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ABSTRACT

Anorectal melanoma is an uncommon and aggressive mucosal melanocytic
malignancy. Due to its rarity, the pre-operative diagnosis remains difficult. The
first symptoms are non-specific such as anal bleeding, anal mass or pain. Although
anorectal melanoma carries a poor prognosis; optimal therapeutics strategies are
unclear.

Surgical resection remains the mainstay of treatment. The optimal surgical
procedure for primary tumours is controversial and can vary from wide local
excision or endoscopic mucosal resection (EMR) to an abdomino-perineal
resection.

A high degree of uncertainly exists regarding the benefit of radiation therapy or
chemotherapy. The treatment of advanced melanoma is evolving rapidly with better
understanding of the disease biology and immunology. Considerable effort has been
devoted to the identification of molecular determinants of response to target therapies
and immunotherapy.

INTRODUCTION

Comparing ARMM with other anorectal carcinomas,
tumour cells can exhibit multiple cell types characteristics
[6, 71.

The poor knowledge about actiology, pathogenesis

Anorectal malignant melanoma (ARMM) is a rare
and highly malignant tumor with less than 5 year survival

of 10% patients [1, 2].

ARMM is often misdiagnosed in about two thirds of
patients and most often as haemorrhoids, adenocarcinoma
polyps and rectal cancer [3]. The typical symptoms such
as anal pruritus or rectal pain can mimic haemorrhoids or
rectal polyps [4]. ARMM can be confused with lymphoma,
anorectal carcinomas or sarcoma because of its rarity and
histological variability [5].

and genetics of ARMM makes difficult proper diagnosis,
treatment and prognosis.

Epidemiology

ARMM accounts for only 1.3% of all melanomas
and 16.5% of mucosal melanomas [2]. The incidence of
ARMM increases with age and the prevalence is 1.6 to 2.3
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times higher in women than in men. Moreover, it has been
reported that ARMM is twice as prevalent in Caucasian as
in African Americans [8—10].

Lesions can affect anal canal, rectum or both, but
the great majority of tumours are located with in 6 cm of
the anal rim [11].

Approximately 20-30% of ARMMs are amelanotic,
can endoscopically resemble benign polypoid lesions,
and unspecific symptoms can contribute to misdiagnosis
[12,13].

Amelanotic lesions are frequent in mucosal
melanoma [14]. The incidence is difficult to calculate
because several authors indicate amelanotic melanomas
those only partially devoid pigment at visual inspection
[15-17].

Amelanotic ARMMs can present some pigmentation
at the periphery of the lesion and it is characterised by a
worse prognosis because of the difficulty of diagnosis and
the invasive nature [18, 19].

Embriology of anorectal melanomas

The anal canal is derived from the hindgut
proximally by the upper limit of the anal transition zone
(ATZ) and the ectodermal proctodeum distally with the
dentate line at the fusion point [7, 20].

Melanocytes arise  from
multipotent neural crest cells [21].

Melanocytes can be found in the anal squamous
zone, sometimes in the anal transitional zone and never
in the colorectal zone. These potential cells migrate via
the umbilical-mesenteric canal and later differentiate into
specialized cells, which undergo neoplastic transformation.
According to this theory, ileum that represents the distal
end of the umbilical mesenteric canal should be the
commonest of primary malignant melanoma of the small
intestine [22]. However, benign melanocytes had been
found not only in the epithelium area around resected
primary anal melanomas, but also in the squamous, in
transitional zone, and in the colorectal zone.

neuro-ectodermal

Physiopathology of melanocyte

Melanocytes are melanin-producing somatic cells,
which provide physiological functions [23].

Melanin plays a key role in protection from stressors
such as UV radiation, acting as sunscreen, or as metal ion
and radical scavenger, energy transducer and also it can
bind organic molecules and some drugs. Melanocytes in
mucosal membranes are involved not only in antimicrobial
defence, but also in the protective role of immune
response and probiotics that may interact with the host
[24, 25]. Immune modulation is due to the release of IgA,
cytokines and both Natural Killers and Dendridic cells
activity [26]. Beyond modulation of immune response,
other mechanisms include the increase in barrier function,
antagonism of pathogens, and production of substances.

In gastrointestinal barrier, melanocytes are important
for structural changes in the epithelium, promoting the
formation and the redistribution of some protein, in order
to support the physical barrier; whereas in the mucous
barrier, melanocytes induce mucin production in the
Globet cells and up-regulates defensin production in the
Paneth cells [27, 29].

There are evidences supporting other non pigment-
related functions of melanocytes such as antimicrobial
and immunologicalmetabolic, endocrine, chemical and
physical functions [28].

Melanin is produced within membrane-bound
organelles (melanosomes), which are transferred
to the dendrites and eventually phagocytized by
the keratinocytes. Melanoblasts, precursor cells to
melanocytes, migrate during foetal development,
throughout the dermis to the skin, the eye, the inner ear
and the leptomeninges [29]. The pigmentation degree
of melanin varies between people of different racial and
ethnic groups and also between same populations [30, 31].

Melanocytes in the ano-genital give rise to
melanomas that have a low mutation burden but highly
rearranged genomes with numerous copy number changes,
including multiple focused amplifications.

Melanosomes are organelles of melanocyte
important not only for melanin biosynthesis, but also
because they contain proteins and enzymes useful to
maintain melanosome structure and to the maturation of
the immature pre-melanosome [32].

Pathogenesis

The pathogenesis of anorectal melanomas is limited
and obscure.

There are several theories for the origin of malignant
melanoma in the gastro-intestinal tract. Although
anorectal contains no melanocytes, these cells have been
occasionally found in the alimentary tract. Some authors
suggest that malignant melanoma develops from intestinal
Schwann cells. Other authors proposed that malignant
melanomas originate from neural crest and during
embryogenesis migrated to the basal layer of the epidermis
and the hair follicles [19, 20, 33].

Diagnosis

The diagnosis of ARMM remains difficult for the
non specificity of the symptoms and the diagnosis is
frequently made after treatment for presumed benign
disease, such as hemorroidectomy.

The evaluation of the primitivity include presence of
single lesion, absence of other primary site melanoma, no
history of removal of melanoma or atypical melanocytic
lesions, the presence of lymphocytes infiltration
surrounding tumour mass [34] and absence of enlargement
of draining lymph nodes, and survival time over on year
after the diagnosis[35].
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Blecker et al. [36] added in the diagnosis criteria
the presence of intra mucosal melanocytic lesions in the
overlying or adjacent intestinal epithelium.

Symptoms

Symptoms prior to diagnosis are similar to those
caused by haemorroids, adenocarcinama polyps, rectal
cancer, such as:

1. elimination of mucus and blood through the anal canal
2. anal pain or discomfort, tenesmus
. feeling of rectal fullness or incomplete evacuation
. externalization of tumour and changes in bowel habits
. pruritus
. changes in bowel movements
. inguinal masses

The diagnosis of an ARMM is made by biopsy
and immunohistochemical staining. Lesions detected
at colonscopy were characterized for morphology,
appearances of lesions (including margins, colorations,
origins, surface and invasion of dentate line characteristics)
and presence of superficial melanin pigmentation. The
use of colonscopy and endoscopic ultrasound (EUS) is
helpful for diagnosis and staging of ARMM. Colonscopy
combined with biopsy and subsequent pathological
examination allows the accuracy in the ARMM diagnosis
[37,38].

Histological and immunochemistry are the gold-
standard diagnostic method. Histological examination
characterises the lesions: cell type, degree of melanin
pigmentation, mitotic index.

Mucosal melanomas shows high pleomorphism in
the nucleus, epithelioid spindle-shaped and often they
present melanin granules [21].

In other cases, positivity for carcinoembryonic
antigen, CD30 and CD68 can also be found as well as
negativity to AE1/AE3, CD 17 and desmin [39].

Other histological criteria are the proliferation of
atypical junctional melanocytes and atypical melanocytic
cells in the basal layer in the superficial epithelium.

N N L W

Immunochemical and molecular profile of
anorectal melanoma

In ARMM melanocytes can appear in several forms
(pleomorphic, epithelioid, spindle cells, etc), creating
complication in the differential diagnosis with other
tumors such as sarcomas, gastrointestinal tumour (GIST)
and undifferentiated carcinomas.

Immunohistochemical diagnosis is possible thanks
to protein S-100, HMB-45, Melanin A and Mart-1
antibodies.

Identification of multiple oncogenes and
development of small molecular target therapies against
melanomas had been possible thanks to the recent
discoveries about this desease [40].

The immunohistochemical staining for cKIT
(CD117) protein, a type III transmembrane tyrosine
receptor, has become essential for diagnosis of
Gastrointestinal stromal tumours (GISTs) and also for
the differential diagnosis of mesenchymal tumours of
gastrointestinal tract [41, 42].

cKit includes five distinct domains: 1) a glycosilated
extracellular ligand binding domain, 2) a hydrophobic
transmembrane domain, 3) an intracellular juxtamembrane
domain and 4) two tyrosine kinase domains [43]. Kit is a
proto-oncogene that encodes c-kit protein (CD117) which
is a transmembranous receptor kinase target of imatinib.
Mucosal melanomas are likely to harbour higher rates
of kit mutations when compared with other melanoma
subtypes [44]. Kit Mutation was reported in 35.5% of
ano-rectal melanomas [45] Not all tumors with KIT gene
alterations are immunopositive for CD117 and its mutation
frequency is high in ARMM [46].

KIT activation triggers a variety of downstream
pathways, including MAPK/MEK and PBK/AKT pathways,
which may play an important role in the development of
melanoma. In samples of anorectal melanoma patients
Hintzsche identified in 4/5 KIT and NF1 mutation in 3/5
SF3B1 R625H/S/C and NRAS mutation and in 2/5 BRAF
mutations [47]. However, considering the rarity in observing
the c-Kit gene mutations in the European population, is
given a preliminary assessment of the status of the BRAF
gene mutation and NRAS, prior to the determination of
mutations in c-Kit. Melanomas with aberrations of the KIT
genes might represent another subgroup, which benefit from
a therapy targeting the gene product c-Kit.

BRAF, NRAS and Kit mutations stand out in
pathogenesis and targeted therapy of melanoma. BRAF
and NRAS both take part in the mitogen-activate protein
kinase (MAPK) pathway which significantly contributes
towards melanoma development [48, 49]. The frequency
of mutations of the BRAF gene in anorectal melanoma is
lower than that of cutaneous melanomas, while the c-Kit
gene would prevail (39%). Maldonado JL found BRAF
mutations in 2/21 mucosal melanomas [50], Cohen Y in
1/25, whereas Edwards RH found none BRAF mutation
in 13 mucosal melanomas [51, 52].

Serum markers in melanoma

No findings are present in literature regarding
molecular markers that enable melanocytes to anorectal
melanoma, but several serum tumour markers may be
investigated.

LDH is a standardized tumour marker, characterized
by poor specificity and it is very useful for detecting
distant metastases [53]. LDH in the serum of patients have
been found in advances melanoma when part of tumour
outgrows its blood supply. Since is not a secreted enzyme,
the spillage of LDH probably occurs during apo-necrosis
or melanoma-cells necrosis.
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Other serum tumour markers are S-100B, melanoma
inhibitor activity protein (MIA) Enolase, tumour
associated antigen 90 immune complex and more recently
YKL-40) [54-58].

S-100B is a 21 Kda protein that was first isolated by
Moore from the central nervous system of vertebrates [59],
chiefly found in glial and Schwann cells and in particular in
cell cytoplasm and membrane. The name is derived from
the protein solubility characteristic: 100% in saturated
ammonium sulphate at neutral pH. S-100B is a dimer,
consists of two isomers a and b; all possible combination
can occur (S-1001a, S-100 ab, and S-100bb) [60, 61].

S-100B has calcium-binding properties and it
inhibits protein phosphorylation and cytoskeleton
formation, which may favour tumour progression.

The S-100B protein originated from neuroectoderma
and mesoderma is expressed in various part of the body
[62] and is involved in cytoskeletal regulation, playing a
possible role in cell cycle progression.

MIA is an 11-K Da soluble protein strongly
expressed by malignant melanocytes. MIA, as an autocrine
tumour cell growth inhibitor, decreased cell attachment
tumour metastases. In normal skin MIA shows low or
no expression, while naevi show only moderate, low or
no expression [63], MIA gene locus has been mapped to
chromosome 19q13.32 in humans and its DNA sequence
has been fully described [64]. Serum levels of MIA seem
to reflect tumor burden in some patients with metastases.
Moreover, in regional lymph node metastases or distant
metastases MIA and S-100B had been found present and
their elevations have been associated with a poor prognosis.

Enolase is a dimeric enzyme of the glycolytic
pathway that consists of three possible subunits: alfa, beta
and gamma [65]. The alfa-gamma and gamma-gamma
dimers are found in neurones and neuroendocrine cells
and then they are called neuroenolase (NSE), which levels
have a higher predictive value in melanoma. Positive
serum NSE levels indicated progression of disease [66].

MoAb-079 and NSE may be less sensitive markers
than P-S100 and HMB-45 for routinely processed mucosal
melanomas as compared with metastatic tumours.

YKL-40 is a 40 kDa heparin and chitin-binding lectin,
member of the chitinase-like protein family. YKL-40 is a
glycoprotein involved in neo-angiogenesis, inflammation
and reconstruction of extracellular matrix, secreted by
different cells such as macrophages, chondrocytes or
vascular smooth cells [67, 68]. In advanced metastatic
melanoma, YKL-40 has been correlated with the site of
metastases and poor performance status as well as with
overall survival [69].

YKL-40 play an important role in neo-angiogenesis
acting as a potent angiogenic factor: it stimulates
tumour vascularisation and induces FAK-MAPK via up-
regulation of VEGF receptor 2 in endothelial cells. YKL-
40 stimulates also endothelial cells to migration showing
similar activity as VEGF [70].

Recent studies are investigating the YKL-40
mechanisms of action, as well as its utility in anti- YKL-
40 therapies [71] such us Interleukin-2 and interferon o
[72, 73].

Imaging findings

Multiple imaging diagnostic are used in ARMM to
evaluate primary cancer, metastasis and treatment responses
[22]. Ultrasonography (US), Endoscopic Ultrasound (EUS),
Computed Tomography (CT) Magnetic Resonance (MRI),
Positron emission tomography (PET) contribute to the
information for diagnosis and management. US is helpful
to differentiate between solid and cystic lesions in the
liver. EUS examination is useful to evaluate lesion size,
invasion level and depth within and beyond the bowel wall.
EUS showed lesions as masses originating in the mucosa
with inhomogenous or low-level internal echoes. Lesions
exhibited irregular margins and degrees of submucosal
infiltration [38]. CT can exhibit hepatic and pulomonary
metastasis and shows enhancement during the late arterial
phase and hypoattenuation of liver parenchyma in the portal
venous phase [74, 75].

PET/CT is recommended in staging and response
assessment of metastatic melanoma. Malignat cells
have greater FDG avidity than adjacent normal tissues
because of their higher metabolic rate. Therefore PET/
CT allow evaluation of site of metastasis and may help
in staging disease and the therapy. MRI is advantageous
for preoperative staging in anorectal melanoma patients
and for detection of metastatic lesions, in particular in
those patients who have hepatic metastases bowel wall
invasion. Similar to other sites anorectal melanomas
are hyperintense on T-1 weighted images; however,
amelanocitic melanomas, which comprise approximately
10 to 30% of anorectal melanomas, are hypointense on T1
and hyperintense on T2 weighted sequences [76].

Staging

Anal melanoma is staged in: stage I (local disease),
stage II (local disease with regional lymph nodes), and
stage III (with distant metastasis) [77, 78]. Prasad ML [79]
et al. classified mucosal melanomas in Level 1 (local or
in situ tumor); level 2 (regional with invasion of lamina
propria), level 3 (disseminated) [21]. In stage 1 tumour
growth is limited to the bowel wall or anal skin; in stage
2 disease involves regional lymph nodes metastases; in
stage 3 the tumour extend beyond the surgical resection
margin. Most patients with distant metastases have hepatic
metastases, followed by pulmonary and bone metastases.

There are differences concerning survival for the
three groups. The median survival was 138 months for
level 1,9 months for level 2 and 17 months for level 3.
The disease is often first diagnosed at its advanced stages,
and for this reason probably the prognosis is poor.
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Treatment

The management strategies on melanoma control
and the consequent survival is difficult because of the
absence of randomised trials. Surgery, radiotherapy, chemo-
immunotherapy and targeted therapy provide uncertain
results (Figure 1).

Surgery treatment

The typical treatment is surgical resection; however,
standard operative procedures related to the area of
resection and lymph dissection have yet to be established.
The presence or absence of lymphatic metastasis has not
demonstrated any significant difference in prognosis.

The conditions for ensured long-term survival are:

¢ Maximum tumour diameter <5 cm

*  Wall invasion depth within the muscularis propria

» Extensive lymph node dissection regardless of
the presence or absence of lymphatic metastases [80].

Surgery was defined as RO when the tumor margins
were microscopically and macroscopically negative, R1
when the margins were positive on microscopy, and R2
when resection were macroscopically incomplete. Surgical
treatments include abdominoperineal resection (APR),
wide local excision (WLE) and endoscopic mucosal
resection (EMR). EMR in some cases remove melanoma
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Figure 1: Terapeutic management of anorectal melanoma.

with long-term survival [81]. WLE has minimal morbidity
and no compromise local function, preserve the anal
sphincter. APR is often associated with high morbidity rate
and functional compromise [82—84]. The small number
of studies shows no significant differences in survival
between patients treated with APR and WLE [85]. WLE
was recommended whenever possible as initial and limited
treatment, whereas patients undergoing to APR were less
likely to develop local recurrences.

Many surgeons perform WLE followed by adjuvant
radiotherapy to the pelvis and inguinal lymph nodes in
most patients due to the similar local control rate as APR,
which is preferred in the cases with local extensive disease
not amenable to a local excision.

Although traditionally APR was considered the
best option treatment of loco regional disease, comparing
conservative and radical procedures recent studies had
reported not only no difference in survival, but also
there are increasing evidences suggesting that survival
outcomes may be the same between local excision and less
perioperative morbidity [86—88] (Figure 2).

Palliative surgery (such as local segmental resection
or a diverting colostomy for bowel obstruction) is
suggested in large primary tumours or in presence of
distant metastases [89].
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Medical treatment
Adjuvant therapies

In the past decades several adjuvant therapeutic
options such as immunotherapy with alfa interferon,
brachytherapy with 117-Caesium and chemotherapy with
dacarbazine, vincristine and nimustine hydrochloride were
used [90, 91].

In mucosal melanomas, particularly in patients
with positive nodal involvement, a-interferon at the
dose of 20 MU/m2/day intravenously 5 day weekly for
4 weeks, followed by 10 MU/m2/day subcutaneously
three times weekly for 4-8 weeks had demonstrated a
significant prolongation of relapse-free-survival and
overall survival [92]. Systemic side effects of interferon
include haematological, autoimmune, neuropsychiatric
disorders [93-96]. High dose interferon (HDI) toxicity has
been raised concerns and vaccine alternatives have been
studied. In terms of efficacy, Kirkwood et a/. had found
that HDI arm for 1 year showed a better response versus
vaccination with GM2-gangliioside arm [97].

Treatment in advanced and metastatic mucosal
melanoma

In the management of metastatic melanoma,
Interleukin-2 (IL-2), alone or in combination with
chemotherapy or biotherapy, is a standard treatment.
No higher long-term survival had been reported despite
higher tumour response rates of combination of IL-2
with chemotherapy and/or IFN. Traditional cytotoxic
chemotherapeutic agents, including decarbazine and

temozolamide have been reported to be ineffective in
metastatic mucosal melanoma.

Dacarbazine alone or in combination with high-dose
of Interferon and Interleukin-2 is effective in 10-20% of
patients with mucosal melanoma [98—100].

Target therapies and immunotherapies

Novel immunotherapeutic strategies for metastasis
are having promising results and they are developed
in parallel with MAPK pathway inhibitor (Figure 2).
Understanding the biology of the advanced melanoma and
its immune regulation, also the treatments are evolving
simultaneously. In fact, the present target in advanced
melanoma treatment is focused on immune checkpoints
(Figure 3).

Target therapies

Expression of c-Kit can be demonstrated in most
melanomas by immunohistochemistry. However, studies
of c-kit blockers such as imatinib have been unsuccessful
[101, 102].

KIT kinase inhibitors have shown activity on most
of reported mutation predicted. For instance, in presence
of GIST mutation that affects the Exon 9 is necessary to
double the dose of Imatinib (Figure 3).

On going phase II studies provide promising results
that patient with KIT-mutated metastatic melanomas
are amenable to single-agent therapy with one of the kit
inhibitors imatinib, dasatinib, sunitinib or sorafenib [103
—106]. Currently, they are being tested several mutated
c-Kit inhibitors in the treatment of metastatic disease

Treatment
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Figure 2: Treatment strategy of anorectal melanoma.
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(imatinib, dasatinib, sunitinib or sorafenib) [107—-112].
Hodi FS et al reported good response on treatment
in a patient with KIT mutated rectal melanoma [113]
and Minor DR et al reported a complete remission for
15 months in patients with KIT-mutated underwent to
sunitinib treatment [114].In a study a patient with mucosal
melanoma that received the mTOR inhibitor everolimus
constituted a partial response [115].

It seems that melanoma cells in the proximity of
older fibroblast may have higher levels of scavengers of
reactive oxygen species. Older fibroblast produced high
amounts of secreted frizzled-related protein 2 (sFRP2),
a secreted protein, which was detectable in the serum of
the older mice enhanced tumour angiogenesis and lung
metastasis in the BRAF V 600 E model. Elevated levels of
sFRP2 reduce the ability of melanoma cells to respond to
the oxidative stress. The relative scarcity of scavengers of
ROS and the relative abundance of on the oxidative stress
in melanoma cells, SFRP2 represent a double whammy,
which, in turn, led to DNA damage [116].

Enhanced oxidative stress and DNA damage have
linked not only with a more aggressive tumour phenotype,
but also with resistance to BRAF target drugs, such as
vemurafenib.

About 40-50% of metastatic melanomas shows
activation of MAPK (mitogen-activate protein kinase)
pathway [117].

Dabrafenib is classified as reversible ATP-competitive
inhibithor with selectively inhibition on BRAF. In
approximately 50—70% of patients with mutation in BRAF
V600E or in V600K, Dabrafenib has demonstrated efficacy
[118, 119]. Targeting these specific mutation, BRAF
inhibitors, such as vemurafenib, dabrafenib, and encorafenib
were developed. Moreover, targeting the signalling pathway
of BRAF and inhibiting molecule of its downstream, such as
MEK, may inactivate the MAPK pathway.

Prolongation on progression-free and overall survival
had been demonstrated with a therapeutic combination
of BRAF and MEK inhibitor, such as vemurafenib plus
cobimetinib or dabrafenib plus Trametinib. BRAF and MAP
inhibitors have shown efficacy also in BRAF V600 mutated
melanoma.

Current efforts to investigate the biological and
genomic characteristics of these tumours have been
constrained by the low incidence of mucosal melanoma.

Mutations in ARMMSs have demonstrated how
melanomas are heterogeneous in their tumour biology
[120]. Studying these mutations may allow finding new
target molecules to develop specific treatments with
better response. For instance, patients with mutation in
the BRAF V 600 E gene and melanoma patients with
KIT gene abberration represent two subgroup responsive
respectively to the action of BRAF inhibitors and cKit
blockersBRAF inhibitors, such as PCV4032 and RAF
265, induce tumour regression in up to 70% of patients

Target therapy

Dabrafenib |

Figure 3: Genomic analyses based treatments.

Inhibitors
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with metastatic disease, whereas cKit blockers includes
Imatinib, dasatinib, sunitinib and sorafenib [121]. In recent
years certain patients subgroups by certain target have
been described that may predict susceptibility to target
therapies. However, it is currently unclear if patient will
clinically benefit from target therapies that are guided by
the absence or presence of susceptibility parameters [21].

One group comprises melanomas that harbour
BRAF mutations. In small numbers of patients, specific
BRAF inhibitors (PLX 4032 and RAF 265) induced
tumour regression in up to 70% of patients with BRAF V
600 E mutated metastatic melanomas [122, 123].

Vemurafenib, a potent BRAF protein kinase
inhibitor, is reserved for the treatment of metastatic
melanoma associated with BRAF V 600 mutation [124].
Vemurafenib is given orally and its mechanism of action
consists in the inhibition of kinase domain, decreasing
cell proliferation through the phosphorylation of ERK
and cyclin DI. Its activity is effective in most common
mutation of BRAF V600E, but not in BRAF wt [125,
126]. Trials of Vemurafenib and Ipilimumab combination
therapy are currently underway in patients with BRAF
mutation.

In the absence of BRAF V 600 mutation, treatment
of these advanced, refractory forms is based on the use of
ipilimumab either alone or in combination with standard
chemotherapy (dacarbazine).

Immunologic checkpoint blockade

In advanced mucosal melanoma the treatment with
ipilimumab, an anti-CTLA4 antibodies, demonstrated
some effectiveness with median PFS of 6.4 months and
median OS 4.3 months [127].

Molecules involved in immune response that
normally terminate after antigen activation represent a
main target for novel therapeutic strategies (Figure 4).

CTLA4

Cytotoxic T- lymphocyte-associated antigen (CTLA-
4 also known as CD152) is expressed on T cells, in which
cells regulates the amplitude of early activation. CTLA-4
has also immunomodulating activating by downregulating
cell-activation. In fact, CTLA-4 is anantagonist of B7-
CD28- mediated co-stimulatory signals [128] with binding
affinity to CD80/86 of 500-2500 times more than CD 28.

Since CTLA-4 acts on blockage of CD28 arrests
cell cycle progression. In fact CD28 not only promotes
IL-2 mRNA expression, but also is responsible of T-cell
survival, T-helper cell differentiation and immunoglobulin
isotype switching.

Ipilimumab is a fully human monoclonal
antibody that binds CTLA4 and blocks the interaction
of CTLA4, which is CD80 and CD 86 ligands; it was
the first successful developed drug of the novel class
of compounds named immune checkpoint inhibitors.
Ipilimumab mechanism of action has an indirect effect on
T-cell mediated antitumor immune responses and it had
shown long-term survival of up to 20% of treated patients
[129]. Ipilimumab was the first agent approved for the
treatment of advanced melanoma.

PD1/PDI-1

Anti PD1, Anti PDL1 and PDL2 drugs have
completely changed the landscape for the treatment of
advanced and metastatic melanoma. Their efficacy had

Immunotherapy

4

l

Anti CTLA-4 PD-L1Blockade Anti PD-1
BMS-936559 Nivolumab
Ipilimumab MPDL-3280A Pembrolizumab
(atezolizumab) Pidilizumab
AMP-224
MEDI-47736 AMP-514
MSB-0010718C MEDI0680

e CTLA: Cytotoxic-T-lymphocyte antigen-4
e PD-1: programmed cell-death-1 protein

Figure 4: Promising immunotherapy treatment.
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Table 1: Prognosis of mucosal melanomas [Modified from https://www.dermnetnz.org/topics/mucosal-melanoma]

Type

5-year survival rate

Head and neck melanomas
Vulvar melanomas
Vaginal melanomas
Anorectal melanomas

12-30%
24-T77%
5-25%
20%

Table 2: Prognistic factors of anorectal melanoma

Prognistic factors of anorectal melanoma

Size

Dept of invasion

Mode of treatment

Duration of symptoms

Stage of the disease

Nodal involvement

Molecular markers like PCNA and Ki-67

been showed in 20405 of patients with proven safety with
less than 10% of patients experiencing grade 3—4 adverse
events. However, there are no guidelines regarding the use
of PD1 and PDL1 agents. In particular, it is not established
for how long these agents should be used in patients who
are responding: patients, who were benefiting, were
allowed to stay on treatment indefinitely.

Programmed-death (PD1) is another immune
checkpoint target expressed on activated T-cells with
immunosuppressive effects. Its ligands, PDL1 (B7H8) and
PDL2 (B7DC) are expressed on many stromal cells, tumour
cellsand other cell types. The immunosuppression of PD1
receptor is due to the interaction between T lymphocytes
and tumour cells. PD1 blockage seems to be more effective
towards t-cell activation than CTLA-4 inhibition.

Nivolumab (BMS-936558) and Pembrolizumab

(MK-3475) are both humanized monoclonal Ig4 antigen
and antagonist of PD1, which had been studied in
advanced melanoma and other solid tumours, whereas
other PD-1 and PDLI inhibitors are still under evaluation.

Le Min reported one case of anti-PD1 treatment in a
patient with advanced mucosal melanoma with a durable
near-complete response [130, 131].

Angiogenesis targeted therapies

Melanoma is a highly angiogenic tumor.
Angiogenesis represents an important process to modulate
in melanoma, as proangiogenic ligands and their receptors
are overexpressed and have been found to correlate with
disease progression and prognosis [132] (Figure 1).
The antiangiogenetic treatment has been proved to be a
potential strategy.

A growing clinical trial has incorporated
bevacizumab combined with nab-paclitaxel in advanced
and metastatic melanoma [133].

Another phase II trial (Endostatin plus dacarbazine)
showed in 16 cases of mucosal melanomas a significant
improvement in progression free survival and in overall
survival [134]. Endostatin is an endogenous angiogenesis
inhibitor and a tumor suppressor [135].

Prognosis

The anorectal melanoma is associated with
extremely poor prognosis (Table 1) with all surgical
approaches achieving a 5-year survival rate of less than
20%. Long term survival has been demonstrated in
patients who have undergone abdominoperineal resection
with extended lymph node dissection, including patients
with lymphatic metastases; thus abdomino-perineal
resection has been widely recommended.

In western countries, there is no significant
difference in survival rate between rectal resection with
a sufficient safety margin and local excision and most
surgical treatment is considered palliative surgery therapy
due to the possibility of disease already being advanced at
the time of onset and diagnosis.

The small numbers of ARMM reports make difficult
any meaningful analysis for prognostic factor such as stage
at diagnosis, lymph node status and tumour thickness [136].

The use of colonscopy and biopsy can establish a
correct diagnosis. The poor survival in ARMM may be
explained by the tendency to late diagnosis. Prognosis
depends on the depth of invasion, duration of symptoms,
inguinal lymph node involvement, presence of distant
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metastasis, tumor stage and the presence of amelanotic
melanoma (Table 2) [137].

CONCLUSIONS

Little is known about the prognostic parameters,
staging and treatment protocols [138] The anorectal
melanoma is rare associated with worse prognosis due to
the late diagnosis.

This tumour is characterized by aggressive
behaviour, poor outcome as result of late diagnosis and
fast tumour growth in the rich vascular and lymphatic
supply of the ano-rectal mucosa [139].

Considerable effort has been devoted to the
identification of molecular determinants underlying
melanoma chemo and immunoresistence [140]. Today
anorectal melanoma has clinical, genetic and biologic
similarities to other mucosal melanomas. Anorectal
melanomas are a subtype of mucosal melanoma and
mucosal melanoma are a subtype of melanoma in general.
Most manage of anorectal melanoma and melanoma
mucosal has translated of cutaneous melanoma [140].

The biologic and clinical heterogeneity of cutaneous
malignancies and mucosal melanomas provide a number
of unique opportunities and challenges for preclinic and
clinical studies.

New targeted therapies (and immunotherapies) are
under investigation for patients with both metastatic and
primitive melanoma.

Better understanding of genetic aberrations in
mucosal melanoma could provide development of
targeting and effective treatment [141-143].
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