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Abstract: BACKGROUND: Approximately five to 10% of all melanomas occur in families with hereditary predisposition and the
main high-risk melanoma susceptibility gene is the CDKN2A.

Osjectives: To describe, after a five-years study, the clinical data of patients (probands) from familial melanoma kindreds, and
the pathological characteristics of their melanoma.

MetHODs: The inclusion criteria were melanoma patients with a family history of melanoma or pancreatic cancer (first- or
second-degree relatives) or patients with multiple primary melanomas (MPM).

ResuLrs: A total of 124 probands were studied, where 64 were considered familial cases and 60 MPM. Mean age at diagnosis
was 50 years. Our results show that the following characteristics were prevalent: skin phototype I/1I (89.5%), sunburn during
childhood (85.5%), total number of nevi 250 (56.5%), Breslow thickness <1.0mm (70.2%), tumors located on the trunk (53.2%)
and superficial spreading melanomas (70.2%).

StupY LIMITATIONS: Analyses of probands’ relatives will be demonstrated in future publication.

Concrusions: Our findings are in agreement with previous familial melanomas reports. Fifteen new melanomas in 11 patients
were diagnosed during follow up, all of which were <1.0 mm. This is the largest dataset of Brazilian melanoma prone kindreds
to date, thus providing a complete database for future genetic studies.
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INTRODUCTION

Aetiology of cutaneous melanoma (CM) is related to ge-
netic, phenotypic and environmental risk factors. The main envi-
ronmental factor for melanoma is exposure to ultraviolet radiation
(UVR) and its effect on melanoma genesis is closely related to host
pigmentation characteristics such as fair skin, sun sensitivity, red/
blonde hair color, blue eyes and freckling. Another risk factor is the
presence of multiple nevi and atypical nevi. However, the most im-
portant risk factors are family and personal history of melanoma.’*

Approximately five to 10% of all melanomas occur in fam-
ilies with hereditary predisposition. The familial melanoma syn-
drome (FMS) is defined by the presence of two or more cases of
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melanoma in first- or second-degree relatives; or the presence of
two or more melanomas in the same individual (multiple primary
melanomas - MPM). However, in areas with a moderate to high inci-
dence of melanomas, FMS is diagnosed in individuals with three or
more primary melanomas and in families with three or more cases
of melanomas in first- or second-degree relatives. >

To date, cyclin-dependent kinase inhibitor 2A (CDKN2A) is the
main high-risk FMS susceptibility gene. The CDKN2A gene encodes
two distinct proteins from alternative first exons (1o and 1), p16IN-
K4a and p14ARE, respectively. Both act as tumor suppressors by in-
hibiting cell cycle through different pathways: p16INK4a is related
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to retinoblastoma and p14INK to p53.° Mutations in the CDKN2A
gene have been found in up to 10% of families with two melanoma
cases and in 30 to 40% of families with three or more cases. !

Studies have shown an increased risk of developing pancre-
atic carcinoma in European and North American families with CD-
KN2A mutations.’? Additionally, FMS may be associated with other
cancers, such as central nervous system tumors, uveal melanoma,
lung and breast carcinomas. >

We have been monitoring families at high risk for cutane-
ous melanoma since June 2010. In this study, we aim to describe,
after five years of surveillance, the clinical and pathological charac-
teristics of melanoma patients (probands) from familial melanoma
kindreds.

METHODS

Patients were referred to the Familial Melanoma Clinic
from the Skin Cancer Department of AC Camargo Cancer Center,
Sao Paulo, Brazil, based on inclusion criteria such as: 1-Melanoma
patients with at least one first- or second-degree relative that has or
has had melanoma or pancreatic cancer - familial melanoma group
(EM); 2-Patients with two or more melanomas - multiple primary
melanoma group (MPM); 3-Cancer confirmation from both melano-
ma patients and their relatives (pathology report, medical records
and/or death certificates). A form was filled out by the patients” at-
tending physician or nurse (BCSS, LEM or EEG).

The following variables were considered in this study:
1-Demographic and phenotypic characteristics - gender, age at di-
agnosis, eye and hair color, skin phototype according to Fitzpatrick
(I-IV), total number of nevi, presence of clinically atypical nevi (di-
ameter > 5mm; when a papular component was present, the mole
should also contain a macular component and at least two of the
three characteristics: variegated color, asymmetry or irregular bor-
ders), atypical mole syndrome (AMS) according to the scoring sys-
tem proposed by Newton et al. (score = 3) %17, freckle density in
arms and shoulders (ranging from 0 to 100 in intervals of 20, where
0 = no freckling, 20/40 = low freckle density, and 60/80/100 = high
freckle density);®, iris pigmentation; 2- Lifetime history of sun-
burns - childhood and adolescence, adult age or both; 3. Specific
characteristics of melanomas - date of excision, anatomical loca-
tion (head/neck, trunk, upper and lower limbs), histological sub-
type (superficial spreading, nodular, lentigo malignant, acral) and
Breslow thickness; 4. Family history of melanoma, pancreatic cancer
and central neural system tumors; 5. Oncological history - non-mel-
anoma cancers of probands.

Throughout the course of the program, probands and their
relatives were given the opportunity to participate in a regular
screening program that included total skin examination every six
(probands and relatives with melanoma) or twelve months (rel-
atives with no history of melanoma), body mapping, digital der-
moscopy follow-up of melanocytic lesions and annual revision of
family pedigree. Additionally, melanoma patients were submitted
to regular follow up according to its clinical stage.

The study was approved by the Research Ethical Commit-
tee of AC Camargo Cancer Center, Sdo Paulo, Brazil (2076/15).
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Statistical Analyses

Descriptive analyses using percentages was performed for
categorical variables and mean, minimum, maximum and standard
deviation (SD) for continuous variables.

Fisher exact tests and chi-square tests were used to evaluate
differences in phenotypic characteristics and UV exposure between
AMS and non-AMS probands and FM and MPM groups. Differenc-
es in age at diagnosis between the groups mentioned above were
tested for significance using Mann-Whitney tests. All tests were two
sided and P<0.05 was considered statiscally significant. All statisti-
cal analyses were carried out with the GraphPad PRISM (GraphPad
Software Inc., La Jolla, California, USA) statistics software package.

RESULTS

During the period from June 2010 to June 2015, of all pa-
tients referred to the Familial Melanoma Clinic, 124 probands ful-
filled the inclusion criteria (63 men and 61 women). The mean age
at diagnosis was 50 years (SD 13; range 15-85 years). Nine patients
were diagnosed at age 30 or younger but most cases occurred in the
fifth decade of life (29.0%).

Fifty-one patients had only one melanoma (41.1%), 55
had two melanomas (44.4%) and 18 had three or more melanomas
(14.5%). MPM with no family history of melanoma was found in 60
cases (48.4%). Among the 64 probands with family history, thirteen
(20.3%) also had multiple primary melanomas.

Most patients were classified as phototype I and II (89.5%)
and had dark hair and dark eyes (50.8% and 52.4%, respectively).
Sunburn during childhood was reported in 85.5% of cases and
64.5% had a high freckle density on shoulders. Regarding total
number of nevi, 56.5% had > 50 and 28.2% of all patients fulfilled
the AMS criteria (Table 1).

In familial cases, 58 patients had a family history of melano-
ma (84.5% first-degree relatives and 15.5% second-degree relatives)
and only six had a family history of pancreatic cancer (five first-de-
gree relatives and one second-degree relative). Only two patients
had a family history of both melanoma and pancreatic cancer. We
found 50 (86.2%) probands with only one family member with mel-
anoma, six (10.3%) with two family members and two (3.5%) with
three family members affected.

The mean Breslow thickness was 0.62mm (SD 0.65; range
0-6.4mm). Most tumors (70.2%) were thin melanomas (< 1.0mm).
The most frequent anatomical site was the trunk (53.2%) followed
by lower limbs (24.2%). The predominant histological subtype was
superficial spreading melanoma (70.2%; Table 2).

During follow-up, 15 melanomas were diagnosed in 11 pa-
tients, all of which were early melanomas (seven in sifu melanomas
and eight melanomas < 1.0mm).

There were only three cases with family history of central
neural system tumor. We found non-melanoma cancers in 37 pro-
bands: 24 cases of basal cell carcinomas, eight cases of spindle cell
carcinomas, two breast cancers, two prostate cancers and three thy-
roid cancers. Five patients had had two different non-melanoma
cancers.

Phenotypic characteristics, pathological features of melano-
mas and age at diagnosis did not differ significantly between AMS
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TasLE 1: Phenotypic characteristics of 124 probands

TasLE 2: Pathological features of melanomas

Variables N (%) Variables Number %
Skin phototype I/11 111 (89.5) Breslow thickness
II/1v 13 (10.5) <1.0mm 87 70.2
Eye color blue 23 (18.6) >1.0mm 24 19.3
green 38 (30.6) missing data 13 10.5
brown/ black 63 (50.8) Anatomic location
Hair color red 13 (10.5) head/neck 8 6.5
blond 46 (37.1) trunk 66 53.2
brown 65 (52.4) upper limbs 18 14.5
Sunburn childhood 106 (85.5) lower limbs 30 24.2
adult age 61 (49.2) missing data 2 1.6
both 53 (45.7) Histological type
Freckle density ARMS (%] 29 (23.4) SSM 87 70.2
low 67 (54.0) NM 4 3.2
high 25 (20.2) LMM 3 24
missing data 3 (24) Acral 2 1.6
Freckle density SHOULDERS & 7 (5.7) Others 2 1.6
low 34 (27.4) Unclassified or unknown 26 21.0
high 80 (64.5) SSM- superficial spreading melanoma
missing data 3 (2.4) NM-nodular melanoma
, LMM:-lentigo malignant melanoma
Indoor tanning yes 20 (16.1)
no 102 (82.3)
missing data 2 (1.6)
Atypical nevi yes 56 (45.2)
probands and the pathological features of their melanomas. Early
ne 64 (51.6) onset of the disease is an important feature of hereditary cancer. In
missing data £(32) this study, mean age at diagnosis was 50 years, nearly 10 years ear-
Nevi count @ 2(L6) lier than in general populations, although 7.3% of patients had been
0-49 49 (39.5) diagnosed even earlier, at the age of 30 or younger. ** We found
>50 70 (56.5) no differences in age at diagnosis between AMS and non-AMS pa-
missing data 3(2.4) tients and between FM and MPM patients. In accordance to previ-
AMS _— 35 (2822) ous reports, a high number of patients report.ed childhood sunburns
(85.5%).%* Most probands showed total nevi count > 50 (45.2%) and
ne 86 (694) a high freckle density on shoulders (64.5%) and trunk was the most
missing data 3(24) prevalent tumor anatomic location (53.2%). As described recently
Iris pigmentation yes 20 (16.1) in familial melanoma, these results suggest that the nevus pathway
no 100 (80.7) could be responsible for melanoma pathogenesis in these patients,
missing data 4(3.2) which is associated to somatic BRAF mutations. 22

and non-AMS patients and between FM and MPM groups. Addi-
tionally, there was no association between AMS phenotype and mel-
anoma prone patients (FM and MPM).

DISCUSSION

This study presents the dataset of a preventive program
from a Brazilian Cancer Referral Center, which aims to identify
melanoma prone kindreds and to provide prevention and early di-
agnosis through skin surveillance in both probands and their rel-
atives. In this report we describe the phenotypic characteristics of

Unfortunately, histology of many melanomas was either
unclassified or classification could not be accessed from patients’
records (21%). Among those that were classified, the most frequent
histological type was superficial spreading melanoma (70.2%) with
a very low proportion of acral (1.6%) and lentigo malignant melano-
ma (2.4%), as described in previous familial melanoma studies. 2%
As reported before in familial melanoma kindreds, most patients
(70.2%) presented thin melanomas. **

Once all probands were enrolled in the screening program,
we were able to diagnose 15 new melanomas in 11 patients, all of
which were <1.0mm. The early detection enabled complete removal
of these melanomas at initial stages of the disease, improving pa-

tients” prognosis.
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CONCLUSIONS

Our findings are in agreement with previous reports that
show certain phenotypic and pathological characteristics in familial
melanomas, such as history of sunburns during childhood, young-
er age at diagnosis when compared with the general population,
greater number of nevi, greater frequency of superficial spreading
melanomas and lower frequency of lentiginous melanomas, and a
greater incidence of tumors on the trunk.
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