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LETTER

In recent years, the scenario of strategies for the diagnosis and
treatment of melanoma and non-melanoma neoplastic skin diseases
has profoundly changed. An even greater integration of different
clinical and scientific skills is needed, as well as the harmonious
sharing of practical experiences within the context of various disci-
plinary sectors. Over the years it has been shown that melanoma
acts as a real “trailblazer” in many aspects related to the systemati-
zation and management of oncological diseases. The Italian
Melanoma Intergroup (IMI) has been a group operating in a totally
multidisciplinary manner since its beginning. Firstly, it developed
and supported an integrated and transversal strategy in the profes-
sional training, research and management of melanoma, and subse-
quently also of non-melanoma skin cancers requiring more com-
plex management such as basal cell carcinoma, squamous cell car-
cinoma and Merkel cell carcinoma. IMI represents a model of inter-
relatedness and cooperation among diverse scientific activities and
focuses on professional training in order to develop harmonious
integration and synergy among the various disciplines throughout
the country.

Currently IMI’s main objective is to enhance the role of multi-
disciplinary teams in making the strategies to be implemented in the
diagnostic and therapeutic course of our patients increasingly uni-
form.
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As a dermatologist and president of the Italian Melanoma
Intergroup, I am very proud of this editorial collaboration with
ADOI, and I sincerely thank the President of ADOI Francesco
Cusano and the Editor-in-Chief of Dermatology Report, Luigi
Naldi, for this great opportunity to contribute to developing the area
of oncological dermatology together.

Both associations will thereby be able to better promote con-
nection and cooperation in the field of scientific activity and train-
ing nationwide. IMI’s main goal in clinical care and applied
research is to develop and strengthen synergy among representa-
tives of the various disciplines for the creation and enhancement of
multidisciplinary teams.

ADOI and IMI’s common goal in this editorial challenge must
be to further quality publications in an area of dermatology that
always gives added value to multidisciplinary. IMI represents this
ability: “to work together to grow”.

The abstracts published in this issue of Dermatology Reports
represent the papers selected and presented at the XXVI National
IMI Congress and the First Virtual IMI Congress held on 7-8-9
November 2020.

Ignazio Stanganelli
President, [talian Melanoma Intergroup (IMI)
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EPIDEMIOLOGY, GENETICS AND PATHOGENESIS

A0l

FAMILIAL MELANOMA AND MULTIPLE PRIMARY
MELANOMA: ANALYSIS OF PREDISPOSING GENETIC
MUTATIONS IN 190 PATIENTS

S. Barruscotti'”, E. Arbustini?, R. Donadoni?, C.F. Tomasini'

!Department of Clinical-Surgical, Diagnostic and Pediatric
Science, Institute of Dermatology, IRCCS Fondazione Policlinico
San Matteo, Pavia, Italy; *Centre for Inherited Cardiovascular
Diseases, IRCCS Foundation, University Hospital Policlinico San
Matteo, Pavia, Italy; SFaculty of Medicine, Golgi Medical Course,
University of Pavia, Italy

Introduction: Melanoma develops from a complex interaction
between environmental and constitutional risk factors (namely
genetic and phenotypic). In addition, familiarity and presence of
multiple melanomas in a single patient also play a major role in
melanoma onset. Familial melanoma (MF) is a rare hereditary
form, characterized by the development of histologically-confirmed
melanomas, in two first degree relatives or in 3 or more relatives of
the same family."? When 2 synchronous or metachronous
melanomas develop in the same individual, a diagnosis of multiple
melanoma (MM) can be established. About 10% (8-12%) of
patients with melanoma have at least one first-degree family mem-
ber suffering from this disease; in addiction, history of removal of
previous melanomas increases the risk of developing a second
melanoma over a lifetime by 5-8%.?

Materials and methods: A retrospective cross-sectional observa-
tional study was performed, with clinical and genetic data of 872
patients with melanoma and afferent to the Melanoma Surgery of
the Dermatological Clinic IRCCS Policlinico San Matteo Pavia. Of
these, 190 patients were subjected to genetic investigation through
molecular analysis NGS (Next Generation Sequencing) of the
multigene panel (TruSight Cancer-94 genes) related to eredo-famil-
ial neoplasms. The primary objective is to identify the prevalence
of patients with MM and/or MF. The secondary objective is to iden-
tify the number of patients carrying melanoma-defining mutations
and/or newly discovered mutations to correlate the genetic profile
with the clinical phenotype and with the histological features of the
tumour. The final aim, indeed, is to highlight the huge impact of
genetic risk factors on both clinical picture and patient and relative
prognosis, as well as to program a more careful clinical and instru-
mental follow-up.

Results: MF prevalence was calculated at 10% (87 patients out of
872 patients) and MM prevalence was calculated at 7,7% (67
patients out of 872 patients). Of the 190 patients subjected to genet-
ic investigation, 26.8% were mutated. Of the 190 patients, 138 per-
formed the genetic investigation for personal history of MM and/or
MM and 52 patients for high eredo-familial cancer risk. Of the first
group of 138 patients, 73.2% were wild type and 26.8% mutated,
with a higher prevalence for CDKN2A mutations. In the second
group of 52 patients, 83% were wild type and 15% mutated, with
higher prevalence of MCIR and FANC genes. In patients with
CDKN2A mutation, A148T mutation was found in 21 patients and
G101W was found in 9 patients. The latter mutation was found to
be related to a worse prognosis in terms of Breslow thickness and
secondary development. Of the 67 patients out of 190 (35%) who
removed a second melanoma during the follow-up, a reduction in
the average Breslow thickness of the second melanoma (0.58 mm)
was observed compared to the first (1.2mm); this difference was
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statistically significant (p=0.0069).

Conclusions: Our study confirm the prevalence of MF (10%) and
MM (7.7%) described in the literature. Moreover, it shows the
importance of carrying out the genetic investigation in patients with
MF and/or MM and suggests extending the genetic investigation to
all patients with high eredo-familial oncology risk. The finding in
22% of patients positive to genetic testing of mutations in genes
other than CDKN2A and CDK4, which are described to be
melanoma-defining lesions, suggests the importance of extending
the investigation by complete gene panel compared to targeted
research of the mutated gene. Moreover, considering the CDKN2A
gene mutations, our data showed a greater aggressiveness of the
G101W mutation than the A148T mutation. The diversification of
single mutations within the same gene could suggest more careful
and targeted prevention programs in case of more aggressive muta-
tions. Finally, the evidence of a statistically significant reduction in
the thickness of Breslow in second melanomas compared to the
first, confirms the importance of planning a close clinical follow-up
supported by genetic data.
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INFLUENCE OF MCI1R GENOTYPE ON MELANOMA
RISK IN RELATION TO SUN EXPOSURE

1. Stefanaki', F. Botta?, K. Antonopoulou', V. Evangelou?,
S. Gandini?, F. Sera*, E. Nagore’, F. Corso?, S. Caini, J. Newton-
Bishop’, D. Polsky®, D. Lazovich’, P.A. Kanetsky'?, P. Ghiorzo',
N. Gruis'?, M.T. Landi’}, M.C. Fargnoli'4, J.C. Garcia-Borron',
H. Nan'¢, J. Little!”, S. Raimondi**, A. Stratigos'

!Andreas Sygros Hospital, Athens, Greece; ’IEO, Milan, Italy;
3University of loannina, Greece; *UCL Institute of Child Health,
London, UK; SInstituto Valenciano de Oncologia, Valencia, Spain;
°ISPRO, Florence, Italy; "University of Leeds, UK, *New York
University Grossman School of Medicine, New York, USA;
*University of Minnesota, USA; '’H. Lee Moffitt Cancer Center and
Research Institute, Tampa, USA; ''University of Genoa and
Ospedale Policlinico San Martino, Genoa, Italy; ’Leiden
University Medical Center, The Netherlands; 'SNIH, Bethesda,
USA; “University of L’Aquila, Italy; University of Murcia and
IMIB-Arrixaca, Murcia, Spain; SIndiana University, Indianapolis,
USA; "University of Ottawa, Canada

Background: Melanocortin-1-receptor (MC1R) is one of the major
genes that control skin pigmentation and melanomagenesis. MC1R
variants play a role in melanoma development both via pigmentary
and non-pigmentary pathways.> UVR is a well-established risk
factor for melanoma. Data assessing sun exposure measures and the
degree to which this variable influences the association between
MCIR variants and melanoma risk, apart from phenotypic charac-
teristics, are scarce. The aim of this study was to evaluate whether
sun exposure modifies the effect of MCIR variants on melanoma
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by analyzing MC1R gene — sun exposure interaction.

Materials and methods: Cutaneous melanoma (CM) cases with
information on chronic and/or intermittent sun exposure (N=3,365)
and the corresponding controls (N=2,793) from nine studies in
which the MCIR gene was sequenced were obtained from the
Melanocortin 1 receptor, SKin cancer and Phenotypic characteris-
tics (M-SKIP) dataset, described in detail elsewhere.! Sun exposure
category was defined as a binary variable. In each study, we calcu-
lated estimates for main effects of any MC1R variant, occupational
or intermittent sun exposure and for a multiplicative interaction
term using a logistic regression model, and considered age, sex,
family history of melanoma, sunburn, common and atypical naevi,
hair and eye color, freckles, and skin type as potential confounders.
A two-stage approach with random effects models was adopted to
calculate Summary Odds Ratios (SORs) and 95% Confidence
Intervals (CI).

Results: No significant interaction of MCIR and sun exposure was
observed for either occupational or intermittent sun exposure. SOR
and 95% CI for the risk of melanoma for occupationally-exposed
subjects with any MCIR variant was 1.60 (1.29-2.00) compared to
non-occupationally-exposed subjects without MCIR variants (p-
value for interaction: 0.60). SOR (95%CI) for the risk of melanoma
for carriers of any MCIR variant with high intermittent sun expo-
sure compared to non-carriers of MC1R with low intermittent expo-
sure was 1.64 (1.22-2.20; p-value for interaction: 0.82).
Conclusions: MCIR and sun exposure independently affect
melanoma risk, with no synergic or antagonist effect.
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CIRCULATING TUMOUR DNA AND MELANOMA SUR-
VIVAL: A SYSTEMATIC LITERATURE REVIEW AND
META-ANALYSIS

S. Gandini', 1. Zanna?, S.P. De Angelis', E. Cocorocchio!,
P. Queirolo!, J.H. Lee?, M.S Carlino*, L. Mazzarella', B. Duso!,
D. Palli?, S. Raimondi!, S. Caini?

'[EO, Milan, Italy; ’ISPRO, Florence, Italy; *Macquarie University,
Sydney, Australia; *Melanoma Institute of Australia and the
University of Sydney, Australia

Background: Melanoma is the most aggressive form of skin cancer
and is responsible for nearly 60,000 deaths globally each year.
Circulating tumour DNA (ctDNA) corresponds to free fragmented
DNA released by tumour cells. Several studies have demonstrated
the potential application of ctDNA analysis in clinical management
of several solid malignancies such as breast, lung, and gastrointesti-
nal cancers.'? In melanoma, ctDNA has drawn a lot of interest
because, in addition to having a high mutational burden, somatic
mutations of a few key driver genes (e.g. BRAF and NRAS) occur
early during tumorigenesis in a large proportion of cases, which
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outlines an ideal scenario for using mutant ctDNA as a prognostic
and monitoring biomarker. We reviewed and meta-analysed the
available evidence (until December 2019) about circulating tumour
DNA (ctDNA) levels and melanoma patient’s survival.

Materials and methods: We included twenty-six studies (>2,000
patients overall), which included mostly stage III-IV cutaneous
melanoma patients and differed widely in terms of systemic therapy
received and somatic mutations that were searched.

Results: Patients with detectable ctDNA before treatment had
worse progression-free survival (PFS) (summary hazard ratio
(SHR) 2.47, 95% confidence intervals (CI) 1.85-3.29) and overall
survival (OS) (SHR 2.98, 95% CI 2.26-3.92), with no difference by
tumour stage. ctDNA detectability during follow-up was associated
with poorer PFS (SHR 4.27, 95%CI 2.75-6.63) and OS (SHR 3.91,
95%CI 1.97-7.78); in the latter case, the association was stronger
(p=0.01) for stage IV vs. IIl melanomas. Between-estimates hetero-
geneity was low for all pooled estimates.

Conclusions: ctDNA is a strong prognostic biomarker for
advanced-stage melanoma patients, robust across tumour (e.g.
genomic profile) and patients (e.g. systemic therapy) characteris-
tics.
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MELANOMA IN CHILDREN AND ADOLESCENTS: ANAL-
YSIS OF SUSCEPTIBILITY GENES IN 123 ITALIAN
PATIENTS

S. Raimondi!, C. Pellegrini**, L. di Nardo?, P. Ghiorzo?,
L. Pastorino’, C. Menin*, M.A. Manganoni’>, G. Palmieri®,
G. Guida’, P. Quaglino?®, I. Stanganelli®, G. Tosti!, M.C. Fargnoli?,
M. Rodolfo'? for the Ttalian Melanoma Intergroup (IMI)

IEO, Milan, Italy; *University of L’Aquila, Italy; *University of
Genoa and Ospedale Policlinico San Martino, Genoa, Italy; *I0OV-
IRCCS, Padua, Italy,; *Spedali Civili di Brescia, Italy; ‘Istituto di
Chimica Biomolecolare, CNR, Sassari, Italy; "University of Bari
“A. Moro”, lItaly; SUniversity of Torino, Italy;, °IRCCS-IRST
Scientific Institute of Romagna for the Study and Treatment of
Cancer, Meldola and University of Parma, Italy; "*Fondazione
IRCCS Istituto Nazionale dei Tumori, Milan, Italy

Background: Melanoma is rare in children and adolescents. A poly-
genic mechanism of inheritance involving high- and medium-pene-
trance genes has been suggested for melanoma susceptibility in
adults, but genetic information is scarce for pediatric patients. Herein
we report the results of genetic testing for melanoma risk occurring
in children and adolescents (<20 years) in an Italian population.
Materials and methods: A total of 123 patients from 9 medical
centers were studied by sequence analysis for the following
melanoma predisposing genes, CDKN2A, CDK4, MITF, POT, and
MCIR. The rate of gene alterations was compared between spo-
radic and familial/multiple cases and between children and adoles-
cents and the association with individual and clinical characteristics
was evaluated.
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Results: CDKN2A pathogenic variants (PV) were detected in 9%
of cases, with a higher frequency in familial and multiple melanoma
cases; MITF E318K variant was detected in 3 patients, while CDK4
and POT1 PVs were not identified in the studied population. Most
of the studied cases displayed MCIR variants (70%). Sporadic
melanoma cases and familial/multiple primary melanoma patients
displayed significant differences in the frequency rate of CDKN2A
PV and MCIR R160W variant; in addition, they differed for hair
color, number of nevi, body site of primary melanoma and age at
diagnosis. In detail, sporadic cases were younger, infrequently red
haired, displayed a lower number of nevi and head/neck melanoma
than familial/multiple melanoma cases. CDKN2A common poly-
morphisms were found associated with nevi and red hair. MCI1R
variants were associated to primary melanoma body site, Breslow
thickness, higher number of nevi in addition to fair skin type and
red hair color, thus confirming a role for MCIR variants in
melanoma susceptibility in young patients. In children (< 12 years)
primary melanoma differed from that of the older study population
for histotype, being more frequently spitzoid, for higher Breslow
thickness and for the more frequent occurrence on the head/neck
and upper limbs as compared to trunk and lower limbs. CDKN2A
gene PVs were less frequent and MCI1R variants V92M and D84E
more common in children than in the adolescent group.
Conclusions: Our results confirm the involvement of the major
melanoma associated genes in melanoma occurring in children and
adolescents. In addition, they suggest the implication of unknown
susceptibility genes especially in the children population.

A0S

MACHINE LEARNING-BASED EVALUATION OF THE
COMPLEX LINKS EXISTING BETWEEN COSTS AND
THE CLINICAL AND SOCIO-DEMOGRAPHIC CHARAC-
TERISTICS IN A LARGE ITALIAN COHORT OF
MELANOMA PATIENTS

G. Damiani’”, A. Buja?, E. Grossi’, M. Rivera?, A. De Polo?,
G. De Luca?, M. Zorzi*, A. Vecchiato’, P. Del Fiore’, M. Saia®,
V. Baldo?, M. Rugge*, C.R. Rossi®, G. Damiani’#

!Dermatologia Clinica, Dipartimento di Scienze Biomediche,
Chirurgiche ed Odontoiatriche, Universita degli Studi di Milano,
Italy; *Dipartimento di Scienze Cardiologiche, Vascolari, Toraciche
e Sanita Pubblica, Universita di Padova, Italy; *Istituto Villa Santa
Maria, Italy; ‘Registro Tumori Veneto, Padova, Italy; *Unita di
Chrirugia Oncologica, Istituto Oncologico Veneto IOV-IRCCS,
Padova, Italy; Regione Veneto, Italy;, "Fondazione Policlinico
Universitario A. Gemelli IRCCS, Roma, Italy; *Universita Cattolica
del Sacro Cuore, Roma, Italy

Background: Melanoma is a menacing public health issue and a
cause of rising costs for healthcare systems.! Thus, we aimed to
cluster patients to predict their healthcare costs from baseline bio-
logical characteristics with artificial neural network (ANN), a new
statistical tool employing machine learning to understand the con-
nections and complex dynamics of adaptive interactions between
melanoma-related clinical, demographic and cost variables.?

Materials and methods: A melanoma registry of 590 melanomas
was built with the collaboration between Veneto Tumor Registry &
Veneto Oncology Network. The registry contained a set of tumor
characteristics including: TNM stage at diagnosis; Breslow thick-
ness (mm); Clark’s level of invasion (I-V); presence of ulceration
(yes/no); site (trunk, head, limbs); costs categories tertiles (scinti-
graphic, surgical, medical, instrumental, cyto/histological, microbi-
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ological, blood exams, radio-therapeutic, radiological and total
(Hospital Discharge Forms (SDO) based costs), CMM specific
mortality. A semantic connectivity map was developed using the
AutoCM system (AutoCM, Semeion©, Rome, Italy), a fourth-gen-
eration ANN that employ non-linear statistics to solve challenging
biological questions (Figure 1).

e O vt 2o

Figure 1.

Results: The item “1-6 mitoses” is the center (main attractor) of our
unsupervised analysis, demonstrating its clustering value vis-a-vis
the spread of its four main branches (strength >0.60) depicting four
endotypes. The use of radiotherapy, education and marital status
were central descriptors in our database. The first one cluster is
advance stage patients with nodular melanoma and ulcerated with
high risk of death and an heavy economic burden, whilst the second
one encloses elderly patients (>60 yoa) with CMM on the trunk or
face and high procedural and therapeutic costs. The third endotype
clusters only stage Ib patients, whilst the fourth one clusters around
the absence of costs for radiotherapy, which includes four main sub-
sets, each with their own biological and socioeconomic items.
Conclusions: Our study suggests that machine learning represents
a powerful tool to decodify complex biological phenomena and a
precious guidance in healthcare management amelioration.
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INSIGHTS INTO GENETIC SUSCEPTIBILITY TO
CDKN2A NEGATIVE MELANOMA BY GENE PANEL
TESTING: POTENTIAL PATHOGENIC VARIANTS IN ACD,
ATM, BAP1, AND POTI

L. Pastorino’>™, V. Andreotti"?**, B. Dalmasso!?™, I. Vanni!?,
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**These authors jointly coordinated the study

Introduction: The contribution of recently established or candidate
susceptibility genes to melanoma missing heritability has yet to be
determined. Multigene panel testing could increase diagnostic yield
and better define the role of candidate genes.

Methods: We characterized 273 CDKN2A/ARF and CDK4-nega-
tive probands through a custom-designed targeted gene panel which
included CDKN2A/ARF, CDK4, ACD, BAPI, MITF, POTI,
TERF2IP, ATM, PALB2. Co-segregation, LOH/protein expression
analysis and splicing characterization were performed to improve
variant classification. We identified 16 (5.9%) pathogenic and like-
ly pathogenic variants in established high/medium penetrance cuta-
neous melanoma susceptibility genes (BAPI, POTI, ACD, MITF,
and TERF2IP), including 2 novel variants in BAP/ and 4 in POT1I.
Interestingly, we also found 4 deleterious and 5 likely deleterious
variants in ATM (3.3%). Thus, including potentially deleterious
variants in ATM increased the diagnostic yield to about 9%.
Inclusion of rare variants of uncertain significance would increase
the overall detection yield to 14%.

Results: This study shows that, in our population, at least 10% of
melanoma missing heritability may be explained through panel test-
ing. To our knowledge, this is the highest frequency of putative
ATM deleterious variants reported in melanoma families, suggest-
ing a possible role in melanoma susceptibility which needs further
investigation.
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NAIL APPARATUS MELANOMA: RETROSPECTIVE
ANALYSIS OF THE CLINICAL-PATHOLOGICAL CORRE-
LATES FROM 2000 TO 2020 IN THE PROVINCE OF
PARMA

E. Pierobon',
I. Stanganelli'?

A. Cantone!'?, A. Zucchi', C. Feliciani',

!Clinica Dermatologica, Universita di Parma, Italiy; *Skin Cancer
Unit, IRCSS IRST Istituto Scientifico Romagnolo per la Cura e lo
Studio dei Tumori, Meldola, Italy

Introduction: Nail apparatus melanoma is a rare tumor in
Caucasians (incidence: 0.3% - 2.8%) and more frequently found in
the African American (25%) and Japanese (23%) population.!

The description of Italian cases is infrequent and useful for estab-
lishing clinical-pathological correlates and guiding prevention ini-
tiatives.

Materials and methods: We performed a retrospective analysis
about anamnestic, clinical-dermoscopic and histological data of the
30 cases of nail apparatus melanoma that came to the attention of
the Dermatological Clinic of Parma from 2000 to June 2020. To this
purpose we have consulted the reports of the Pathological Anatomy
Unit of Parma, the iconographic and dermoscopic documentation
available, the subsequent follow-up and the results of a question-
naire on the quality of life proposed to patients.

Results: The population is equally distributed between the two
sexes and has an average age of 69 years. In most cases (57%) the
neoplasm appears as a broad band of melanonychia with irregular
parallel lines and in 10% of cases it is accompanied by
Hutchinson’s sign. Onychodystrophy is a frequent clinical sign
(30%), while the finding of a papule-nodule is less commonly seen
(13%).

Histological characteristics describe an advanced melanoma (only
25% in situ, 46% Breslow thickness 2-4 mm) with aggressive fea-
tures (40% of cases have >3 mitosis per sq mm).

The surgical approach is consequently demolitive: only 3 patients
underwent the excision of the nail apparatus, half the amputation of
the terminal phalanx and % of the finger. Sentinel lymph node biop-
sy was performed in 11 cases and the 8 positives underwent locore-
gional lymphadenectomy. During the consequent follow-up, 4
patients died.

The questionnaire on the quality of life underlines the frustration
about the diagnostic delay, often due to the lack of knowledge on
the part of the general population and primary care workers.
Conclusions: Nail apparatus melanoma is rare and clinically insid-
ious with prevalent, but not exclusive, presentation with melanony-
chia. The prognosis is closely related to the Breslow thickness and
surgery is often demolishing. The study underlines how the diagno-
sis of neoplasms in a medium-advanced stage could be avoided
with adequate awareness campaigns.
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Introduction: Malignant melanoma (MM) is one of the deadliest
skin cancers. BRAF mutation testing plays a predominant role in
the management of MM patients, because modern targeted thera-
pies essentially consist of inhibitors of BRAF. BRAF V600 muta-
tion must be detected using a FDA-approved (USA) or CE-IVD
certified (Europe) test. The aim of this study was to compare BRAF
mutational testing performed by conventional nucleotide sequenc-
ing approaches with either real-time PCR (rtPCR) or next-genera-
tion sequencing (NGS) assays in a real-life, hospital-based series of
advanced MM patients. Materials and Materials and methods:
Formalin-fixed and paraffin embedded tissues from consecutive
patients with AJCC stage I1IC and IV MM from Sardinia, Italy, who
were referred for molecular testing, were enrolled into the study.
Initial screening was performed to assess the mutational status of
the BRAF and NRAS genes, using the conventional techniques rec-
ognized by the nationwide guidelines at the time of the molecular
testing: at beginning, Sanger-based sequencing (SS) and, after,
pyrosequencing. The present study subsequently focused on BRAF
mutation detecting approaches only. BRAF wild-type cases with
available tissue and adequate DNA were further tested with rtPCR
(Idylla™) and NGS assays. The study was approved by the
Committee for the Ethics of the Research and Bioethics of the
National Research Council.

Results: Globally, 319 patients were included in the study;
pathogenic BRAF mutations were found in 144 (45.1%) cases
examined with initial screening; BRAF mutations were significant-
ly more frequent in individuals older than 55. The V60OE variant
was the most common BRAF mutation found (83.4%). The rtPCR
detected 11 (16.2%) and 3 (4.8%) additional BRAF mutations after
SS and pyrosequencing, respectively. NGS detected one additional
BRAF-mutated case (2.1%) among 48 wild-type cases, previously
tested with pyrosequencing and rtPCR.

Conclusions: Our data evidenced that rtPCR and NGS are able to
detect additional BRAF mutant cases in comparison with conven-
tional sequencing methods; therefore, we argue for the preferential
utilization of the former assays (NGS, rtPCR) in clinical practice to
reduce false negative cases and improve the global accuracy of
BRAF detection.
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Background: BRAF+MEK inhibitors have become the standard of
care for BRAF-mutated melanoma patients. However, drug resis-
tance remains a major clinical hurdle. From here, the need to iden-
tify additional therapeutics capable to tackle the onset of drug resis-
tant clones. Our group has been involved in this topic during last
years. Thereby, we reported that anti-ErbB3 receptor monoclonal
antibodies are able to delay the emergence of resistance to target
therapy in vitro and in vivo.' More recently, we have demonstrated
that microRNAs are key players of resistance to BRAFi and MEKi
in melanoma and that their targeting is able to restore drug sensitiv-
ity.>3 Here, we have started to investigate whether reverse transcrip-
tase inhibitors (RTIs) frequently used in the treatment of AIDS can
act in combination with target therapy to fight the development of
drug resistance.

Materials and methods: Human melanoma cells M14 and A375
have been treated with different concentrations of BRAFi, MEKi
and/or the non-nucleoside RTI, i.e. SPV122. MTT and colony for-
mation assays have been used to determine cell proliferation.
Annexin V assay, cell cycle and mitochondrial membrane depolar-
ization have been tested through FACS analyses. DNA damage
have been determined through Western Blot and Immuno-
fluorescence analyses.

Results: Our present work has reported for the first time the capa-
bility of RTIs to potentiate target therapy in BRAF-mutant
melanomas in vitro. We show that SPV122 synergizes with
BRAFi+MEKi to: 1) impair BRAF-mutant melanoma cell growth;
2) induce apoptosis; 3) block cell cycle progression and 4) delay the
emergence of resistance in vitro. Mechanistically, we also showed
that this combination provokes DNA double-strand breaks, mito-
chondrial membrane depolarization and increased ROS levels.*
Conclusions: Our in vitro results pave the way for the combinato-
rial use of RTi+BRAFi+MEKi as a novel therapeutic option for
BRAF-mutant melanoma patients and warrant further investigation
in in vivo models.
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Background: Reproducible, high-quality surgery is a key point in
the management of cancer patients. Quality indicators for surgical
treatment of melanoma has been presented with benchmarks but
data on morbidity are still limited. This study presents the quality
indicators on morbidity after surgical treatment for non-metastatic
skin melanoma in an Italian registry.

Materials and methods: Data were extracted from the Central
National Melanoma Registry (CNMR) promoted by the Italian
Melanoma Intergroup (IMI). All surgical procedures (WE, SNLB
or LEND) for non-metastatic skin melanoma between January 2011
and February 2017 were evaluated for inclusion in the study. Only
centers with adequate completeness of information (>80%) were
included in the study. Short-term complications (wound infection,
dehiscence, skin graft failure and seroma) were investigated.
Results: Wound infection rate was 1.1% (0.4% to 2.7%) in WE,
1.3% (0.7% to 2.5%) in SLNB and 4.1% (2.1% to 8.0%) in LFND.
Wound dehiscence rate was 2.0% (0.8% to 5.1%) in WE, 0.9%
(0.2% to 3.0%) in SLNB and 2.8% (0.9% to 8.6%) in LFND.
Seroma rate was 4.2% (1.5% to 11.1%) in SLNB and 15.1% (4.6%
t0 39.9%) in LFND. Unreliable information was found on skin graft
failure.

Conclusions: Our findings contribute to available literature in set-
ting up the recommended standards for melanoma centers, thus
improving the quality of surgery offered to patients. A consensus on
the core issues around surgical morbidity is needed to provide prac-
tical guidance on morbidity prevention and management.
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Background: The diagnosis of check-point inhibitor-related pneu-
monitis (CIP) relies on radiological and clinical patterns which are
not specific and can mimic other conditions (cancer progression,
infectious diseases or interstitial pneumonitis). Cell pattern analysis
of bronchoalveolar lavage (BAL) is well-known to support the
diagnosis of interstitial lung disease; nevertheless, this analysis is
somewhat performed and not required by immune-toxicity manage-
ment guidelines for CIP.

Materials and methods: We conducted a single-center study by
recruiting patients with stage IV melanoma treated with anti PD-1
alone or with anti-CTLA4 who underwent BAL after developing
respiratory symptoms associated with computed tomography (CT)
scan imaging suspected for CIP. We also correlated the BAL fea-
tures with the computed tomography (CT) scan patterns and with
various peripheral blood parameters to better define the profile of
this patient population.

Results: Among 112 patients treated with check-point inhibitors in
2018-2019 we identified 5 (4%) cases of CIP. There were 3 men,
median age 58 years (43-77), in four cases the ongoing therapy was
anti-PD1. Median time of onset was 44 weeks (6-88), according to
CTCAE 5.0 we observed grade 3 toxicity in 2 cases, grade 4 in 2
cases and grade 2 in 1 case. One patient also had grade 3 colitis and
two patients developed vitiligo as skin toxicity. BAL flow cytometer
and cytopathology analyses showed typical and homogeneous fea-
tures with increased lymphoid population, prevalent CD8+ T cells
and inversion of the CD4/CDS ratio. Moreover, the extent of activat-
ed CD3+HLA-DR+ T cells was related to the grading of adverse
events. Blood leucocytosis, hypoxemia, normal values for procalci-
tonin and lactate dehydrogenase were also found together with a
cryptogenic organizing pneumonia-like radiologic pattern. All
patients recovered from pulmonary toxicity after corticosteroid treat-
ment for a median time of 2 months (range 2-12). PD1 inhibitors
were permanently discontinued in 4 patients, whereas one patient was
re-started on treatment until disease progression. Interestingly, in all
our patients CIP was associated with partial or complete response.
Conclusions: Identification of a specific BAL cellular pattern
allows clinicians to place this investigation in the appropriate posi-
tion of CIP diagnosis and management to avoid misdiagnosis or
considering this condition as progressive disease and delaying
proper treatment.
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Background: Metastatic melanomas harboring BRAF-V600 muta-
tions are currently treated with combinations of BRAF and MEK
inhibitors (MAPKi) increasing the objective responses, disease free
survival and overall survival over monotherapy with BRAF
inhibitors. Unfortunately, several patients suffer from ab initio or
acquired resistance to these agents. Several efforts have been direct-
ed in recent years to understand mechanisms of resistance to
MAPK inhibitors. These studies have shown a prominent involve-
ment of non-mutational adaptive events, among which also deregu-
lation of miRNAs expression. In this regard our laboratory has
identified several miRNAs which undergo either up- or down-reg-
ulation during the development of drug resistance.' In this study we
have started to assess whether circulating levels of one or more of
these miRNAs can act as an early predictor of response to therapy.
Materials and methods: Circulating miRNAs were extracted from
the serum of 51 BRAF-mutated melanoma patients before the
beginning of therapy through miRNeasy Mini Kit (Qiagen). Real-
time PCR for miR-204-5p, miR-199b-5p miR-579-3p, miR-9-5p
miR-4443 and miR-4488 was assayed by TagMan Gene
Expression. Data of circulating miRNAs were normalized using
Global mean normalization and NormFinder model.> For analysis
purposes, ACt miRNA values were dichotomized on the basis of the
cut-off established using the receiver operating characteristics
(ROC) curve considering OS specific condition (alive/dead within
12 months from MAPKi therapy) as the state variable. Overall
Survival (OS) and Progression Free Survival (PFS) analyses were
carried out by the Kaplan-Meier product-limit method. The Log
Rank test was used to prove if any statistically significant differ-
ence between subgroups exists (p-value<0.05).

Results: This retrospective study involved patients with a median
age of 45 years. Among them, 27 (53%) were females. All patients
were treated with MAPKi therapy in first line except one who
received the treatment in second line. Only miR-204-5p emerged to
have a role in predicting both OS and PFS. Concerning OS, patients
with a ACt value under the ROC cut-off show a shorter median time
to death in comparison to patients with a ACt value over the ROC
cut-oft (10 months 95% confidence interval (95%CI): (3.9-16.1) vs
34 months 95%CI: (25.7-42.3); p-value=0.013). Concerning PFS
analysis, patients with a ACt value under the ROC cut-off have a
shorter median time to progression in comparison to patients with a
ACt value over the ROC cut-off (5 months 95%CI: (4.1-5.9) vs 18
months 95%CI: (7.9-28.1); p-value=0.000).

Conclusions: On the basis of these results, miR-204-5p can be a
promising predictive biomarker able to discriminate advanced
melanoma patients who may benefit of MAPKi treatments. These
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data warrants of further validation in an extended cohort of patients
as well as in prospective following studies.
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Introduction: It is debated whether the NRAS mutation in
melanoma leads to a distinct clinicopathological phenotype
and increased aggressiveness compared with NRAS
wildtype melanoma. It is equally controversial whether the NRAS
mutation is associated with a higher responsiveness to checkpoint
inhibitor immunotherapy (CII).

Patients and methods: We compared two cohorts of pts with
metastatic melanoma (MM) with and without NRAS mutations
who were homogeneously treated with CII as the first-line thera-
py. To avoid the confounding impact of anti-BRAF/anti-MEK-tar-
geted therapy on clinical outcomes, patients harbouring BRAF
mutations were excluded. The characteristics of primary and
metastatic melanoma, and outcome to CII were analysed.

Results: A total of 331 pts were retrospectively recruited: 162
NRAS mutant/BRAF wild type (mut/wt) and 169 wt/wt. The most
common NRAS mutations included Q61K (37%) and Q61R (35%).
Ipilimumab was given to 45 and 35 pts, anti-PD1 to 114 and 132,
and the combination to 3 and 2 pts, in mut/wt and wt/wt, respective-
ly. At melanoma onset, no significant difference was found except
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for melanoma localization and ulceration more frequent in the
wt/wt group (p=0.03). The disease-free interval was identical in the
two cohorts: 15.4 months (range 4-36) in mut/wt vs. 15 months
(range 3-37) in wt/wt cohort.

In advanced disease, we found no difference in age, LDH level,
number of metastatic sites, or ECOG PS. In contrast, a significant
difference was found in the site of metastases, with more frequent
lung and brain in the wt/wt group (p<0.01 and p=0.01, respectively)
and soft tissue and lymph node in the mut/wt group (p=0.07 and
p=0.09, respectively). Additionally, progression to the brain was
higher in the wt/wt group (p<0.01). Regarding the outcome to CII,
no significant differences were found in ORR, DCR, PFS or OS:
42% vs. 37%, 60% vs. 59%, 12 (95% CI, 7-18) vs. 9 months (95%
CI, 6-16) and 32 (95% CI, 23-49) vs. 27 months (95% CI, 16-35)
for the mut/wt and wt/wt cohorts, respectively.

A significative longer OS was associated with normal LDH, <3
metastatic sites, lower white blood cell count, lower platelet count,
lower N/L ratio. Finally, female sex was found near statistical sig-
nificance (p=0.06).

Conclusions: Our data do not support a higher aggressiveness of
NRAS mutant melanoma nor a better responsiveness to
CII. The controversy in the published data could be due to different
patients’ characteristics and treatment heterogeneity.
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Background: D+T combination therapy is considered to be the
preferred treatment not only for pts with a high tumor burden, but
also for the indolent disease. Furthermore, limited data are available
on the patterns of disease progression and the impact of the D+T
combination on the clinical outcomes of subsequent treatment lines
in a real-world setting.

Materials and methods: This multicenter, prospective, observa-
tional, non-interventional study was conducted in unresectable or
metastatic BRAF V600-mutant cutaneous melanoma pts with either
limited (cohort A [A]: lactate dehydrogenase [LDH] < upper limit
of normal [ULN]) or bulky (cohort B [B]: LDH > ULN) disease
burden treated with D+T combination in clinical practice. Pts were
analyzed for patterns of 1L treatment response/progression at 17.5
mo (A) and 5.5 mo (B), (this is the median progression-free sur-
vival [mPFS] reported in the COMBI-v trial for these subgroups).
Response/progression patterns were described according to the
number of metastasis per organ, median time to develop new metas-
tases from the treatment start, and ECOG PS. The study also aimed
to identify the clinical biomarkers, potentially related to tumor
response or disease progression, following 1L and 2L treatments.
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Results: Of the 205 patients enrolled, at the interim data cutoff
(November 15, 2019), 143 pts ([A] n = 72; [B] n = 71) who were
treatment naive for advanced/metastatic disease (median age, 63 y)
were analyzed for patterns of 1L treatment response/progression.
The median time to develop subsequent new metastases was 19 and
8.6 mo in A and B, respectively. mPFS in 1L treatment was 17.4 and
8.2 mo, respectively. The median overall survival was not estimable
in A and 10 mo in B. At least 1 any-grade adverse event (AE) was
observed in 67 (93%) and 62 pts (87%) in A and B, respectively.
Grade > 3 AEs were higher in B (52%) compared to A (33%). The
most common AE was pyrexia in both cohorts (A: 56%; B: 42%),
but typically low grade. Serious AEs were observed in 18 (25%)
and 26 pts (37%) in A and B, respectively.

Conclusions: In this interim analysis of the study, safety and effec-
tiveness of the D+T combination in BRAF-mutant melanoma pts
were similar to the clinical phase 3 trials experience, supporting the
use of this combination in routine clinical practice, where the
patient population is more heterogeneous, and thereby, demonstrat-
ing that D+T is an effective treatment for all pts with BRAF V600-
mutant melanoma, particularly those with a low disease burden.
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