.6%)
	

	Yes
	17  (89%)
	2  (11%)
	

	Sunburns
	
	
	0.8

	No
	74  (91%)
	7  (8.6%)
	

	Yes
	54  (90%)
	6  (10%)
	

	Melanoma site
	
	
	0.022

	Chronically exposed sites
	24  (73%)
	9  (27%)
	

	Intermittently exposed sites
	155  (89%)
	19  (11%)
	

	Nodular melanoma
	
	
	<0.001

	No
	152  (92%)
	14  (8.4%)
	

	Yes
	22  (63%)
	13  (37%)
	


*Chi Square test or Fisher exact test, as appropriate
Table 18. Frequency of genetic and clinical factors according to progression and p-value for the association.

	Characteristic
	Progression
	p-value*

	
	No

N = 140
	Yes

N = 28
	

	Any MC1R variant
	
	
	0.4

	Wild type
	48  (80%)
	12  (20%)
	

	Present
	92  (85%)
	16  (15%)
	

	MC1R V60L
	
	
	0.3

	Wild type
	104  (85%)
	18  (15%)
	

	Present
	36  (78%)
	10  (22%)
	

	MC1R D84E
	
	
	-

	Wild type
	140  (83%)
	28  (17%)
	

	MC1R V92M
	
	
	0.5

	Wild type
	126  (84%)
	24  (16%)
	

	Present
	14  (78%)
	4  (22%)
	

	MC1R  R142H
	
	
	>0.9

	Wild type
	135  (83%)
	27  (17%)
	

	Present
	5  (83%)
	1  (17%)
	

	MC1R R151C
	
	
	0.7

	Wild type
	128  (83%)
	27  (17%)
	

	Present
	12  (92%)
	1  (7.7%)
	

	MC1R I155T
	
	
	0.4

	Wild type
	138  (84%)
	27  (16%)
	

	Present
	2  (67%)
	1  (33%)
	

	MC1R R160W
	
	
	>0.9

	Wild type
	127  (83%)
	26  (17%)
	

	Present
	13  (87%)
	2  (13%)
	

	MC1R R163Q
	
	
	0.7

	Wild type
	128  (83%)
	27  (17%)
	

	Present
	12  (92%)
	1  (7.7%)
	

	MC1R D294H
	
	
	0.5

	Wild type
	127  (82%)
	27  (18%)
	

	Present
	13  (93%)
	1  (7.1%)
	

	Any RHC variant
	
	
	0.3

	Wild type
	48  (80%)
	12  (20%)
	

	Present
	40  (87%)
	6  (13%)
	

	Any non-RHC variant
	
	
	0.9

	Wild type
	48  (80%)
	12  (20%)
	

	Present
	60  (81%)
	14  (19%)
	

	Any CDKN2A mutation
	
	
	0.5

	Wild type
	29  (71%)
	12  (29%)
	

	Present
	1  (50%)
	1  (50%)
	

	Any CDKN2A polymorphism
	
	
	>0.9

	Wild type
	6  (67%)
	3  (33%)
	

	Present
	16  (64%)
	9  (36%)
	

	Familial case
	
	
	0.091

	No
	136  (84%)
	25  (16%)
	

	Yes
	4  (57%)
	3  (43%)
	

	Multiple case
	
	
	>0.9

	No
	135  (83%)
	27  (17%)
	

	Yes
	5  (83%)
	1  (17%)
	

	Children 
	
	
	>0.9

	≤14 years
	29  (83%)
	6  (17%)
	

	>14 years
	111  (83%)
	22  (17%)
	

	Children and adolescents 
	
	
	0.2

	≤18 years
	94  (86%)
	15  (14%)
	

	>18 years
	46  (78%)
	13  (22%)
	

	Gender
	
	
	0.009

	Male
	48  (74%)
	17  (26%)
	

	Female
	92  (89%)
	11  (11%)
	

	Fair hair 
	
	
	>0.9

	No
	47  (84%)
	9  (16%)
	

	Yes
	74  (84%)
	14  (16%)
	

	Fair eye 
	
	
	0.068

	No
	20  (71%)
	8  (29%)
	

	Yes
	60  (88%)
	8  (12%)
	

	Dark skin type 
	
	
	0.3

	I-II
	49  (80%)
	12  (20%)
	

	III-IV
	72  (87%)
	11  (13%)
	

	Presence of any freckles
	
	
	0.6

	No
	25  (78%)
	7  (22%)
	

	Yes
	2  (67%)
	1  (33%)
	

	Common naevi number 
	
	
	0.7

	<30
	30  (81%)
	7  (19%)
	

	≥30
	44  (85%)
	8  (15%)
	

	Presence of any atypical naevi
	
	
	0.8

	No
	39  (83%)
	8  (17%)
	

	Yes
	22  (79%)
	6  (21%)
	

	Presence of any solar lentigines
	
	
	0.7

	No
	68  (89%)
	8  (11%)
	

	Yes
	12  (86%)
	2  (14%)
	

	Sunburns
	
	
	0.030

	No
	48  (89%)
	6  (11%)
	

	Yes
	24  (71%)
	10  (29%)
	

	Melanoma site
	
	
	>0.9

	Chronically exposed sites
	18  (82%)
	4  (18%)
	

	Intermittently exposed sites
	98  (82%)
	21  (18%)
	

	Nodular melanoma
	
	
	0.007

	No
	108  (89%)
	14  (11%)
	

	Yes
	14  (64%)
	8  (36%)
	

	Survival Time
	186 (120, 303)
	60 (21, 111)
	<0.001


*Chi Square test or Fisher exact test, as appropriate
^ HR for progression free survival (univariate Cox-regression)
Table 19. Frequency of genetic and clinical factors according to death and p-value for the association.

	Characteristic
	Death
	p-value*

	
	Alive

  N = 182
	Death

N = 13
	

	Any MC1R variant
	
	
	0.13

	Wild type
	59  (89%)
	7  (11%)
	

	Present
	123  (95%)
	6  (4.7%)
	

	MC1R V60L
	
	
	>0.9

	Wild type
	130  (94%)
	9  (6.5%)
	

	Present
	52  (93%)
	4  (7.1%)
	

	MC1R D84E
	
	
	-

	Wild type
	182  (93%)
	13  (6.7%)
	

	MC1R V92M
	
	
	0.4

	Wild type
	160  (92%)
	13  (7.5%)
	

	Present
	22  (100%)
	0  (0%)
	

	MC1R  R142H
	
	
	0.4

	Wild type
	175  (94%)
	12  (6.4%)
	

	Present
	7  (88%)
	1  (12%)
	

	MC1R R151C
	
	
	>0.9

	Wild type
	165  (93%)
	12  (6.8%)
	

	Present
	17  (94%)
	1  (5.6%)
	

	MC1R I155T
	
	
	0.2

	Wild type
	180  (94%)
	12  (6.2%)
	

	Present
	2  (67%)
	1  (33%)
	

	MC1R R160W
	
	
	0.6

	Wild type
	167  (93%)
	13  (7.2%)
	

	Present
	15  (100%)
	0  (0%)
	

	MC1R R163Q
	
	
	>0.9

	Wild type
	168  (93%)
	12  (6.7%)
	

	Present
	14  (93%)
	1  (6.7%)
	

	MC1R D294H
	
	
	0.6

	Wild type
	166  (93%)
	13  (7.3%)
	

	Present
	16  (100%)
	0  (0%)
	

	Any RHC variant
	
	
	0.3

	Wild type
	59  (89%)
	7  (11%)
	

	Present
	54  (95%)
	3  (5.3%)
	

	Any non-RHC variant
	
	
	0.4

	Wild type
	59  (89%)
	7  (11%)
	

	Present
	84  (94%)
	5  (5.6%)
	

	Any CDKN2A mutation
	
	
	0.2

	Wild type
	51  (93%)
	4  (7.3%)
	

	Present
	2  (67%)
	1  (33%)
	

	Any CDKN2A polymorphism
	
	
	>0.9

	Wild type
	20  (91%)
	2  (9.1%)
	

	Present
	25  (93%)
	2  (7.4%)
	

	Familial case
	
	
	0.2

	No
	169  (94%)
	11  (6.1%)
	

	Yes
	9  (82%)
	2  (18%)
	

	Multiple case
	
	
	0.3

	No
	173  (94%)
	12  (6.5%)
	

	Yes
	5  (83%)
	1  (17%)
	

	Children 
	
	
	0.7

	≤14 years
	36  (92%)
	3  (7.7%)
	

	>14 years
	146  (94%)
	10  (6.4%)
	

	Children and adolescents 
	
	
	0.5

	≤18 years
	119  (94%)
	7  (5.6%)
	

	>18 years
	63  (91%)
	6  (8.7%)
	

	Gender
	
	
	0.12

	Male
	71  (90%)
	8  (10%)
	

	Female
	109  (96%)
	5  (4.4%)
	

	Fair hair 
	
	
	0.8

	No
	59  (94%)
	4  (6.3%)
	

	Yes
	92  (92%)
	8  (8.0%)
	

	Fair eye 
	
	
	0.7

	No
	29  (91%)
	3  (9.4%)
	

	Yes
	76  (93%)
	6  (7.3%)
	

	Dark skin type 
	
	
	>0.9

	I-II
	61  (92%)
	5  (7.6%)
	

	III-IV
	90  (93%)
	7  (7.2%)
	

	Presence of any freckles
	
	
	0.3

	No
	45  (94%)
	3  (6.2%)
	

	Yes
	4  (80%)
	1  (20%)
	

	Common naevi number 
	
	
	0.3

	<30
	38  (88%)
	5  (12%)
	

	≥30
	58  (95%)
	3  (4.9%)
	

	Presence of any atypical naevi
	
	
	0.7

	No
	52  (90%)
	6  (10%)
	

	Yes
	31  (94%)
	2  (6.1%)
	

	Presence of any solar lentigines
	
	
	>0.9

	No
	76  (94%)
	5  (6.2%)
	

	Yes
	14  (93%)
	1  (6.7%)
	

	Sunburns
	
	
	0.2

	No
	62  (95%)
	3  (4.6%)
	

	Yes
	37  (86%)
	6  (14%)
	

	Melanoma site
	
	
	>0.9

	Chronically exposed sites
	25  (96%)
	1  (3.8%)
	

	Intermittently exposed sites
	128  (93%)
	10  (7.2%)
	

	Nodular melanoma
	
	
	0.6

	No
	135  (95%)
	7  (4.9%)
	

	Yes
	25  (93%)
	2  (7.4%)
	

	Survival Time
	168 (120, 285)
	84 (60, 120)
	0.003


*Chi Square test or Fisher exact test, as appropriate
^ HR for progression free survival (univariate Cox-regression)
Table 20. Multivariate analysis for the association between clinical and genetic factors with high Breslow thickness (>1).

	Variable
	Univariate OR (95%CI)
	Multivariate OR (95%CI)*
	Multivariate OR (95%CI)°

	MC1R R163Q (vs wt)
	0.15 (0.03-0-69)
	0.07 (0.01-0.63)
	Not calculable

	Age (by unit increase)
	0.87 (0.81-0.94)
	0.87 (0.79-0.95)
	0.91 (0.79-1.05)

	Intermittently exposed body sites (vs chronically exposed body sites)
	0.32 (0.15-0.64)
	0.61 (0.27-1.40)
	0.56 (0.16-1.98)

	NM histotype (vs other hystotypes)
	34.40 (8.07-146.65)
	48.99 (10.02-239.47)
	22.26 (2.47-200.47)

	Common naevi (≥30 vs <30)
	
	-^
	0.47 (0.17-1.33)

	Atypical naevi 
	0.40 (0.19-0.84)
	-^
	0.39 (0.13-1.16)


*Only variables with less than 30% of missing data are included. Missing data indicator is included in the model: N=294.

^More than 30% of missing data. 

°All variables included in the model with no missing imputation: N=97.
Table 21. Multivariate analysis for the association between clinical and genetic factors with the presence of ulceration.

	Variable
	Univariate OR (95%CI)
	Multivariate OR (95%CI)*

	Intermittently exposed body sites (vs chronically exposed body sites)
	0.40 (0.17-0.98)
	0.66 (0.24-1.79)

	NM histotype (vs other hystotypes)
	6.40 (2.80-14.66)
	5.97 (2.50-14.23)


*Only variables with less than 30% of missing data are included. Missing data indicator is included in the model: N=228.

Table 22. Multivariate analysis for the association between clinical and genetic factors with high mitotic count (≥1).

	Variable
	Univariate OR (95%CI)
	Multivariate OR (95%CI)*
	Multivariate OR (95%CI)°

	Multiple melanoma
	0.22 (0.05-1.07)
	0.17 (0.03-0.89)
	0.28 (0.03-2.82)

	Intermittently exposed body sites (vs chronically exposed body sites)
	0.40 (0.17-0.99)
	0.35 (0.12-0.99)
	0.80 (0.26-2..45)

	Atypical naevi
	0.37 (0.14-1.00)
	-^
	0.48 (0.17-1.40)


*Only variables with less than 30% of missing data are included. Missing data indicator is included in the model: N=151.
^More than 30% of missing data. 

°All variables included in the model with no missing imputation: N=71.

Table 23. Multivariate analysis for the association between clinical and genetic factors with the presence of regression.

	Variable
	Univariate OR (95%CI)
	Multivariate OR (95%CI)*
	Multivariate OR (95%CI)°

	Adults (>18 years vs ≤18 years)
	4.09 (1.55-10.77)
	4.09 (1.55-10.77)
	5.17 (1.18-22.74)

	Sunburns (yes vs no)
	3.11 (1.03-9.39)
	-^
	1.84 (0.45-7.56)

	Solar lentigines (yes vs no)
	5.75 (1.62-20-39)
	-^
	4.44 (1.01-19.57)


*Only variables with less than 30% of missing data are included. Missing data indicator is included in the model: N=150.

^More than 30% of missing data. 

°All variables included in the model with no missing imputation: N=76.

Table 24. Multivariate analysis for the association between clinical and genetic factors with the presence of tumor-infiltrating lymphocytes (TILS).

	Variable
	Univariate OR (95%CI)
	Multivariate OR (95%CI)*

	MC1R R163Q (vs wt)
	0.23 (0.04-1.19)
	0.17 (0.03-0.90)

	Multiple melanoma
	0.10 (0.01-0.83)
	0.10 (0.01-0.85)

	Adults (>18 years vs ≤18 years)
	2.38 (1.29-4.40)
	2.47 (1.28-4.76)


*Only variables with less than 30% of missing data are included. Missing data indicator is included in the model: N=183.

Table 25. Multivariate analysis for the association between clinical and genetic factors with high stages (3-4).

	Variable
	Univariate OR (95%CI)
	Multivariate OR (95%CI)*

	Intermittently exposed body sites (vs chronically exposed body sites)
	0.35 (0.17-0.74)
	0.57 (0.21-1.56)

	NM histotype (vs other hystotypes)
	6.91 (3.21-14.67)
	6.65 (2.51-17.64)


*Only variables with less than 30% of missing data are included. Missing data indicator is included in the model: N=241.

Table 26. Multivariate analysis for the association between clinical and genetic factors with progression and progression-free-survival.

	Variable
	Univariate OR (95%CI)
	Multivariate OR (95%CI)*
	Multivariate HR (95%CI)*
	Multivariate OR (95%CI)°
	Multivariate HR (95%CI)°

	Female gender
	0.51 (0.22-1.19)
	0.45 (0.18-1.12)
	0.39 (0.18-0.83)
	0.30 (0.08-1.08)
	0.26 (0.08-0.81)

	Sunburns (yes vs no)
	3.40 (1.11-10.47)
	-^
	-^
	4.35 (1.17-16.26)
	3.79 (1.23-11.70)

	NM histotype (vs other hystotypes)
	4.84 (1.71-13.70)
	2.54 (0.83-7.72)
	4.34 (1.76-10.71)
	3.03 (0.60-15.35)
	1.90 (0.51-7.07)


*Only variables with less than 30% of missing data are included. Missing data indicator is included in the model: N=169.

^More than 30% of missing data. 

°All variables included in the model with no missing imputation: N=84 (progression); N=83 (progression-free survival).
Figure 4. Kaplan Meier curves and Log-rank test p-value for Progression Free Survival according to significant genetic and clinical factors: (a) gender; (b) sunburns; (c) histotype
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