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Abstract

Cutaneous melanoma incidence is rising. Early diagnosis and treatment administration are key for increasing the chances
of survival. For patients with locoregional advanced melanoma that can be treated with complete resection, adjuvant—and
more recently neoadjuvant—with targeted therapy—BRAF and MEK inhibitors—and immunotherapy—anti-PD-1-based
therapies—offer opportunities to reduce the risk of relapse and distant metastases. For patients with advanced disease not
amenable to radical treatment, these treatments offer an unprecedented increase in overall survival. A group of medical
oncologists from the Spanish Society of Medical Oncology (SEOM) and Spanish Multidisciplinary Melanoma Group
(GEM) has designed these guidelines, based on a thorough review of the best evidence available. The following guidelines
try to cover all the aspects from the diagnosis—clinical, pathological, and molecular—staging, risk stratification, adjuvant
therapy, advanced disease therapy, and survivor follow-up, including special situations, such as brain metastases, refractory
disease, and treatment sequencing. We aim help clinicians in the decision-making process.
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Introduction

A constant evolution in melanoma management thrived
since the advent of targeted therapies and modern immu-
notherapy, especially in adjuvant and advanced settings.
The growing evidence needs to be updated to offer the best
options available to the patients.

We wrote these guidelines after conducting a thorough
review of the most relevant recently published translational
and clinical studies. It provides the consensus of ten lead-
ing melanoma experts from the Spanish Multidisciplinary
Melanoma Group (GEM), and the Spanish Society of Medi-
cal Oncology (SEOM), along with the external review panel
of two experts designated by the SEOM. To assign levels of
evidence and grades of recommendation, we used the Infec-
tious Diseases Society of America-US Public Health Service
Grading System for Ranking Recommendations in Clinical
Guidelines. The systemic treatment recommendations take
into consideration the reimbursement availability from the
Spanish public health system.

Incidence and epidemiology

Melanoma is a malignant tumor originating from melano-
cytes of the skin in up to 90% of cases. In 2020, there were
324,635 new cases of cutaneous melanoma, with wide geo-
graphic differences: age-standardized rates (ASR) range
from 35,8 (60 cases per 100,000 people) in Australia and
New Zealand to around 18 in the USA and Europe (25-30
cases per 100,000 people) or 0.3 in Africa and Asia [1].

In Spain, there is an estimation of 8049 new cases in 2023
[2]. The incidence has steadily increased in the past dec-
ades, as in most Western countries. This is mainly due to
ultraviolet radiation (UVR) exposure from sunlight and/or
indoor tanning, which represents the main risk factor. Other
relevant risk factors are Fitzpatrick skin type I and [I—pale,
white skins with tan difficulties and sunburns, especially in
childhood—high nevi count (> 100), atypical nevi, immuno-
deficiency, xeroderma pigmentosum, and personal or famil-
ial history of melanoma [1, 3].

As a worldwide public health concern, primary preven-
tion measures are emphasized to reduce UVR exposure from
sunbathing and indoor tanning, and to increase the use of
sun protection and protective clothing [3] (level of evidence
1, grade of recommendation A).

Diagnosis, pathology, and molecular testing
Clinical analysis of suspicious lesions includes three aspects:

the ABCD rule—Asymmetry, Border irregularities, Color
heterogeneity, and Dynamics or evolution in the color, size,

@ Springer

or elevation—the ugly duckling sign—the lesion is different
from the rest in the same patient—and chronological analy-
sis of changes [4]. Dermatoscopy by an experienced physi-
cian is recommended for the diagnosis of pigmented lesions
[5] (Ievel of evidence 1, grade of recommendation A). All
suspicious lesions must be confirmed histologically by exci-
sional biopsy following the eighth edition of the American
Joint Committee on Cancer (AJCC 8th edition) [6] (Table 1).

Several proteins are commonly used as markers for mela-
noma in immunohistochemistry testing: S-100 protein, SOX-
10, HMB- 45, PRAME, and MART-1 [7].

Determination of BRAF V600 status is mandatory in
patients with stage IV melanoma [8]. The same applies to
earlier stages if treatment with targeted therapy is consid-
ered [9] (level of evidence 1, grade of recommendation
A). Determination of C-KIT [10] and NRAS status in stage
IV disease is optional [11] (level of evidence 2, grade of
recommendation C).

Immunohistochemical determination of programmed
death ligand 1 (PD-L1) is not mandatory because patients
with negative expression may respond to anti-PD1 antibod-
ies [12] (level of evidence 1, grade of recommendation C).
Currently, in Spain, the expression of PD-L1 must be tested
for grant access to combination with immunotherapy due to
regulatory restrictions.

Staging

A full body skin check by an experienced dermatologist and
a complete physical examination is mandatory in all patients
diagnosed with melanoma at any stage. In pT1b—pT4b mela-
nomas, TNM staging with ultrasound (US) for locoregional
lymph-node metastasis, and/or computed tomography (CT)
or positron emission tomography (PET) scans and/or brain
magnetic resonance imaging (MRI), could be recommended
for proper tumour assessment. Serum lactate dehydrogenase
(LDH) blood levels must also be obtained in all patients
with metastatic melanoma (level of evidence 3, grade of
recommendation B). Table 1 summarizes AJJC 8th edition
staging [6].

Treatment of localized disease and regional
lymph staging

Treatment of primary tumors

Excisional biopsy, preferably with 1-3 mm negative margins,
is indicated for any suspicious lesion (level of evidence 5,
grade of recommendation A). Upon pathological confirma-
tion of the diagnosis, definitive surgery with wide margins
is performed. The deep margin should extend to the fascia,
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Table 1 Melanoma staging AJCC 8th edition [6]

T category Thickness Ulceration status
TX: Primary tumor thickness cannot be assessed (e.g., diagnosis by curettage) Not applicable Not applicable
TO: No evidence of primary tumor (e.g., unknown primary or completely regressed Not applicable Not applicable
melanoma)
Tis (melanoma in situ) Not applicable Not applicable
T1 <1.0 mm Unknown or unspecified
Tla <0.8 mm Without ulceration
T1b <0.8 mm With ulceration
0.8-1.0 mm With or without ulceration
T2 >1.0-2.0 mm Unknown or unspecified
T2a >1.0-2.0 mm Without ulceration
T2b >1.0-2.0 mm With ulceration
T3 >2.0-4.0 mm Unknown or unspecified
T3a >2.0-4.0 mm Without ulceration
T3b >2.0-4.0 mm With ulceration
T4 >4.0 mm Unknown or unspecified
T4a >4.0 mm Without ulceration
T4b >4.0 mm With ulceration
N category Number of tumor-involved regional lymph nodes Presence of in-transit, satellite,
and/or microsatellite metastases
NX Regional nodes not assessed (e.g., sentinel lymph node biopsy not performed, regional nodes No
previously removed for another reason)
NO No regional metastases detected No
N1 One tumor-involved node or any number of in-transit, satellite, and/or microsatellite metastases
with no tumor-involved nodes
Nla One clinically occult (i.e., detected by SLN biopsy) No
Nl1b One clinically detected No
Nlc No regional lymph-node disease Yes
N2 Two or three tumor-involved nodes or any number of in-transit, satellite, and/or microsatellite
metastases with one tumor-involved node
N2a Two or three clinically occult (i.e., detected by SLN biopsy) No
N2b Two or three, at least one of which was clinically detected No
N2c One, clinically occult or clinically detected Yes
N3 Four or more tumor-involved nodes or any number of in-transit, satellite, and/or microsatellite
metastases with two or more tumor-involved nodes, or any number of matted nodes without or
with in-transit, satellite, and/or microsatellite metastases
N3a Four or more clinically occult (i.e., detected by SLN biopsy) No
N3b Four or more, at least one of which was clinically detected, or the presence of any number of mat- No
ted nodes
N3c Two or more clinically occult or clinically detected and/or presence of any number of matted Yes
nodes
M category  Anatomic site LDH level
MO No evidence of distant metastasis Not applicable
Ml Evidence of distant metastasis See below
Mla Distant metastasis to skin, soft tissue including muscle, and/or non-regional lymph node ~ Not recorded or unspecified
Mla (0) Not elevated
Mla (1) Elevated
Milb Distant metastasis to lung with or without M 1a sites of disease Not recorded or unspecified
MIlb (0) Not elevated
Mib (1) Elevated
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Table 1 (continued)

M category  Anatomic site LDH level

Milc Distant metastasis to non-CNS visceral sites with or without M1a or M1b sites of disease ~ Not recorded or unspecified

Milc (0) Not elevated

Milc (1) Elevated

Mld Distant metastasis to CNS with or without M1a, M1b, or M1c sites of disease Not recorded or unspecified

M1d (0) Not elevated

Mld (1) Elevated

T N M STAGE
Tis NO MO 0
TI1A NO MO 1A
T1b-T2a NO MO 1B
T2b-T3a NO MO ITA
T3b-T4a NO MO 1B
T4b NO MO Ic
Any T, Tis >NI1 MO 1
Any T Any N M1 v

whereas lateral margins will depend on Breslow thickness:
0.5 cm for in situ melanomas, 1 cm for tumors with a thick-
ness of up to 2 mm, and 2 cm for a thickness >2 mm (level
of evidence 2, grade of recommendation B) [13].

Sentinel lymph node biopsy

Sentinel lymph node biopsy is recommended for melanomas
with Breslow thickness > 0.8 mm or < (0.8 mm with ulcera-
tion [14] (level of evidence 2, grade of recommendation
B).

Complete lymph node dissection

For patients with positive sentinel lymph node biopsy,
complete lymph node dissection could carry morbidity and
shows no impact on survival [15] (level of evidence 1, grade
of recommendation D). However, the procedure could be
recommended in case of clinically detected regional lymph
nodes or for some selected cases after discussion in a mul-
tidisciplinary tumor board [16] (level of evidence 4, grade
of recommendation C). Resection of satellite or in-transit
metastases could be considered in highly selected cases
(level of evidence 4, grade of recommendation D).
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Adjuvant therapy
Adjuvant radiotherapy

It shows benefits for lymph-node field control in patients at
high risk of lymph-node field relapse after therapeutic lym-
phadenectomy for metastatic melanoma, but not in overall
survival or metastasis-free survival. Moreover, it increases
the risk of regional toxicity, so it is no longer routinely rec-
ommended [17] (level of evidence 1, grade of recommen-
dation D). The role of radiotherapy for in-transit metastasis
has not been established.

Adjuvant targeted therapy

The phase 3 COMBI-AD trial involved patients with stage 111
BRAF V600 mutant melanoma—according to AJJIC 7th edi-
tion and stage ITIA with a minimum lymph node involvement
of 1 mm. Here, a one-year adjuvant dabrafenib plus trametinib
treatment improved relapse-free survival (RFS) and distant
metastasis-free survival (DMFS) compared with placebo,
which was maintained over time [9]. Overall survival (OS)
was prolonged with targeted therapy in the primary analysis,
but a statistically significant benefit over placebo is yet to be
confirmed [18]. Hence, dabrafenib and trametinib are recom-
mended as one standard option for patients with completely
resected stage Il BRAF-mutated melanoma (level of evidence
1, grade of recommendation A). This treatment indication is
not financed by the Spanish public health system, at the time
of writing this document.

To date, there is no trial showing the benefit of targeted
therapy in the adjuvant setting for stage II or stage IV
melanoma.
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Adjuvant immunotherapy

In patients with resected stage IIIB-IIIC-IV melanoma,
nivolumab improved RFS and DMFS compared to ipili-
mumab. However, there were no differences in OS, with a
toxicity profile in favor of nivolumab [19]. Pembrolizumab
also improved RFS and DMES versus placebo in patients with
resected stage III [20]. The value of adjuvant immunotherapy
in patients at lower risk of relapse—stage IIIA—is controver-
sial, as subgroup analysis did not reveal significant differences.
Both nivolumab and pembrolizumab can be considered as
options in high risk for relapse resected melanoma—IITA-IIIC
pembrolizumab, IIIB-IV nivolumab—regardless of BRAF sta-
tus (level of evidence 1, grade of recommendation A). These
treatments for resected stage IlI are only reimbursed by the
Spanish public health system for specific stages IIIC-D.

Combination immunotherapy cannot be recommended in
the adjuvant setting. A trial comparing nivolumab plus low-
dose ipilimumab versus nivolumab alone did not show an
improvement in disease-free survival for patients with resected
stages [IIB-IIIC-IIID-IV [21] (level of evidence 1, grade of
recommendation E).

The optimal selection of adjuvant therapy for patients
with stage III BRAFV600 mutant melanoma remains unclear.
Comorbidities, the risk and types of toxicities, and the patient’s
preferences should be considered (level of evidence S, grade
of recommendation C).

The KEYNOTE-716 study found that a one-year treatment
with pembrolizumab improved both RFS and DMFS versus
placebo in patients with stage IIB and IIC resected melanoma
[22, 23]. The CHECKMATE 76 K trial also included patients
in stage IIB/IIC, randomized 2:1 to placebo or a one-year
treatment with nivolumab. Here, nivolumab increased RFS
and DMEFS after the treatment [24]. Both nivolumab and pem-
brolizumab can be considered as treatment options for stage
IIB—C resected melanoma (level of evidence 1, grade of rec-
ommendation A). Only pembrolizumab is currently financed
for stage IIB—C melanoma by the Spanish public health system
at the time of writing this manuscript. Table 2 summarizes
the main results of randomized pivotal clinical trials in the
adjuvant setting.

Neoadjuvant therapy

Especially with immunotherapy, it is gaining attention in
the melanoma community due to its potential to improve
results of adjuvant therapy. In the phase 2 SWOG1801 trial,
patients with resectable stages IIIB-IV were randomized to
receive three cycles of pembrolizumab followed by surgery
and completion of pembrolizumab up to one year, versus
surgery followed by one year of pembrolizumab. Although
the trial did not demonstrate an impact in OS, event-free

survival at 2 years was 72% (CI 64-80) in the neoadjuvant-
adjuvant group versus 49% (CI 41-59) in the control-adju-
vant group. Thus, it makes neoadjuvant therapy a feasible
option for these patients [25] (level of evidence 2, grade of
recommendation B). There is ongoing clinical research to
determine the optimal immunotherapy neoadjuvant strategy.

Treatment of oligometastatic disease

One-third of patients with resected metastasis may become
long-term survivors. So, for patients with resectable oligo-
metastatic disease, surgical excision or stereotactic radio-
surgery (SRS) should be considered whenever feasible,
preferentially combined with adjuvant systemic therapies
[26] (1evel of evidence 3, grade of recommendation B).

Treatment of advanced metastatic disease:
targeted therapy for BRAF-mutated
melanoma

The CO-BRIM trial studied the combination of vemu-
rafenib and cobimetinib. The study demonstrated increased
progression-free survival (PFS) and OS over vemurafenib
monotherapy [27].

The COMBI-v and COMBI-D trials compared the combi-
nation of dabrafenib and trametinib to vemurafenib and dab-
rafenib monotherapy. Both demonstrated improved efficacy
of combination therapy over BRAF inhibition alone [28-30].

The COLUMBUS trial has demonstrated a similar ben-
efit in PFS and OS with the combination of encorafenib
and binimetinib over vemurafenib [31].

Any of these three combinations of BRAF and MEK
inhibitors can be the therapy of choice when targeted
therapy is considered (level of evidence 1, grade of
recommendation A). When selecting the combination,
patient preferences, drug availability, and efficiency cri-
teria should be considered (level of evidence 5, grade of
recommendation C).

Treatment of advanced metastatic disease:
immunotherapy

CTLA-4 blocker ipilimumab was the first treatment to
show an improvement in OS of patients with metastatic
melanoma [32], and in combination with chemotherapy
over chemotherapy alone [33]. However, PD-1 inhibi-
tors—such as nivolumab [12], pembrolizumab [34], or
the combination of ipilimumab plus nivolumab [12]— are
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preferred due to better outcomes in response rate (ORR),
PFS and OS, regardless of BRAF or PDL-1 status.
Nivolumab plus relatlimab has demonstrated an improve-
ment in PFS over nivolumab [35], but not in OS, after a
median follow-up over 19 months [36].

Hence, for immunotherapy, anti-PD-1 monotherapy
or combined with anti-CTLA-4 or anti-LAG-3 are the
preferred options (level of evidence 1, grade of recom-
mendation A) regardless of BRAF or PD-L1 status. The
low-dose ipilimumab regimen—1 mg/kg ipilimumab plus
3 mg/kg nivolumab—presents less grade 3-5 toxicity than
the pivotal CHECKMATE 067 regimen—ipilimumab
3 mg/kg plus nivolumab 1 mg/kg. For this reason, it is an
option to consider when toxicity is a concern [37] (level
of evidence 1, grade of recommendation C).

At the time of writing this document, ipilimumab and
nivolumab reimbursement by the Spanish public health
system is restricted to patients with PD-LI-negative
melanoma, metastatic to the brain, or uveal melanoma.
Nivolumab and relatlimab is not financed by the Spanish
public health system at the time of writing this document.
Table 3 summarizes the main characteristics of the pivotal
trials of targeted therapy and immunotherapy in advanced
melanoma.

Selection of first-line therapy
in BRAF-mutant melanoma

DREAMseq is a phase 3 clinical trial that included 256
patients with advanced BRAF-mutant melanoma. They
were randomized 1:1 with two drug sequences: dabrafenib
and trametinib followed, after progression, by ipilimumab
and nivolumab, versus the opposite sequence. This trial
demonstrated that patients who started with ipilimumab
and nivolumab had better two-year PFS (41.9% vs. 19.2%)
and two-year OS (71.8% vs. 51.5%) [38].

Similarly, the phase 2 randomized clinical trial
SECOMBIT compared these two sequences using instead
encorafenib and binimetinib as targeted therapy. A “sand-
wich” third arm consisted of encorafenib and binimetinib
for two months, followed by ipilimumab and nivolumab.
The two-year OS rates were 65% in arm A—encorafenib
plus binimetinib followed by ipilimumab plus nivolumab
upon progression, 73% in arm B —ipilimumab plus
nivolumab until progression followed by encorafenib plus
binimetinib, and 69% in arm C—sandwich approach [39].

When choosing immunotherapy versus targeted therapy
for BRAF-mutant melanoma in the advanced setting, ipili-
mumab and nivolumab could be a better option over targeted
therapy. However, there is no current prospective evidence

of anti-PD-1 in monotherapy strategy over targeted therapy
(level of evidence 2, grade of recommendation B).

Thus, the selection of first-line therapy for patients with
metastatic disease is often based on the patient profile—
comorbidities, ECOG, symptoms, and life expectancy—and
the melanoma features—tumor burden, site of metastasis,
and LDH level [40]. It is also important to consider the
patient's preference for the oral or intravenous treatment
option, and the expected toxicity profile of each therapeutic
option (level of evidence 4, grade of recommendation C).

Finally, triple combinations of BRAF, MEK, and PD-1
inhibitors, have not demonstrated a significant impact in
terms of OS over targeted therapy, but a higher level of tox-
icity (level of evidence 1, grade of recommendation D)
[41, 42]. These combinations are not approved by the Euro-
pean Medicines Agency (EMA) for melanoma and are not
reimbursed by the Spanish public health system, at the time
of writing this document.

Figure 1 proposes an algorithm for the first-line treatment
decision, according to BRAF mutation status, patient, and
disease features.

Treatment of advanced metastatic disease:
second line and beyond

Election of subsequent therapies is based in diverse vari-
ables like performance status, comorbidities, or results of
prior treatments. Inclusion in clinical trial should be strongly
considered in this setting (level of evidence 5, grade of rec-
ommendation A).

Immunotherapy

For patients previously treated with PD-1 inhibitors, combi-
nations of checkpoint inhibitors showed limited efficacy but
remain an option for some patients. In the randomized phase
2 SWOG1616 clinical trial, ipilimumab plus nivolumab
improve ORR and PFS versus ipilimumab monotherapy
(28% vs. 9% for ORR; median 3 vs. 2.7 months for PES).
While there is no significant impact in OS [43], both ipili-
mumab with or without nivolumab are valid options in the
anti-PD-1 refractory setting (level of evidence 2, grade of
recommendation B).

Cellular therapy using tumor-infiltrating lymphocytes
(TILs) shows a benefit in PFS and a trend in OS compared
with ipilimumab in patients with anti-PD-1 refractory mela-
noma (median 7.2 months for TILs vs. 3.1 for ipilimumab)
[44]. Safety issues, such as the need of initial metastasec-
tomy for TIL generation, and the use of lymphodepleting
chemotherapy regimens or high-dose Interleukin-2 (IL-2)
after TIL infusion, require that patients are carefully selected
(level of evidence 2, grade of recommendation C).

@ Springer
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BRAF MUTANT

No brain metastases

Brain metastases

L

Symptomatic Asymptomatic

! I

Dabrefinib + trametinib Ipilimumab +
or nivolumab
Encorafenib + binimetinib

BRAF NATIVE

No brain metastases

Brain metastases

)

Ipilimumab + nivolumab**

*: +/- relatlimab. Relatlimab is not reimbursed in Spain as of the
writing of this manuscript

**: no clear benefit in patients with symptoms requiring > 4
mg/day of dexamethasone

Fig. 1 Proposed first line algorithm for metastatic melanoma

In patients with accessible lesions, low tumor burden and
without a rapidly progressive disease, intralesional drugs
alone or in combination with systemic immunotherapy could
be considered. Oncolytic virus, talimogene laherparepvec
(T-VEC), was mainly active in stage [IIB-IVM1a patients
with mild toxicity and durable responses (level of evidence
5, grade of recommendation C) [45].

High-dose IL-2 has a significant toxicity with modest
results in efficacy, but patients who achieve a complete
response (less than 10%) tend to have durable responses and
high rates of long-term survival. Its use should be restricted
to institutions with experience and in selected cases [46]
(level of evidence 3, grade of recommendation D). None
of these treatments (TILs, TVEC of HD-IL-2) are reimbursed
by the Spanish public health system at the time of writing
this document.

No need Ipi/imumabot nivolumab
> for rapid > Pembrolizumab
symptom or
relief Nivolumab*
Dabrefinib + trametinib
Need for or
rapid »|  Encorafenib + binimetinib
symptom or
relief Vemurafenib + cobimetinib
. +ni
No need Ipl//mumabor nivolumab
> for rapid > Pembrolizumab
symptom or
i .
relief Nivolumab*
Need for
rapid o .
symptom —>{ Ipilimumab + nivolumab
relief

Chemotherapy and other targeted therapies

Chemotherapy is a feasible option beyond immunother-
apy and/or targeted therapy in metastatic melanoma when
no further options exist. However, currently, there are no
randomized clinical trials available. Most of the evidence
reported is based on retrospective studies or analysis of sub-
sequent lines in clinical trials for first- or second-line treat-
ment [47] (level of evidence 4, grade of recommendation
O).

Molecular screening helps identify patients who could
potentially benefit from targeted therapy, mainly in the clini-
cal trial setting. For example, the presence of KIT mutations
is more common in acral melanoma. Imatinib and nilotinib
were tested in patients with metastatic melanomas with a
KIT mutation or amplification, demonstrating an accept-
able ORR and disease control rate [48, 49]. Unfortunately,
most of these responses were limited in duration (level of
evidence 3, grade of recommendation C). This treatment
is not approved by the European Medicines Agency (EMA)
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and is not reimbursed by the Spanish public health system
at the time of writing this document.

Treatment beyond progression and rechallenge

Treatment beyond progression—i.e., immunotherapy when a
pseudoprogression is suspected—and rechallenge—i.e., re-
exposure of immunotherapy or targeted therapy after a vari-
able treatment-free interval—might be options in selected
patients. Both may be usable based on retrospective data
in targeted therapy and immunotherapy [50, 51] (level of
evidence 4, grade of recommendation C).

Local and systemic treatment for patients
with brain metastases

Melanoma brain metastases (MBM) frequently exist at diag-
nosis or develop during the disease. Therapeutic value of
neurosurgical resection of a single BM with no evidence
of systemic disease remains well established [52] (level of
evidence 2, grade of recommendation A). Stereotactic
radiosurgery (SRS) on the surgical cavity is recommended
after excision of BMs [53] (level of evidence 1, grade of
recommendation A). Whole brain radiotherapy (WBRT)
is discouraged in brain metastases not amenable to SRS,
and in leptomeningeal disease (level of evidence 5, grade
of recommendation D).

The COMBI-MB study evaluated the combination of
dabrafenib with trametinib in patients with BRAF-mutant
MBM [54]. The study reported a response rate of 58% in
asymptomatic untreated BMs, quite alike to the response
rate in patients with symptomatic BM. Median PFS was
5.6 months, almost half (5.6 vs. 10.1 months) compared
to that observed with the same treatment in patients with
extracranial disease. This suggests an earlier treatment
failure in the brain. Similar results have been found with
encorafenib and binimetinib [55] (level of evidence 3, grade
of recommendation C).

Triple therapy with vemurafenib, cobimetinib, and ate-
zolizumab in BRAFV600 mutant MBM demonstrated an
intracranial response rate was 42% [56] (level of evidence 3,
grade of recommendation C). This treatment combination
is not approved by the European Medicines Agency (EMA)
and is not reimbursed by the Spanish public health system
at the time of writing this report.

SRS can be used as a salvage strategy in cases of local
progression of patients treated with BRAF and MEK inhibi-
tors, despite overall disease control (level of evidence 5,
grade of recommendation B). It is advisable to stop tar-
geted therapy during WBRT, while this does not seem

@ Springer

necessary during SRS (level of evidence 5, grade of rec-
ommendation A).

The activity of ipilimumab in combination with
nivolumab was evaluated in two phase 2 studies. One
showed intracranial responses (51 to 54%) in patients with
asymptomatic MBM [57]. In the other, median PFS was not
reached after a follow-up of 34.3 months [58]. However,
this combination demonstrated limited efficacy in patients
with symptomatic metastases or receiving steroid therapy
[58]. Data suggest that ipilimumab plus nivolumab is the
preferred first-line option for patients with asymptomatic
MBM, irrespective of BRAF status (level of evidence 3,
grade of recommendation A) if there is no contraindica-
tion for immunotherapy.

We need prospective randomized clinical trial results to
better delineate the optimal association of immunotherapy
and radiotherapy for patients with MBM.

Follow-up

Despite most melanomas being diagnosed in early stages,
20-30% of these patients may develop a recurrence within
5 years [59]. For this, a multidisciplinary follow-up of mela-
noma patients after surgical treatment of the primary lesion
is recommended. From primary care, and through all the
specialties that treat each patient, clinical recommendations
must be unified. Patient education can increase compliance
with sun protection and allow skin and lymph node self-
examinations to detect recurrence [60] (level of evidence 5,
grade of recommendation B).

The frequency of clinical examination is not well estab-
lished. A sensible approach might be the higher the staging,
the more frequent the follow-up [60] (level of evidence 5,
grade of recommendation B).

Biomarkers have been examined for clinical utility in
melanoma, but few have been validated or approved for clin-
ical use. They include LDH, S-100, and circulating tumor
DNA [61]. Therefore, routine blood tests are optional [62]
(level of evidence 4, grade of recommendation C).

The role of imaging in the follow-up of high-risk mela-
noma patients is increasingly relevant, given the availability
of effective immunotherapies and targeted therapies. Early
detection of tumour recurrence could be associated with an
OS benefit. A real-world investigation with stage IIB—IIIC
patients undergoing imaging surveillance compared treat-
ment and survival outcomes between asymptomatic surveil-
lance-detected recurrence (ASDR) and symptomatic recur-
rence. ASDR relapse (45% of cases) was associated with
a lower burden of disease at recurrence, better prognosis,
higher response rates to systemic treatment, and improved
survival outcomes [63] (level of evidence 4, grade of
recommendation B). However, the optimal radiological
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techniques of choice—i.e., CT scan, PET-CT scan, brain
MRI—remain unknown.

Lymph node sonography must be performed regularly in
patients with stage III melanomas—i.e., every tree to six
months for the first 2 years, and every six months for the next
3 years. This is especially relevant in patients with positive
sentinel lymph nodes without lymph node dissection *(level
of evidence 1, grade of recommendation A).

For earlier stages I-IIA, where the risk of relapse is
lower, radiological follow-up with CT scan and brain MRI
is optional (level of evidence 5, grade of recommendation
O).

Additional table. Summary of clinical recommendations
and their level of evidence.

Statement Level of Grade of
evidence recommen-
dation
Primary prevention—the use of sun protec- 1 A
tion and protective clothes—is empha-
sized to reduce UVR exposure
Dermatoscopy by an experienced physi- 1 A

cian is recommended for the diagnosis of
pigmented lesions

Determination of BRAF V600 status is 1 A
mandatory in patients with stage IV
melanoma and III if targeted therapy is
considered for adjuvant setting

Determination of C-KIT and NRAS status in 2 C
stage IV disease is optional

Determination of PD-L1 is not mandatory 1 C
because cases with negative expression
can respond to anti-PD1 antibodies

In pT1b—pT4b melanoma, ultrasound (US) 3 B
for locoregional lymph-node metastasis,
and/or computed tomography (CT) or
positron emission tomography (PET)
scans and brain magnetic resonance imag-
ing (MRI), could be recommended for
proper tumour assessment

Excisional biopsy preferably with a 5 A
1-3 mm negative margins is indicated for
any suspicious lesion

Lateral margins will depend on Breslow 2 B
thickness: 0.5 cm for in situ melanomas,
1 cm for tumors with thickness of up to
2 mm, and 2 cm for>2 mm

Sentinel lymph node biopsy is recom- 2 B
mended for melanomas with Bres-
low > 0.8 mm of thickness or <0.8 mm
with ulceration, i.e., melanomas with
stage > IB of the AJCC 8th edition clas-
sification
Systematic complete lymph-node dissection 1 D
is not recommended in all patients with
positive SLN

Statement

Level of
evidence

Grade of
recommen-
dation

Complete lymph-node dissection could be
recommended in the case of clinically
detected regional lymph-node metastases
or after discussion in multidisciplinary
tumour board

Resection of satellite or in-transit metasta-
ses could be considered in highly selected
cases

Adjuvant radiotherapy is no longer rou-
tinely recommended

Dabrafenib and trametinib is recommended
for patients with completed resected stage
IIT BRAF-mutated melanoma

Both nivolumab and pembrolizumab are
recommended in high risk for relapse
resected melanoma (III-1V) regardless
BRAF status

Both nivolumab and pembrolizumab can be
considered as options in resected mela-
noma [IB-C stages

Neoadjuvant pembrolizumab for three
cycles before surgery is a feasible option
for patients with resectable stages I[IIB-IV
melanoma

Dabrafenib plus trametinib, vemurafenib
plus cobimetinib or encorafenib plus bini-
metinib should be the therapy of choice
when targeted therapy is considered

When selecting the targeted therapy
combination, patient preferences, drug
availability, and efficiency criteria should
be considered

When immunotherapy is considered, anti
PD-1 in monotherapy or combined with
anti CTLA-4 or anti LAG-3 is the pre-
ferred option

When choosing immunotherapy versus
targeted therapy for BRAF-mutant mela-
noma in the advanced setting, ipilimumab
and nivolumab could be a better option
over targeted therapy

The low-dose ipilimumab with standard
nivolumab dose regimen could be an
option to consider when toxicity is a
concern

Selection of first-line therapy for patients
with BRAF-mutant metastatic disease
is often based on the patient profile and
patient's preferences

Triple combination of BRAF, MEK and
PD(L)-1 cannot be recommended due to
low benefit/risk balance

Inclusion in clinical trials should be
strongly considered in the anti-PD-1
refractory setting

Ipilimumab with or without nivolumab are
options for patients with anti-PD-1 refrac-
tory disease

C
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Statement Level of Grade of Statement Level of Grade of
evidence recommen- evidence recommen-
dation dation
TILs are options for patients with anti-PD-1 2 C Blood biomarkers have not been validated 4 C
refractory disease, with careful patient or approved for clinical use
selection Early detection of tumour recurrence could 4 B
Oncolytic virus T-VEC can be an option 5 C be associated with an OS benefit. How-
in very selected patients with oligometa- ever, the optimal radiological technique of
static disease choice remains unknown
High-dose IL-2 should be restricted to 3 D Lymph-node sonography in patients with 1 A
institutions with experience and very stage III melanomas must be performed
selected cases regularly especially in patients with posi-
Chemotherapy is a feasible option beyond 4 C tive sentinel lymph nodes without lymph
immunotherapy and/or targeted therapy node dissection
in metastatic melanoma when no further For earlier stages I-IIA where the risk of 5 C
options exist relapse is lower, radiological follow-up
Imatinib or nilotinib could be an optionin 3 C with CT scan and brain MRI is optional
metastatic melanomas with K/T mutation
Treatment beyond progression and rechal- 4 C . g o
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