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Abstract: (1) Background: Mucosal melanoma (MM) is a rare tumor, accounting for about 1% of all
diagnosed melanomas. The etiology and pathogenesis of this tumor are unknown. It is characterized
by an aggressive phenotype with poor prognosis and a low response rate to approved treatments.
(2) Methods: We retrospectively analyzed the clinical features, treatments and outcomes of patients
diagnosed with MM from different sub-sites (head and neck, gynecological and gastro-intestinal
region) between 2013 and 2023 at our Institute. Survival times were estimated with the Kaplan–Meier
method. Multivariate Cox regression was used to test the independence of significant factors in
univariate analysis. (3) Results: Twenty-five patients were included in this study; the disease was
equally distributed among females and males. The median age at diagnosis was 74 years old. The
majority had MM originating from the head and neck (56%), particularly from the nasal cavity.
BRAF V600 mutations were detected in 16% of the study population, limited to gastro-intestinal and
gynecological MM. At diagnosis, at least half the patients (52%) had the disease located also at distant
sites. The median overall survival (OS) in the whole study population was 22 months, with a longer
OS for patients diagnosed at an early stage (38 months, p < 0.001). Longer OSs were reported for
head and neck MM compared to other anatomic regions (0.06). Surgery of the primary tumor and
radiotherapy were performed in 64% and 36% of the study population, respectively. Radiotherapy
was performed only in head and neck MM. At multivariate analysis, the single factor that showed
a reduced hazard ratio for death was radiotherapy. (4) Conclusions: The overall survival of MM
from different sub-sites treated at our Italian Institution was 22 months, with better outcomes for
early-stage disease and head and neck MM. Performing radiotherapy may have a protective effect on
OS for head and neck MM. New treatment strategies are urgently needed to improve the outcome in
this disease.
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1. Introduction

Primary mucosal melanoma (MM) is a rare and aggressive tumor [1]. It arises from
melanocytes distributed throughout mucosal membranes of the respiratory, gastrointestinal
and genitourinary tract. Its prevalence varies according to ethnicity, being more common
among the Asian population rather than Caucasians. Likely due to the hidden site of origin
and the rich lymphatic and vascular environment, MM shows an aggressive phenotype
with dismal prognosis [2]. Knowledge about pathogenesis, staging systems, appropri-
ate treatments and predictive factors is lacking. Inaccuracies in staging the disease and
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the rarity of MM limit the inclusion in clinical trials and the chance to standardize treat-
ments. Wide excision surgery is the primary treatment for localized disease [3]. Negative
pathological margins are challenging due to the anatomic site of the primary tumor, with
significant consequences on patient morbidity and with a high rate of local recurrence and
distal metastases. Likewise, there is no unique staging system for MM [4]. For vaginal,
urethral and anorectal melanoma, no TNM classification system is available. The addition
of radiotherapy to surgical treatment of mucosal melanoma has been shown to improve
locoregional tumor control [5], especially for head and neck MM, although the impact on
overall survival (OS) is still debated. Despite the impressive progress in the treatment of
cutaneous melanoma due to immune checkpoints inhibitors (ICIs) and target therapies, the
efficacy of these treatments in MM remains limited compared to cutaneous disease. Trials
dedicated to MM are lacking and only large studies in advanced melanoma have included a
small number of patients with rare diseases (such as MM or occult melanoma). The efficacy
of single- or dual-agent ICIs may also vary in different ethnic groups, with a lower tumor
mutational burden (TMB) in the Chinese population as well as less frequent markers of
pre-existing T-cell inflammation [6]. Unlike cutaneous melanoma, BRAF mutations are
infrequent (8%) in MM [7]. Therefore, treatments with BRAF inhibitors rarely represent
an option for these patients [8]. Some efforts have been made to study the whole-exome
sequencing of MM without identifying additional mutated genes to target with drugs [7].

Few real-word experiences investigating outcomes and prognostic and predictive
factors are available on MM, often with a limited sample size, focused on a particu-
lar anatomic region or on Asian individuals, not representative of Caucasian or other
ethnic groups [9,10].

The objective of this study was to analyze clinical data and survival outcomes of MM
patients diagnosed in our Institute in the last ten years.

2. Materials and Methods

Patients: All patients with confirmed histologic diagnosis of MM, evaluated at IDI-
IRCCS from January 2013 to May 2023, were included in this retrospective study. In
particular, demographic characteristics, tumor histology, stage, therapy and survival data
were analyzed. For clinical and pathological staging, we distinguished between local-
ized disease (to the tumor boundary), regional (with lymph node involvement or direct
extension) and metastatic disease, as previously reported [11]. For head and neck MM,
American Joint Committee on Cancer (AJCC) TNM Staging System 8th edition, 2017 was
adopted [12]. This study was conducted according to the Good Clinical Practice Guidelines
and the Declaration of Helsinki. This study was approved by the Institutional Review
Boards of Istituto Dermopatico dell’Immacolata (IDI)-IRCCS.

Statistical and epidemiological analysis: OS was defined as the time intervening from
the date of diagnosis to the date of death. Event-free patients were censored at the date of
the last follow-up. Progression-free survival (PFS) was defined as the time from the starting
date of treatment to disease progression or death from any cause. Median time of survival
was calculated and compared using the log-rank test. Multivariate Cox regression was
used to test independence of significant factors in univariate analysis. p value < 0.05 was
considered significant. The statistical analyses were performed using IBM SPSS Statistics 28.

3. Results

Over a period of 10 years, 25 patients with MM were evaluated at our Institute
(Table 1).
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Table 1. Characteristics of the 25 subjects with MM.

Characteristic MM
n = 25

Gender
female 13 (52%)
male 12 (48%)

Ethnicity
Caucasian 24 (96%)
other 1 (4%)

Age at diagnosis (median, IQR) 74 (63–77)

Site of primary tumor
nasal cavity 10 (40%)
ethmoid sinuses 1 (4%)
oral cavity 3 (12%)
esophagogastric 4 (16%)
anus 4 (16%)
gynecological 3 (12%)

BRAF status
V600E 4 (16%)
WT 21 (84%)

Amelanotic
Yes 2 (8%)
No/NA 23 (92%)

Staging
Early 12 (48%)
Locally advanced 8 (32%)
Metastatic 5 (20%)

Surgery
Yes 16 (64%)
No 9 (36%)

Radiotherapy
Yes 9 (36%)
No 16 (64%)

Systemic therapy
Yes 23 (92%)
ICIs 17
BRAFi+/−MEKi 4
CT 2
No 2 (8%)

WT: wild type; NA: not available; ICIs: immune checkpoint inhibitors; CT: chemotherapy; BRAFi: BRAF inhibitors;
MEKi: MEK inhibitors.

Men and women were equally affected. The median age at diagnosis was 74 years
old. All, except one, were of Caucasian origin. The majority of MM originated from the
head and neck (56%), in particular from the nasal cavity (40%). BRAF V600E mutations
were present among 16% of MM; in particular, tumors harboring BRAF mutations came
from the stomach (n = 1), anus (n = 2) and vulva (n = 1). N-RAS and c-KIT were available
for a minority of patients. Among the 7 patients for whom N-RAS mutation analysis
was performed, 2 (28%) had mutations. C-KIT mutation analysis was performed in six
patients and a wild-type gene was detected in all of them. No family history for melanoma
was reported among the 18 patients for whom data were available. The diagnosis was
performed when the disease was localized to the primary site (with or without lymph node
involvement) in 80% of MM with the remaining cases (20%) diagnosed as metastatic disease.
Surgery of the primary tumor was performed in 64% of the study population, mostly for
patients with localized disease. In one case, debulking surgery was arranged for advanced
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disease with the aim of controlling local symptoms. Surgery was not performed in those
patients with metastatic disease (stage IVB head and neck MM, stage IV MM from other
sites or locally advanced disease unsuitable for surgery, such as for gynecological MM).
Surgery consisted of resection of the primary tumor in 13 patients, combined with lymph
node resection in a further 3 patients. Margins were negative (R0) in 13 patients, positive in
2 patients and not estimable in 1 case for the fragmentation of the tumor. Radiotherapy
was administered in one third (36%) of cases, limited to head and neck MM.

Among the sub-group of head and neck MM (14 patients), 3 patients had stage II MM,
7 patients had stage III MM and 4 patients had stage IV MM. Resection of the primary
tumor was feasible in 10 patients (71%). Among these 10 patients, neck dissection was
performed in 3 patients because of suspicious lymph nodes. Surgery was performed
for MM with a primary tumor smaller or equal to T4a (AJCC 8th edition), according to
guidelines [12]. Postoperative radiotherapy was recommended and performed for all
patients who underwent surgery, with a tumor larger or equal to pT3 N0. In addition, one
patient received exclusive radiotherapy for cT4b N0 M0 MM; another one with stage II
MM underwent radiotherapy for local relapse of the disease after surgery. Radiotherapy
consisted of image-guided radiotherapy (IGRT) or intensity-modulated radiation therapy
(IMRT) for almost the totality of patients (8/9 = 89%) with a dose ranging from 50 to 67.5 Gy
(median 2 Gy/fraction). The other one received proton therapy by personal preference.

Systemic treatment consisted of immunotherapy with ICIs as a single agent in
17 patients (71%): the majority of these patients (11/17, 65%) received anti-programmed cell
death-1 (PD-1), and six patients received anti-cytotoxic T-lymphocyte antigen-4 (CTLA-4).
BRAF inhibitor (BRAFi) plus MEK inhibitor (MEKi) were administered to four patients.
Only two patients received chemotherapy (dacarbazine) because they were diagnosed
before immunotherapy was available at our Institute. The median number of systemic
treatments was 1 (range, 0–4). Eight patients (33%) received at least a second line of therapy.
The median OS across the whole population study was 22 months, with a statistically signif-
icant difference among patients with localized, regional and metastatic disease (38 months,
9 months and 11 months, respectively; p < 0.010). OS was sensibly longer among MMs
from the head and neck (26 months) compared to other anatomic sites (9 months, p = 0.06).

At univariate analysis, staging, surgery and radiotherapy were statistically significant.
Radiotherapy was confirmed to be an independent predictor of OS in a multivariate model
including the three factors (Table 2). Limiting the analysis to head and neck MM, surgery
and radiotherapy at univariate analysis were both significant. At multivariate analysis, RT
was confirmed as an independent predictor of OS (p = 0.04).

Table 2. Exploratory analysis of effects of prognostic factors on overall survival.

Factor
Univariate MULTIVARIATE

HR (95%, CI) p HR (95%, CI) p

Age 1 (0.9–1.03) 0.5 – -
Sex 0.9 (0.4–2) 0.8 – -

BRAF status 1.07 (0.36–3.19) 0.9 – -
Site of MM (H&N vs. others) 2.2 (1–5.2) 0.06 – -

Staging 3.12 (1.62–6.02) <0.001 2.40 (0.94–6.14) 0.07
Surgery 0.21 (0.07–0.61) 0.004 0.87 (0.19–3.96) 0.85

Radiotherapy 0.24 (0.09–0.64) 0.004 0.32 (0.11–0.92) 0.03
Systemic therapy (n◦) 0.91 (0.61–1.36) 0.65 - -

HR: hazard ratio; CI: confidence interval; H&N: head and neck; n◦: number.

The median progression-free survival (PFS) to first-line therapy (PFS1) was 4 months,
with an overall response rate of 22% (5/23) and a disease control rate of 48% (11/23). The
median PFS to second-line therapy (PFS2) was 3 months. At the last follow-up, two patients
(8%) were alive.
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4. Discussion

This study evaluated 25 patients with MMs treated at a single Italian center over a
period of 10 years. Due to the rarity of this disease in our country, few data are available
on clinical features and outcomes of MMs diagnosed and treated in Italy. This is one of
the largest series limited to a single site. Consistent with other studies on the Caucasian
population, the head and neck was the privileged site for MM (56%), followed by the
gastro-intestinal and gynecological tract [13,14]. The nasal cavity was the most common
site of origin (40% of all MM). Both genders were equally represented with a slight preva-
lence of the female sex (52%). The diagnosis was performed on the elderly (median age,
74 years old). The lower percentage of females in our study population compared to other
Caucasian patient cohorts may be justified by the low amount of genital MM [13,14]. BRAF
V600 mutations were detected in 16% of MM, limited to gynecological and gastrointestinal
MM. In the literature, BRAF mutations are reported in around 10% of MM [7], with a preva-
lence on the V600 codon (63%) and of 37% outside (non-V600). A previous investigation
showed that vulvovaginal melanoma had a higher percentage of BRAF mutations (26%)
compared to MM from other sites (8%), although the percentage of mutations in the V600
codon was low [15].

The median OS in the whole study population was 22 months, with a longer OS for
patients diagnosed without metastases, particularly for those with localized disease at
diagnosis (38 months). Metastatic stage at diagnosis is widely recognized as a prognostic
factor in several studies [16,17], supporting the need of an early and prompt diagnosis of
the disease. Age, gender and mutational status were found to have no effect on survival.
In our analysis, patients with MM from the head and neck region showed a longer OS
(although not statistically significant) compared to MM from other regions. In the literature,
anatomic region is recognized as a prognostic factor for survival. Indeed, Al-Haseni et al.,
in the largest study of MM in a USA-based population, demonstrated a worse OS for
gastrointestinal MM in comparison to head and neck and genitourinary melanoma [18].
Similar results were reported by Altieri et al. They showed that MM from less represented
anatomic sites (spine, central nervous system, lung, pleura, liver, pancreas) conferred the
worst prognosis [19].

Among the several factors tested at univariate analysis, radiotherapy was an inde-
pendent predictor of OS, showing a significant protective effect. Although the role of
radiotherapy in MM has not been evaluated in prospective trials, it is often recommended
in the postoperative management of MMs at the primary site and neck dissection [12,20].
Most studies and metanalyses focus on radiotherapy in head and neck MM. In the largest
one, adjuvant radiotherapy has been shown to confer a moderate survival advantage
in head and neck MM compared to surgery alone with a reduced percentage of local
recurrence [16,21,22]. More often, authors showed that adjuvant radiotherapy limited loco-
regional recurrence, independently from OS [23,24]. Radiotherapy has been demonstrated
to be a significant predictor of survival also in vulvar MM [25].

In the Western world, the activity of ICIs in MM has been demonstrated to be lower
than in cutaneous melanoma (ORR 37% vs. 55–60%), with a similar safety profile [26].
A large analysis exploring the efficacy of ICIs in MM compared to cutaneous melanoma
showed that nivolumab (anti-PD-1) combined with ipilimumab (anti-CTLA-4) had a greater
efficacy than either agent alone for both diseases [26]. Patients with MM who received
nivolumab alone and nivolumab combined with ipilimumab had a PFS of 3 months and
5.9 months, respectively. The ORR was 23.3% with nivolumab and 37.1% with the combo
immune strategy. Similar results are reported in the literature with pembrolizumab, an-
other anti-PD-1 antibody: the ORR to pembrolizumab was 19% and the median PFS was
2.8 months with a median duration of response (DOR) of 27.6 months and a median OS of
11.3 months [27]. Our results are in accordance with these data. Indeed, the median PFS
to ICI in monotherapy, among our patients, was 4 months, with an overall response rate
of 22% and a disease control rate of 48%. None of our patients received double ICIs. In
a Chinese retrospective study with 162 patients, MM patients had a significantly longer
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PFS than those with cutaneous melanoma (p = 0.005), regardless of immunotherapy or
chemotherapy [28]. The reason why MM is less responsive to ICI among Caucasians is
still unknown.

Understanding the role of the tumor microenvironment or of genetic variants on the
response to ICIs is still in its infancy. No correlation has been found between the average
tumor mutational burden (TMB) (6.23 mut/MB) and tumor response to ICIs [29]. The most
frequent mutations in MM have been in SF3B1 (27%), KIT (18%) and NF1 (17%), a different
pattern from cutaneous melanomas [30]. Moreover, there were genetic differences observed
based upon the site of origin of the MM, with SF3B1 mutations being more frequent
in MM of the anal/rectal area. The TP53 mutation was predominant in vulvovaginal
melanoma [25,31]. Unfortunately, our analysis lacks information about these molecular
data (TMB, genetic alterations) that may confirm or deny the previous findings in the
Italian population. Indeed, some genetic signatures occur selectively in people coming
from geographic regions where environmental or genetic factors may play a role in the
development of MM [32].

Our study is a retrospective one and the interpretation of variables within this dataset
is limited by the small sample size, the different stages of disease and the wide variety
of treatments used (both in adjuvant and metastatic setting), across 10 years. Contrary to
cutaneous melanoma or other types of cancer (such as head and neck, colorectal, breast or
lung), there are no referral centers in Italy for MM. Very often, they are treated by specialists
of the sub-sites (for instance, head and neck surgeons for head and neck MM, gynecologists
for vulvovaginal MM) with a dispersion of data. Our analysis is the first attempt to combine
data from MM from different sub-sites, treated at the same Institution, even if over a long
period of time with the risk of losing some details for the retrospective nature of this work.
Importantly, our analysis strengths the role of adjuvant radiotherapy as an independent
predictor of survival, overcoming the benefit of reducing only the local recurrence rate.

New treatment approaches, especially in the Asian population, are investigating the
role of vascular endothelial growth factor receptor (VEGFR) inhibitors combined with ICIs,
with promising results [33]. VEGF-A is strongly expressed in MMs, and in vivo studies
showed that the inhibition of VEGF-A and PD-1 signaling suppresses tumor growth,
increasing T-cell infiltration. Sheng et al. [34], in a phase IB trial limited to the Asian
population, demonstrated that the combination of toripalimab (anti-PD-1) plus axitinib (a
VEGF tyrosine kinase inhibitor) was well tolerated and had promising antitumor activity
in patients with metastatic MM. Among 29 patients, the ORR was 48% with a median PFS
of 7.5 months. Real world data among the largest population of Asians confirmed the
activity of this combination, with an ORR of 30% and improved outcomes especially if
therapy was used as a front-line [35]. Moreover, in a phase II study, even the combination
of chemotherapy (carboplatin–paclitaxel) plus the VEGF-A inhibitor bevacizumab resulted
in improved survival [36]. The median PFS reached in the chemo plus bevacizumab arm
was 4.8 months, with an ORR of 20%. The median OS was 13.9 months. Although data
were statistically significant compared to the control arm (chemotherapy alone), the results
are not thrilling from a clinical point of view. In addition, these results need to be validated
in randomized phase 3 trials and extended to non-Asian populations.

New trials are investigating combined treatment strategies for MM. Table 3 shows
the ongoing trials carried out all over the world, recruiting patients with resectable and
locally advanced/metastatic MM. These studies exploit multimodality approaches based
on combining immunotherapy with anti-angiogenic agents, chemotherapy or radiotherapy.
Most trials are phase 2 trials and are being conducted in China or USA, with Italy and
Europe hosting just a few studies not limited to MM.
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Table 3. Ongoing clinical trials on mucosal melanoma.

Clinical Trial Number—Title Phase—
Location R Setting Experimental

Arm Control Arm Primary
Objective Status

NCT04462965
Postoperative Adjuvant
Treatment of Completely

Resected Mucosal Melanoma
Phase II Study

II—China Y Resected MM
Toripalimab +

Temozolomide +
Cisplatin

Placebo +
Temozolomide

+ Cisplatin
RFS Rec

NCT05111574
Using Nivolumab Alone or

With Cabozantinib to Prevent
Mucosal Melanoma Return

After Surgery

II—USA,
Canada N Resected MM Nivolumab +

Cabozantinib Nivolumab RFS Rec

NCT04318717
Pembrolizumab and

Hypofractionated Radiation
Therapy for the Treatment of

Mucosal Melanoma

II—USA N Resected MM Pembrolizumab +
RT - Local tumor

control rate Rec

NCT04879654
Toripalimab Combined with

Radiotherapy and
Chemotherapy in the Treatment

of SNMM After Endoscopic
Surgery (SNMM)

II—China N Resected SNMM Toripalimab + RT
+ CT - OS Rec

NCT04180995
Toripalimab in Combination

with Axitinib in Patients With
Localized Mucosal Melanoma

II—China N

Neoadjuvant—
being considered to

be able to be
completely

resected

Toripalimab +
Axitinib -

pathological
response

(pCR + pPR)
rate

Rec

NCT05545969
A Multicentre, Open Label,

Phase II Study to Determine the
Response to Neoadjuvant

Pembrolizumab and Lenvatinib
Followed by Adjuvant

Treatment with Pembrolizumab
and Lenvatinib in

Mucosal Melanoma

II—Australia N
Neoadjuvant—

locally advanced
MM

Pembrolizumab +
Lenvatinib -

pathological
response

(pCR + pPR)
rate

NYR

NCT03313206
Neoadjuvant Treatment

Associated With Maintenance
Therapy by Anti-PD1

Immunotherapy in Patients
With Resectable Head and Neck
Mucosal Melanoma (IMMUQ)

II—France N
Neoadjuvant—
resectable head
and neck MM

Pembrolizumab +
Lenvatinib - DFS Rec

NCT04622566
Lenvatinib and Pembrolizumab

in Resectable
Mucosal Melanoma

II—China N Neoadjuvant-
Resectable MM

Lenvatinib +
Pembrolizumab - pCR NYR

NCT05384496
Phase 2 Study of Axitinib +
PD-1 Blockadein Mucosal

Melanoma With Pilot Addition
of Stereotactic Body

Radiotherapy or Ipilimumab in
Select Progressors

II—USA N Advanced/
metastatic MM

Nivolumab +
Axitinib - ORR Rec

NCT05420324
A Study to Assess YH003 in

Combination With
Pembrolizumab and Albumin
Paclitaxel Injection in Subjects
With Unresectable/Metastatic

Mucosal Melanoma

II—China N Advanced/
metastatic MM

YH003 +
Pembrolizumab +

Albumin
Paclitaxel

- ORR Rec
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Table 3. Cont.

Clinical Trial Number—Title Phase—
Location R Setting Experimental

Arm Control Arm Primary
Objective Status

NCT04830124
A Phase 2, Open Label,

Multicenter, Cohort Study of
Nemvaleukin Alfa (ALKS 4230)
Monotherapy in Patients With

Advanced Cutaneous
Melanoma or Advanced

Mucosal Melanoma Who Have
Previously Received

Anti-PD-[L]-1
Therapy—ARTISTRY-6

II—multiple
sites (East-West

World)
N Advanced/

metastatic MM
Nemvaleukin

Alfa - ORR Rec

NCT05436990
Antitumor Activity of

Vactosertib in Combination
With Pembrolizumab in Acral

and Mucosal Melanoma
Patients Progressed From Prior
Immune Check Point Inhibitor

II—Korea N Advanced/
metastatic MM

Vactosertib +
Pembrolizumab - ORR NYR

NCT05009446
Single Arm Study of Induction
Chemoradiotherapy Combined
With Surgery in the Treatment

of Locally Advanced
SNMM (SNMM)

I—China N Locally advanced
SNMM CT/RT + surgery - OS Rec

NCT06041724
Envafolimab Combined With

Recombinant Human
Endostatin and First-line
Chemotherapy Treat of

Advanced Mucosal Melanoma

II—China N Advanced/
metastatic MM

Envafolimab +
recombinant

human
endostatin +

temozolomide +
cisplatin

- PFS NYR

NCT05089370
Oral Decitabine/Cedazuridine
(DEC-C) in Combination With
Nivolumab for Patients With

Mucosal Melanoma

I/II—USA N Advanced/
metastatic MM

Decitabine/
Cedazuridine

(DEC-C) +
Nivolumab

- RP2D of
DEC-C Rec

R: randomization; Y: yes; N: no; Rec: recruiting; NYR: not yet recruiting; ORR: objective response rate; USA:
United States; RFS: recurrence-free survival; pCR: pathological complete response; pPR: pathological partial
response; MM: mucosal melanoma; DFS: disease-free survival; SNMM: sinonasal mucosal melanoma; CT/RT:
chemoradiotherapy; OS: overall survival; PFS: progression-free survival; RP2D: recommended phase 2 dose;
RT: radiotherapy.

In conclusion, MM continues to be an aggressive disease with a poor prognosis
and limited outcomes even when treated with multiple strategies (surgery, radiotherapy,
chemotherapy and/or immunotherapy). Our study provides details on epidemiologic data
of a rare disease, i.e., MM, at a referral center in Italy, supporting the benefit of radiotherapy.

A few efforts have been made so far to better study this disease among the Italian
population and to combine the efforts at a national level. A pilot study with a unique design
and more arms should be encouraged to treat patients with MM, supporting the larger use
of radiotherapy in the management of these patients. Genetic and microenvironmental
analysis need to be integrated at the translational level, both in tissue or blood, to identify
likely prognostic and predictive markers of the response to therapies. A computational
approach may offer valid support to predict the response to treatments, identifying new
drugs in such a rare disease.
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