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ABSTRACT
Cutaneous Melanoma (CM) is an aggressive cancer whose incidence is increasing worldwide. However, 
the knowledge of its biology and genes driving cell growth and survival allowed to develop new drugs 
that have improved PFS and OS of advanced disease. Both BRAF targeting agents and immune checkpoint 
inhibitors (ICIs) have been adopted for the treatment of metastatic disease and the adjuvant setting. 
Several melanoma patients show innate or acquired drug-resistance and thus new strategies are required 
for overcoming this complication. New ICIs have been developed, and strategies of combination or 
sequencing are under investigation in ongoing clinical trials. In addition, pre-clinical data have demon-
strated that many strategies induce the release of neoantigens within the tumor microenvironment, thus 
suggesting the combination of new agents with ICIs. Here, we review the ongoing strategies in advanced 
CM including a dedicated section on treatment of brain metastases.
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1. Introduction

Cutaneous melanoma (CM) is an aggressive skin cancer whose 
incidence is increasing worldwide. Melanoma treatment has 
been revolutionized over the past decade and either immune 
checkpoint inhibitors (ICIs) or targeted therapies are asso-
ciated with durable survival. The introduction of numerous 
new cancer agents since 2011 has been associated with 
improved outcomes for patients with metastatic melanoma. 
In particular, robust data from phase-3 clinical trials and 
those from real-world treatments showed relevant impact on 
both progression-free survival (PFS) and overall survival (OS) 
in unresectable and metastatic CM. In contrast, only limited 
data are available for metastatic mucosal melanoma. Following 
a pilot study with anti-CTLA-4 (cytotoxic T lymphocyte asso-
ciated protein-4) monoclonal antibody (mAb), Ipilimumab, 
and anti-BRAF agents (i.e. BRIM-3 trial1), an increasing num-
ber of combinations and strategies of sequencing have been 
explored, thus resulting in the development of many agents 
that are under investigation in phase-2 and −3 clinical trials. 
Current treatments have been associated with improved survi-
val, but some patients still develop resistance and recurrent 
disease. Herein, we reviewed the most relevant treatments 
dedicated to the advanced CM, including brain metastases.

2. The landscape of melanoma treatment with 
immune checkpoint inhibitors

The blocking of immune checkpoints is a rapidly evolving anti- 
cancer option that provides meaningful efficacy in a high num-
ber of patients.2 The original approach was based on the 

inhibition of negative signals of CTLA-4+ T-cells. 
Ipilimumab, the first anti-CTLA-4 mAb, had changed the 
therapeutic landscape of metastatic CM although the objective 
response and long-term survival rates were only 20%.3 

However, the update of the molecular mechanisms driving 
checkpoint signals led to the development of agents blocking 
other critical receptors, such as the programmed death-1 
(PD-1). In this context, nivolumab and pembrolizumab have 
significantly increased the survival of metastatic CM leading 
to long-term survival.4 However, a significant number of 
patients recur or progress during ICIs and new combinations 
and/or sequences are under investigation in melanoma.5 This 
effort leads to innovative drugs that include ICI agonist/ 
antagonists, modulators of tumor microenvironment (TME) 
as well as targeted and epigenetic agents.

2.1. Combinations or sequencing

The rationale to combine anti-CTLA-4 and anti-PD-1/PD-L1 
mAbs derives from their ability to target different sites and 
stages of T-cell activation. CTLA-4 is indeed mostly expressed 
by naïve T cells in the lymph nodes, whereas PD-1 is primarily 
expressed on antigen-experienced T cells in peripheral tissues.6 

Pre-clinical studies have demonstrated that the combination of 
ICIs is more effective than monotherapy in terms of melanoma 
control.6–9 Hence, pre-clinical studies clearly proved that this 
strategy results in the infiltration within the TME of CD8 + T 
cells and the response of CD4+ effector T-cell via the expansion 
of an inducible T cell co-stimulator (ICOS)+ T helper (Th) 
1-like CD4 subset.6 Based on this evidence, the strategies of 
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sequencing or combining nivolumab and ipilimumab have 
been investigated in metastatic CM.10 In the phase-2 
CheckMate 064 trial, unresectable stage III or IV patients 
were randomized to receive a sequential induction treatment 
with nivolumab followed by ipilimumab or ipilimumab fol-
lowed by nivolumab.11 After the induction phase, both cohorts 
received nivolumab until progression or unacceptable toxicity. 
Objective Response Rate (ORR) was higher for the sequence of 
nivolumab-ipilimumab than ipilimumab-nivolumab (41% vs. 
20%), with a lower progression rate (38% vs. 60%). Notably, 
a higher 12-month OS rate was also obtained (76% vs. 54%). 
Treatment-related grade 3–4 adverse events (TRAEs) were 
almost similar between the two arms. However, sequential 
treatment does not offer a significant improvement over con-
current combination therapy.

In the CheckMate 067 study,12 naïve CM and mucosal 
melanoma patients were randomly assigned to receive ipilimu-
mab (3 mg/kg), nivolumab (1 mg/kg), or ipilimumab/nivolu-
mab (3 mg/kg + 1 mg/kg). The OR rate was 58% in the 
nivolumab/ipilimumab group, 45% in the nivolumab group 
and 19% in the ipilimumab group. Median PFS was 
11.5 months for nivolumab/ipilimumab, 6.9 months for nivo-
lumab and 2.9 months for ipilimumab. The 5-years PFS rate 
was 36% for nivolumab/ipilimumab group, 29% for nivolumab 
and 8% for ipilimumab. The long-term follow-up has shown 
that median OS (mOS) was higher for the sequence of nivolu-
mab-ipilimumab than ipilimumab-nivolumab, 36.9 months in 
the nivolumab group, and 19.9 months in the ipilimumab 
group. Overall survival at 5 years was 52% in the nivolumab 
plus ipilimumab group and 44% in the nivolumab group, as 
compared with 26% in the ipilimumab group. Therefore, this 
study has shown that patients receiving nivolumab as mono-
therapy or in combination with ipilimumab achieve an advan-
tage in terms of OS, PFS and response rate (RR), regardless of 
the PD-L1 expression grade, as compared with those receiving 
ipilimumab. However, combinations are more toxic and the 
majority of AEs usually settle within 3–4 weeks. Notably, the 
5-year OS was similar between patients who discontinued 
nivolumab/ipilimumab due to TRAEs. A separate considera-
tion concerns mucosal melanoma since the 5-year outcome in 
CheckMate 067 suggested that those treated with nivolumab/ 
ipilimumab have more favorable survival outcomes with 
respect to single agents.13 However, the 5-year analysis also 
revealed that these patients had poorer long-term efficacy.14 

The CheckMate 511 study has further investigated the safety of 
the combination of nivolumab 3 mg/kg plus ipilimumab 1 mg/ 
kg versus nivolumab 1 mg/kg plus ipilimumab 3 mg/kg.15 The 
study met the primary end point, demonstrating a significantly 
lower incidence of grade 3–5 TRAEs for the nivolumab 3 mg/ 
kg plus ipilimumab 1 mg/kg arm, thus suggesting with reason-
able certainty that this combination of ipilimumab and nivo-
lumab is a valid option in CM.

2.2 The treatment of brain metastases

Brain metastases are the third most common origin of metas-
tases. Brain metastases occur in 25% of patients at diagnosis 
of advanced melanoma and up-to 75% at the time of death.16 

Current treatments for limited brain metastasis setting 

include focal irradiation (gamma-knife and cyber-knife). 
The efficacy of the medical treatment of this clinical setting 
is limited in most of studies due to the modest ability of many 
drugs to cross the blood–brain barrier. The mechanisms 
leading to brain metastasis are partly known and, as recently 
described, alterations of pericytes provoke brain barrier 
remodeling, thus favoring the recruitment of immune sup-
pressive cells. Moreover, astrocytes over-express interleukin- 
23 (IL-23) and melanoma cells release matrix metalloprotei-
nase-2 (MMP-2) for the degradation of the extracellular 
matrix. In addition, the recruitment of myeloid-derived sup-
pressor cells (MDSC), regulatory T cells (T-reg), and cancer- 
associated fibroblasts (CAF) restrain the co-stimulation activ-
ity exerted by CD80, CD86 and CD40, thus resulting in 
defective antigen presentation, limited presence of tumor- 
infiltrating lymphocytes (TIL) and T-cell exhaustion.17 

Indeed, high PD-1 expression by TIL has been demonstrated, 
whereas early clinical trials tested the combination of fote-
mustine with ipilimumab in asymptomatic patients.18 Other 
studies have recently investigated the combination of nivolu-
mab and ipilimumab in this melanoma population.19,20 The 
phase-2 CheckMate 204 trial21 enrolled patients with meta-
static melanoma and at least one measurable, nonirradiated 
brain metastasis (tumor diameter, 0.5 to 3 cm) and no neu-
rologic symptoms received nivolumab (1 mg per kilogram of 
body weight) plus ipilimumab (3 mg per kilogram) every 
3 weeks for up to four doses, followed by nivolumab (3 mg 
per kilogram) every 2 weeks until progression or unacceptable 
toxic effects. The intracranial and extracranial ORR were 55% 
and 50%, respectively. An updated analysis of asymptomatic 
group at 20.6 months reported an intracranial and extracra-
nial ORR of 54% and 49%, respectively, with a global ORR of 
51%. The 18-month survival rate was 75%. In symptomatic 
patients, at a median follow-up of 5.2 months, the intracranial 
ORR was 16.7%, with a 6-month survival rate of 66%.22 The 
Australian Brain Collaboration (ABC) phase-2 trial23 enrolled 
asymptomatic patients with asymptomatic brain metastases 
with no previous local brain therapy to receive nivolumab 
(1 mg/kg) plus ipilimumab (3 mg/kg) followed by nivolumab 
(3 mg/kg; Cohort A) or nivolumab (3 mg/kg; Cohort B), 
whereas those progressed after local therapy or with neuro-
logical symptoms or leptomeningeal spreading disease were 
included in cohort C (nivolumab 3 mg/kg) without randomi-
zation. At a median follow-up of 17 months, the intracranial 
ORR in cohorts A, B, and C was 46%, 20%, and 6%, respec-
tively, with complete intracranial response in 17%, 12%, and 
0%. The updated analysis after a follow-up of 34 months, 
revealed an intracranial ORR in cohorts A, B, and C of 51%, 
20%, and 6%, respectively, with complete intracranial 
response in 26%,16%, and 0%, respectively. The 24-month 
intracranial PFS rate was 49% in cohort A, 15% in cohort B, 
and 6% in cohort C, with a 24-month survival rate of 63%, 
51%, and 19%, respectively.24 Another relevant study investi-
gating the combination of nivolumab plus ipilimumab with 
or without local therapy in brain metastasis was completed by 
DeCOG25 that included 31% of patients with symptomatic 
brain metastasis. The median follow-up was 18 months and 
the 2-years and 3-years OS rates were 41% and 3%, respec-
tively. The best prognostic factors for OS were low lactate 
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dehydrogenase and S100B levels, limited number of metas-
tases and a good ECOG performance status. There was no 
difference in OS between BRAF-mutated patients receiving in 
first-line a BRAF/MEK inhibitor or ICIs.

Local therapy with stereotactic radiosurgery or surgery 
improved OS regardless of the timepoint of the local treatment. 
Lastly, a recent metaanalysis revealed that combined immu-
notherapy increased long-term OS and PFS as compared to 
anti-PD1 mAb monotherapy or targeted therapy.26 Thus, the 
combination of anti-CTLA-4 anti-PD-1 is to be considered the 
best option for the medical treatment of brain metastases and 
further clinical trials exploring novel combinations including 
radiotherapy are required.

2.3. New strategies of combination

Recent clinical trials are investigating the combination of anti- 
PD-1 mAb with agents that target other checkpoints (Table 1).

2.3.1. Anti-lymphocyte activation gene 3 (LAG-3)
LAG-3 is a surface molecule exerting a crucial role during 
T-mediated cytotoxicity while primarily expressed by 
exhausted T-cells and lymphocytes characterized by poor effec-
tor activity as well as Tregs. In a fashion almost similar to PD- 
L1 and CTLA-4, it binds MHC class II on dendritic cells (DCs) 
and negatively regulates T-cell proliferation and activation.27,28 

In addition, LAG-3 is also expressed by melanoma-infiltrating 
T-cells and often co-expressed with PD-1. LAG-3 level on 
T cells is increased, thereby restraining the T-cell activity and 
Interferon (IFN-γ production within the TME, under the 
influence of PD-1 co-stimulation).29 Agents targeting LAG-3 
are under investigation in many clinical trials and new combi-
nations of anti-LAG-3 and anti-PD-1 mAbs have shown 
encouraging results for overcoming PD-1-driven resistance. 
A phase 1–2 clinical trial (NCT01968109) has explored the 
safety of the anti-LAG-3 monoclonal antibody relatlimab in 
combination with nivolumab in patients refractory to 
a previous anti-PD-1/PD-L1 therapy.30 No relevant toxicities 
were reported. Moreover, early data showed an 11.5% ORR 
with a 49% disease control rate (DCR). Responses were more 
frequent in patients showing LAG-3 expression over 1%, while 
PD-L1 status was independent from the efficacy. A phase 2–3 
study comparing Relatimab plus Nivolumab with respect to 
Nivolumab monotherapy in naïve patients with unresectable 
stage III or stage IV melanoma is currently ongoing (CA224- 
047 trial).

2.3.2. Anti-TIM-3
TIM-3 is a co-inhibitory receptor expressed by T-cells that 
exerts both inhibitory and activating functions. It induces 
apoptosis, anergy and T-cell exhaustion by interplaying with 
galectin-9 on immune cells and a phase 1–2 trial 
(NCT02817633, NCT02608268) is ongoing.27

2.3.3. Anti-CD276
It is a receptor of the CD28 and B7 family molecules expressed 
by DCs as well as melanoma microenvironment that favors 
tumor growth and confers resistance to apoptosis. 

Enoblituzumab has been tested in phase-1 trial in combination 
with pembrolizumab (NCT02475213) or ipilimumab 
(NCT02381314).31

2.3.4. V-domain Ig suppressor of T-cell activation (VISTA)
VISTA is a PD-L1 homolog and a co-inhibitory receptor of the 
B7 family that is mostly expressed by MDSCs, TAMs and DCs 
as well as naïve T-cells. VISTA activation inhibits the effector 
T-cell response through the binding of its ligand, VSIG-3. The 
simultaneous blockade of VISTA and PD-1 has been investi-
gated in a phase-1 trial (NCT02812875), showing acceptable 
safety and promising results.31

2.3.5. Oncolytic viruses
Talimogene laherparepvec (T-VEC) is a genetically engineered 
herpes virus.32 T-VEC lacks the ICP34.5 protein that allows the 
normal herpes virus to overcome stress response of the host 
cells, resulting in productive replication. Therefore, healthy 
cells infected by T-VEC can easily stop the viral replication 
by activating the stress response. On the other hand, melanoma 
cells often show a disrupted stress response, thus allowing 
T-VEC to replicate and finally lyse the cell releasing tumor- 
associated antigens (TAA). Moreover, T-VEC uses the cell 
translation machinery not only to replicate itself but also to 
synthesize GM-CSF recruiting DCs to the site, thus promoting 
an immune response toward cancer cells. Subsequently, the 
virus induces oncolysis that stimulates the release of TAAs, 
including neo-antigens.33 The OPTiM phase-3 trial evaluated 
the efficacy of intra-lesional injection of T-VEC in patients 
with stage IIIB or IV melanoma.34 The control arm received 
subcutaneous injections of recombinant GM-CSF. An ORR of 
31.5% with 16.9% of patients experiencing a complete response 
was reported in the T-VEC arm as compared to an ORR of 
6.4% in the control arm. Moreover, the mOS were 23.3 months 
and 18.9 months. However, 88% of patients achieving a com-
plete response were estimated to survive in view of a 5-year 
analysis. These data suggest that the major role of T-VEC is not 
limited to the shrinkage of lesions due to its oncolytic capabil-
ity but also induces a long-lasting disease control due to the 
development of a specific immune response. Moreover, T-VEC 
shows a considerable local immune activity, thus resulting in 
regression ≥50% that occurs in 64% of injected lesions. 
Moreover, a 50% reduction in tumor size was also seen in 
34% of non-injected, non-visceral lesions and in 15% of visc-
eral lesions. However, it has to be noted that only 8% of 
patients in this trial had widespread distant melanoma, the 
majority being patients with locoregional recurrence. It has 
been also shown that T-VEC may enhance the activity of ICI 
mAbs by stimulating the inflammation in cells surrounding the 
melanoma cells and increasing the recruitment of T cells.35

The first study evaluating this combination was a phase Ib 
trial by Puzanov et al., who administered T-VEC intratumo-
rally in week 1, then in week 4 and every 2 weeks thereafter, 
while Ipilimumab (3 mg/kg) was administered intravenously 
every 3 weeks for four infusions, beginning in week 6. The 
objective response rate was 50%, and 44% of patients had 
a durable response lasting ≥6 months. Eighteen-month pro-
gression-free survival was 50%; 18-month overall survival 
was 67%.36
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T-VEC efficacy was explored also in combination with 
pembrolizumab in the phase-1b part of the MASTERKEY- 
265 clinical trial. This sequential treatment was associated 
with an ORR of 57% and a CR rate of 24% while in a follow- 
up efficacy analysis after a median follow-up of 38.6 months, 
ORR was 67% with a CR rate increased to 43%.37

2.4. Combinations of ICIs with co-stimulatory molecules 
and cytokines

A milestone in immune response concerns the efficacy of T-cell 
stimulation that is mostly regulated through signals driven by 
the TCR and co-signaling receptors as OX40, CD137, and 
ICOS. These are possible targets for combination strategies 
with anti-CTLA-4 and anti-PD-1 mAbs.38,39 The ENGAGE-1 
trial (NCT02528357) is exploring the combination of OX40 
agonist mAb and pembrolizumab whereas the JAVELIN 
(NCT02554812) is investigating the combination with 
Avelumab, or the INDUCE-1 with an anti-ICOS receptor 
agonist (NCT02723955). Based on the earliest studies with 
either interferon or IL-2, the new compound 
Bempegaldesleukin (NKTR-214), a PEGylated interleukin-2, 
has been designed to activate CD8 + T cells and NK cells.40 

The PIVOT-02 phase-1-2 trial tested the combination of 
Bempegaldesleukin and Nivolumab in naïve stage IV mela-
noma patients and an ORR of 59.5% was reported.41 

A phase-3 trial comparing the combination of 
Bempegaldesleukin and Nivolumab with Nivolumab mono-
therapy in 760 naïve patients is currently ongoing (PIVOT 
IO-010, CT03635983). Moreover, Bempegaldesleukin has 
been combined with Pembrolizumab in the phase 1–2 
PROPEL trial (NCT03138889).

2.5 Combinations of ICIs with modulators of the TME

Many pieces of evidence have highlighted the role of TME in 
favoring melanoma cell proliferation and, therefore, the effi-
cacy of immunotherapy. Among these modulators, indolea-
mine 2,3-dioxygenase (IDO) and members of the Toll-Like 
Receptors (TLRs) family have been investigated in clinical 
trials. An additional pathway implicated in the regulation of 
immune system is that mediated by the enzyme arginase whose 
major role includes the impairment of T-cell functions, and its 
inhibition represents an alternative strategy for improving the 
effectiveness of immunotherapy. IDO is an immunosuppres-
sive enzyme involved in the tryptophan catabolism and degra-
dation into kynurenine. Notwithstanding the promising results 
of the phase 1–2 trial, the phase-3 study (ECHO-301) combin-
ing the IDO inhibitor epacadostat with pembrolizumab failed 
in terms of PFS and OS.42–44 Among the TLR family, TLR-9 
recognizes unmethylated cytosine–phosphate–guanine (CpG) 
dinucleotide motifs in bacterial and viral (DNA) and is highly 
expressed by DCs and B cells. Signaling mediated by TLR-9 
stimulates the IFN-α production, the proliferation of B-cell and 
co-stimulation, thus suggesting TLR-9 agonists for the treat-
ment of cancer. Thus, Tilsotolimod (IMO-2125), a synthetic 
phosphorothioate oligonucleotide, was engineered to exert 
direct agonistic activity toward TLR 9 for the stimulation of 
either innate or adaptive immunity and the modulation of 

antigen presentation. In addition, IMO-2125 induces high 
production of IFN-α by DCs along with a number of cytokines 
and chemokines, B-cell proliferation, and activation of TLR 9 
by either B cells or DCs in the TME as well as a systemic 
immune response when administered by intratumoral 
injection.44–46 The Illuminate-204 phase 1–2 trial has recently 
exploited the efficacy and tolerability of IMO-2125 in patients 
with unresectable stage III or stage IV melanoma who failed 
previous therapy with anti-PD1 mAb.47 Tilosotolimod was 
administered intralesionally in combination with systemic 
Ipilimumab. The results of the Illuminate-204 trial showed an 
ORR of 22.4% and a DCR of 71%. The median duration of 
response was 11 months. As a secondary endpoint, PFS and OS 
were evaluated resulting of 5.1 months and 21 months, respec-
tively. Given the efficacy and the excellent tolerability profile 
demonstrated, a phase-3 study comparing the combination of 
Tilsotolimod and Ipilimumab versus Ipilimumab monother-
apy after the failure of anti-PD1 mAb is currently ongoing 
(Illuminate-301, NCT03445533). Instead, another TLR-9 ago-
nist, SD-101, is under investigation in a phase-1 study evaluat-
ing its safety in combination with Pembrolizumab in naïve 
patients with unresectable or metastatic melanoma.48

3. Immune checkpoint inhibitors and targeted 
therapy in BRAF-mutated patients

Oncogene-targeted therapy with B-Raf proto-oncogene 
(BRAF) and mitogen-activated protein kinase kinase (MEK) 
inhibitors has modified the natural history of ‘oncogene 
addicted’ metastatic melanoma. It is noteworthy that combina-
tion of targeted agents induces a high early response in patients 
with BRAFV600 mutated melanoma, with a median duration 
of response of approximately one-year.49–51 Although BRAF 
and MEK inhibitors are associated with a higher ORR as 
compared with immunotherapy, acquired resistance results in 
relapse with a median PFS of 11.5 months.52 Preclinical and 
translational data, however, have shown that BRAF inhibition 
has an immune-modulating effect and, moreover, potentiate 
the anti-cancer immune activity. It occurs within the TME by 
increasing the antigen presentation, the antigen-specific T cell 
recognition, the homing of immune effector cells nearby mel-
anoma tumor and improving the activity of T cell effectors.52– 

56 Also MEK inhibitors exert immunomodulating effect but the 
real impact on immune cell activity is still debated. Pre-clinical 
trials with MEK inhibitors have demonstrated potential 
immune stimulation through the up-regulation of tumor- 
derived antigens, whereas other in vitro studies suggested 
a negative effect on T-cell proliferation and activity.53,57–60 

These findings suggested to combine in CM targeted agents 
with ICIs in order to obtain a synergistic effect. Preclinical and 
phase 1–2 trials evaluated the combination of BRAF/MEK 
inhibitors with anti-PD1 or anti-PDL1 mAbs in CM, thus 
showing acceptable toxicity profile.61,62 These preliminary 
results led to the development of phase-3 clinical trials (Table 
1), including the Keynote-022-part 3, COMBI-I, and 
IMspire150.

The Keynote 022-part 3 of the Keynote-022 was 
a multicenter phase 1–2 trial designed to optimize the dose 
and efficacy. In Keynote 022-part 3 BRAFV600 mutated 
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metastatic CM patients were randomized to receive dabrafenib 
plus trametinib plus pembrolizumab or dabrafenib plus 
trametinib.63 In a first analysis completed after 9.5 months of 
follow-up, the study did not meet the primary endpoint of PFS 
(16.0 months in the triplet arm versus 10.3 months in the 
doublet arm and a hazard ratio [HR] of 0.66). In a post hoc 
analysis completed after 36.6 months of follow-up, a clinical 
advantage was observed in the triplet arm in terms of PFS 
(16.9 months vs 10.7 months), median duration of response 
(25.1 months vs 12.1 months; HR: 0.32) and mOS (not reached 
versus 26.3 months in the doublet arm [HR: 0.64]). The ORR 
was 63% in the triplet arm and 72% in the doublet arm. 
Exploratory subgroup analysis of PFS showed that the HR for 
the subgroups favored the triplet over the doublet arm in 
patients aged ≤65 years, men, ECOG 0 and elevated lactate 
dehydrogenase levels. Grade 3–5 AEs occurred in 70% of 
patients in the triplet arm and 58% were treatment related. 
COMBI-I was a randomized phase 3 study in which 
BRAFV600 melanoma patients were randomized to receive 
triplet experimental combination dabrafenib plus trametinib 
plus spartalizumab, or standard target combination dabrafenib 
plus trametinib.64 The primary end point was PFS that has not 
been met, with a median follow-up from the time of randomi-
zation of 16.2 months in the triplet arm that was not statisti-
cally different from the standard treatment arm. In PFS 
subgroup analysis, triplet treatment was superior in patients 
with a high tumor burden or high number of metastatic sites. 
The ORR was 68.5% in triplet arm and 64.2% in dabrafenib 
plus trametinib arm. Median duration of response was not 
reached in triplet arm and was 20.7 months in control arm. 
Median OS was not reached in each arm (HR 0.785). In 
dabarafenib plus trametinib plus spartalizumab arm, grade 3 
or higher adverse event were 70.4%, and 54% of them were 
treatment related. In the control arm, grade 3 or higher adverse 
event were 57.2%, and 33.3% were treatment related.

The IMspire170 phase-3 trial compared the combination of 
Atezolizumab and Cobimetinib versus Pembrolizumab in 
patients with unresectable or metastatic BRAFV600 wild-type 
CM. The study showed no significant difference, with a PFS of 
5.5 months in the combination versus 5.7 months in the mono-
therapy arm (HR = 1.15, p = .295). Similar results are derived 
from the first ad-interim analysis of OS (HR = 1.06). Moreover, 
AEs were more frequent in the experimental arm.65 The 
IMspire150 was a randomized, double-blind, placebo- 
controlled phase 3 study. Patients with unresectable stage IIIc- 
IV, BRAFV600 mutated CM patients were randomized to 
receive vemurafenib, and cobimetinib (BRAF and MEK inhibi-
tors) plus atezolizumab (anti-PDL1 mAb) or vemurafenib and 
cobimetinib plus placebo.66 Patients were randomly assigned to 
the atezolizumab group (n = 256) or control group (n = 258). At 
a median follow-up of 18.9 months, PFS was significantly pro-
longed with atezolizumab as compared to control arm (15.1 vs. 
10.6 months; HR: 0.78). Common treatment-related AEs in the 
atezolizumab and control groups were blood creatinine phos-
phokinase increase, diarrhea, rash, arthralgia, pyrexia, alanine 
aminotransferase increase and lipase increase. Atezolizumab, 
vemurafenib and Cobimetinib combination received the Food 
and Drug Administration approval in 2020. Finally, the 
LEAP004 is a phase-2 trial evaluating the combination of 

Pembrolizumab and Lenvatinib (a VEGFR and FGFR inhibitor) 
in patients with unresectable or metastatic CM who failed at 
least a previous line with anti-PD1 mAb. The rationale for the 
use of Lenvatinib is the shift to an immunostimulatory micro-
environment due to the inhibition of VEGFR and FGFR. An 
ORR of 21.4% and a DCR of 65% were reported, with a median 
PFS of 4.2 months.67 This study suggests that Lenvatinib in 
combination with immunotherapy could be a valid option for 
those patients who progressed beyond first-line immunotherapy 
or a first-line target-therapy, offering a possible therapy in an 
orphan clinical setting.

Therefore, triplet combinations obtained an ORR that was 
comparable to standard combo-targeted but with a longer dur-
able response in responding patients when compared with 
targeted therapy alone. Probably, this difference in median 
duration of response constitutes the principal difference in 
efficacy between triplet and targeted therapy whereas a major 
difference in efficacy and PFS might be observed after a longer 
follow-up. Safety profile is a critical issue for this combination in 
daily clinical practice and also the patient selection is a critical 
issue. Therefore, some subgroups of patients may benefit from 
triplet as those with poor baseline prognostic factors including 
high tumor burden or high baseline LDH level. The comparison 
between triplet BRAF/MEK inhibitors plus PDL1/PD1 blockers 
and other immunotherapy combos (anti-CTLA4 + anti-PD1) is 
still an open question. Future evaluations are required to eval-
uate the best algorithm and optimize the first-line strategy.

4. Conclusions

The adoption of ICIs has profoundly changed the landscape of 
advanced CM treatment and the results obtained are 
a milestone for developing new options in both neoadjuvant 
and adjuvant setting. The discovery of new receptors driving 
the activation of T-cells that may be potentially druggable has 
opened to new sequencing and combination strategies, invol-
ving different ICIs. Also, the manipulation of key regulators of 
the immune response such as TLRs, along with the develop-
ment of complex immune stimulators such as T-VEC, is pro-
viding promising agents for those patients who are refractory 
to anti-PD1 mAbs. Lastly, results from the Checkmate-204 and 
ABC trials focused on the role of combo immune therapy for 
the treatment of brain metastases that, along with radiosurgery, 
represents a viable option for this severe complication. 
Therefore, expected results from ongoing clinical trials will 
represent a critical breakthrough to apply innovative therapies 
to the current strategies in unresectable and metastatic CM.
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