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Abstract: In the last years there has been great progress in the treatment of advanced melanoma patients. 
This explosion of melanoma research has not declined, but rather has continued exponentially growing. 
In this review, the Spanish Group of Melanoma (GEM) compiles the highlights of melanoma treatment 
communicated or published between ASCO 2016 and AACR 2017. In this period, definitive data have been 
published about the possibility of achieving a long term survival with the use of single anti-PD-1 antibodies, 
as well as data on the description of clinical subgroups of patients that can also obtain a long term survival 
with the use of targeted drugs combining the oral BRAF and MEK inhibitors. The first immunotherapy 
combination including nivolumab, an anti-PD-1 antibody, plus ipilimumab, an anti-CTLA-4 antibody, has 
been approved, based on its demonstrated benefit in terms of overall survival versus ipilimumab alone.
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Introduction

In the past years, melanoma clinical research has led to the 
approval of new drugs by regulatory agencies. The results 
of recent clinical trials shed new light on the possibilities 
of a cure for some patients with advanced melanoma. 
In this review we try to summarize the most relevant 
findings between ASCO 2016 and AACR 2017 from a 
clinical point of view, which in all likelihood would soon 
impact the management decisions in the standard medical  
practice (Table 1).

Latest advances in anti-PD-1/PD-L1 antibodies 
development

Treatment with anti-PD-1 drugs is a well established 
therapy at the clinical setting and no major new data 

have been reported during the last year. In fact, most 
publications have consisted of clinical survival updates based 
on previously reported clinical trials and new safety data 
coming from increased experience at the clinical setting.

Pembrolizumab and nivolumab, both anti-PD-1 
antibodies, are currently approved for the treatment 
of advanced melanoma patients. In the last year, data 
about overall survival benefit after a long follow-up were 
presented for both antibodies.

Final  data  of  the phase III  Keynote 006 tr ia l , 
comparing at the first line setting the anti-PD-1 antibody, 
pembrolizumab to the anti-CTLA-4 antibody, ipilimumab, 
were presented at the last ASCO meeting. Pembrolizumab 
achieved at two years a survival rate of 55% and a 
progression free survival of 33%, with a long durability of 
response (70% of responders had a duration of response 
over 18 months) (1). At the same meeting, long term 
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data from the phase I Keynote 001 study were presented. 
Keynote 001 is a trial that tested several different doses 
of pembrolizumab. Pembrolizumab at 3 years achieved 
a survival rate of 40%, similar for all tested doses and 
independent of having received previous treatment with 
ipilimumab (2). Progression free survival at 3 years was 20% 
for the whole group, and 30% for the ipilimumab naïve 
patients. Also, in this update, responses were maintained 
during a long time, even after stopping treatment (of the 61 
patients that interrupted treatment in complete response, 
only 2 had progressed) (2).

Similar data about long term survival were presented 
for the other approved anti-PD-1 inhibitor, nivolumab. 
At the 2016 AACR meeting, data from the phase I 
trial demonstrated an overall survival rate at 5 years of  
35% (3). Updated results from the Checkmate 037 were 
also reported. This trial compared nivolumab versus 
chemotherapy after failure to ipilimumab. Updated data 
confirmed the response rate previously reported (12) and 
an absence of benefit in terms of overall survival versus 
chemotherapy, probably due to the use of subsequent 
treatments (13).

Quality of life data have been reported for both 
pembrolizumab and nivolumab. From the Keynote  
002 trial comparing pembrolizumab versus chemotherapy 
for patients progressing to ipilimumab, global health status 
was similar in both groups at the beginning of the trial but it 
decreased in a greater magnitude throughout the treatment 
in the chemotherapy treated group (14). A similar trend 

was observed for individual functioning and symptoms 
scales. Quality of life for nivolumab has been assessed 
in the Checkmate 066 study comparing nivolumab and 
chemotherapy at first line setting. Patients on nivolumab 
maintained baseline quality of life as measured by the Euro-
quality of Life Five Dimensions for longer time and did 
not show increased symptom burden as assessed by the 
QLQ-C30 (15).

The second hit with single checkpoint inhibitors was the 
demonstration at the adjuvant setting of an overall survival 
benefit. Ipilimumab, an anti-CTLA-4 antibody, is the first 
drug that has demonstrated benefit in terms of overall 
survival in the adjuvant treatment of melanoma. The overall 
survival at five years was 65.4% in the ipilimumab group, as 
compared to 54.4% in the placebo group [hazard ratio (HR) 
for death, 0.72; 95% CI, 0.58–0.88; P=0.001] (16). Grade 
3–4 toxicity occurred in more than 50% of patients treated 
with ipilimumab, so it generates concerns about the use of 
ipilimumab as an adjuvant treatment. Recently, data about 
quality of life from this phase III study has been published, 
demonstrating no differences between patients treated with 
ipilimumab versus control arm, despite this increase in 
toxicity (17).

Finally, this year several case reports communicated 
unusual forms of toxicity with these drugs. The toxicities 
have included acute myocarditis (18,19), severe skin toxicity 
as Stevens Johnson syndrome (20), severe neurologic 
toxicities (21) and many other rare autoimmune toxicities 
as myasthenia gravis (22), sarcoidosis (23) or myositis (24) 

Table 1 Summary of the highlights of the season 2016–2017 by Spanish Melanoma Group (GEM)

Drugs Relevant findings

Pembrolizumab (1) OS 2 years, 55%

Pembrolizumab (2) OS 3 years, 40%

Nivolumab (3) OS 5 years, 35%

Nivolumab + ipilimumab (4) OS 2 years, 65% vs. 54% (HR 0.72, P=0.001)*

Atezolizumab + vemurafenib + cobimetinib (5) OR 83%; grade 3–4 toxicity 18%

Atezolizumab + cobimetinib (6) OR 40%**

Epacadostat + pembrolizumab (7) OR 58%; grade 3–4 toxicity 18%

Dabrafenib + trametinib (8) OS 3 years, 45%

Dabrafenib + trametinib by LDH level and less than three metastatic sites (9) OS 2 years, 75% vs. 7%

Vemurafenib + cobimetinib (10) OS 3 years, 37%

Vemurafenib + cobimetinib by LDH level and liver metastasis (11) OS 2 years, 89% vs. 18%

*, nivolumab plus ipilimumab versus ipilimumab; **, BRAF wt. LDH, lactate dehydrogenase; OS, overall survival.
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among others. Clinicians should be aware of these toxicities 
to identify them and to start early management.

On the other hand, increased experience has resulted in 
a better knowledge of the safety and efficacy of these drugs 
in selected special populations, such as patients with heart, 
kidney or liver impairment (25). Also anti-PD-1 antibodies 
demonstrated to be safe in patients with pre-existing 
autoimmune diseases or in patients that had suffered prior 
severe immune-related adverse events with ipilimumab (26). 
Patients who had been classically excluded from clinical 
trials can also benefit from anti-PD-1 therapies.

Novel data about the combination of anti-PD-1 
and anti-CTL-4 antibodies

Primary resistance is observed in more than 50% 
of melanoma patients treated with single anti-PD-1 
antibodies. The frequent co-expression of several targetable 
immune checkpoints in immune cells from cancer  
patients (27), support the rationale for testing at the clinical 
setting the combination of several checkpoints inhibitors. 
Since antibodies targeting different checkpoint inhibitors 
act at different levels of the immune response, synergy, or at 
least an additive effect, could be expected.

During the last few months, the first combination of 
checkpoint inhibitors for the treatment of cancer has 
been approved. The combination of ipilimumab, an anti-
CTLA-4 antibody, plus nivolumab, an anti-PD-1 antibody, 
demonstrated in the phase III clinical trial Checkmate 
067, an improvement in both progression free survival and 
overall response rate versus ipilimumab alone (28). With an 
extended follow-up, the combination was also superior to 
ipilimumab in terms of overall survival. The overall survival 
rate at 2 years was 63%, 59% and 45%, for the combination 
arm, for the nivolumab, and for the ipilimumab arms, 
respectively (4).

The main problem with the combination of ipilimumab 
and nivolumab is the high rate of grade 3–4 toxicities, 
which exceeds 50% (4). In order to ameliorate it, some 
clinical trials are testing lower doses of ipilimumab  
(1 mg/kg). Results from the phase Ib trials of the 
combination of pembrolizumab and lower dose of 
ipilimumab, suggest a maintained activity with a lower 
toxicity (overall response rate was 57% and grade  
3–4 toxicity was 42%) (29). Results from the phase III 
clinical trial Checkmate 511, comparing the combination of 
nivolumab at 3 mg/kg with ipilimumab at 1 mg/kg, versus 
the combination of nivolumab at 1 mg/kg with ipilimumab 

at 3 mg/kg, will answer this question.
Also, a second way to ameliorate the toxicity of the 

combination could be the sequential administration of an 
anti-PD-1 and an anti-CTLA-4 drugs. Checkmate 064 was 
a trial designed to evaluate the optimal sequence between 
ipilimumab and nivolumab. Patients were randomly 
assigned to receive nivolumab 3 mg/kg every 2 weeks for 
six doses and then a planned switch to ipilimumab 3 mg/
kg every 3 weeks for four doses or the reverse sequence, 
both treatment arms continued after this induction with 
a maintenance phase of nivolumab (30). The primary 
objective was toxicity assessment and secondary endpoints 
were response and disease progression. No differences in 
toxicity were observed at week 25 between treatment arms. 
The nivolumab first arm demonstrated a response rate of 
56%, versus 31% for ipilimumab first (30). These data are 
preliminary, because a direct comparison of both schedules 
has not been performed, but it supports further research of 
this strategy based on the very similar data to the response 
rate (61%) obtained with the concomitant combination of 
the two drugs (31).

Mucosal melanomas are infrequent tumors that are 
usually resistant to conventional therapies (32). A pooled 
analysis of 86 patients treated in clinical trials with 
nivolumab, ipilimumab, or with the combination, showed 
the largest evidence to date that immunotherapy in 
mucosal melanoma is an active treatment, especially for the 
combination of nivolumab and ipilimumab, that achieved 
a higher median progression free survival (5.9 versus  
3 months) and overall response rate (37% versus 23%) than 
nivolumab alone (33).

Combination checkpoint inhibitors with other 
drugs

Data about the combination of immunotherapy with 
targeted drugs have been presented throughout the year, 
demonstrating interesting results. Preclinical data had 
demonstrated that the combination BRAF inhibitors 
plus MEK inhibitors increases the melanoma antigen 
expression, CD8+ T-cell infiltration, T-cell clonality, PD-
L1 expression and class I MHC up-regulation, while it 
decreased immunosuppressive cytokine release (34,35). The 
problem came with the results from an initial phase I trial 
testing the concurrent combination of the BRAF inhibitor 
vemurafenib, with the anti-CTL4 antibody ipilimumab, 
that demonstrated a dose-limiting hepatotoxicity that led 
to an early termination of the trial (36). Also, in spite of 
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the combination of the BRAF inhibitor, dabrafenib, with 
ipilimumab, showed no relevant toxicity, later, the triple 
combination of dabrafenib, ipilimumab and the MEK 
inhibitor, trametinib resulted also in dose-limiting toxicities, 
so the development of this combination was stopped (37).

The combination of targeted drugs with anti PD-L1 
or anti-PD-1 antibodies seems more tolerable and active 
than the combination with anti-CTLA-4 antibodies. Last 
November at SMR, Sullivan et al. presented the results of a 
phase I trial testing the triple combination of vemurafenib, 
cobimetinib (a MEK inhibitor) and atezolizumab (an anti-
PD-L1 antibody), demonstrating a good tolerability and 
activity data. The overall response rate was 83% and grade 
3–4 toxicity consisted mainly of increase of ALT (17%), 
AST (13%), creatinine phosphokinase (7%) and diarrhea 
(7%) (5). Actually, a phase III trial is on-going, comparing 
at the first-line setting the combination of atezolizumab, 
cobimetinib and vemurafenib versus the combination of 
vemurafenib and cobimetinib. Similar studies are planned 
comparing the combination of dabrafenib, trametinib and 
PDR001 (an anti-PD-1 antibody) versus the combination 
of dabrafenib and trametinib, as well as a phase II trial 
testing the combination of dabrafenib, trametinib and 
pembrolizumab (38).

Intriguingly, the combination of MEK inhibitors 
with anti-PD-1 or anti PD-L1 antibodies has recently 
demonstrated high activity in patients with BRAF non 
mutant melanoma. Infante et al. presented at the last SMR 
meeting the results of a phase Ib trial using the combination 
of atezolizumab plus cobimetinib. The Phase Ib study 
included 20 patients, 10 BRAF mutant and 10 BRAF wild 
type. Atezolizumab plus cobimetinib, showed an overall 
response rate of 50% in BRAF mutant and 40% in BRAF 
non mutant patients. Grade 3–4 toxicity was diarrhea in 
14%, acneiform dermatitis in 9%, amylase increased in 5%, 
anemia in 5% and asthenia in 5% (6). This synergical effect 
is based on the properties of cobimetinib promoting the 
tumor infiltration by T cells thanks to the inhibitory effect 
on the infiltrating immunosuppressive macrophages, M2 
subtype (39).

Other interesting combinations included anti-PD-1 
drugs with novel anti indoleamine 2,3-Dioxygenase (IDO) 
antibodies. IDO1 is an intracellular enzyme present in 
tumor cells, dendritic cells and B lymphocytes. It catalyzes 
the breakdown of trytophan to kynurenine, leading to 
immunosuppression by decreasing cytotoxic lymphocytes 
and expansion of the T-reg cells. There are several selective 
IDO1 inhibitors (indoximod, epacadostat, GDC0919) as 

well as an IDO peptide vaccine in clinical development. 
The IDO inhibitor indoximod was tested in 48 patients 
with advanced solid tumors as monotherapy (40). The most 
frequent adverse effects were grade 1–2 anemia, fatigue, 
anorexia, dyspnea, cough and nausea. Stable disease was 
achieved in 10% of patients with a duration of at least  
6 months (40). At the 2016 ESMO meeting, Gangadhar  
et al. presented the results of the phase Ib trial (Keynote-037) 
exploring the combination of the IDO inhibitor epacadostat 
with the anti-PD-1 pembrolizumab. The phase Ib reported 
a favorable toxicity profile, with 18% of grade III/IV 
toxicities (consisting mainly of rash and increased lipase) and 
a response rate of 58% in treatment naïve patients. The real 
deal for this combo will be the confirmation of these results 
in the phase III clinical trial, recently completed, comparing 
the combination of pembrolizumab and epacadostat versus 
pembrolizumab and placebo (7).

About oncolytic virus for melanoma treatment, two 
works have been presented in AACR 2017. In the phase 
I KEYNOTE-200 (Storm study), an intravenously 
delivered oncolytic virus, Coxsackievirus A21 (CVA21), in 
combination with pembrolizumab, was tested in advanced 
cancer patients. CVA21 is an unmodified cold virus that 
over-expresses on cancer cells, with 88% of patients lacking 
anti-CVA21 serum antibody at baseline. CVA21 presents 
rapid cytoplasmic replication, which kills by oncolytic and 
immunotherapeutic mechanisms. In the first study, CVA21 
in monotherapy was well tolerated with toxicity mainly 
consisting of fatigue and pyrexia grade I–II. One partial 
response was observed in 15 patients. The combination of 
CVA21 with pembrolizumab was also well tolerated and 
toxicity consisted of fatigue grade II in 20%, and nausea 
grade II in 10% of patients (41). The second study tested 
the intratumoral administration of the oncolytic CVA21 
and intravenous pembrolizumab in advanced melanoma. 
Overall, adverse events were low-grade, mainly consisting 
of constitutional symptoms related to CVA21 (fatigue, rash, 
anorexia, diarrhea). From the first 15 patients evaluable for 
response, the response rate was 60% (9/15 patients) (42).

Talimogene laherparepvec (T-VEC) is a modified herpes 
virus genetically modified for producing granulocyte-
macrophage colony-stimulating factor (GM-CSF) 
in tumor cells. The GM-CSF recruits macrophages 
enhancing the tumor antigen presentation to T cells. 
This is the first oncolytic virus approved by the FDA and 
EMA for advanced melanoma (stage IIIC and M1a). The 
combination of T-VEC with check point inhibitors could 
be synergistic, based on preclinical data demonstrating 
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an increased infiltration by CD8+ cells in lesions treated 
with intratumoral injection of T-VEC, that theoretically 
would enhance the anti tumor effect of the immune 
check points, such as anti-PD-1 (43) or anti-CTLA-4  
antibodies (44). Last year’s preliminary data showed a 
high activity of the combination of the anti-PD-1 drug, 
pembrolizumab, with T-VEC, with a response rate of  
46% (45), and for the combination of T-VEC with 
ipilimumab, with a response rate of 50% (46).

Targeted drugs: understanding their role

BRAF and MEK inhibitor combinations have become 
a standard treatment for BRAF mutated melanomas 
due to the high response rate and the improvement in 
overall survival. An important benefit in terms of long 
term progression free and overall survival from different 
combinations have been reported throughout the year.

Long term data from both phase III clinical trials, 
COMBI-D (8) and COMBI-V (47), have demonstrated 
for the dabrafenib plus trametinib combination, a 
3-year progression free survival of 24% and a 3-year 
overall survival of 45%. Also for the combination of the 
BRAF inhibitor, vemurafenib, with the MEK inhibitor, 
cobimetinib, an improvement has been reported in terms 
of median overall survival versus vemurafenib monotherapy 
(22.3 versus 17.4 months, P=0.005) in the coBRIM trial 
with a 3-year overall survival rate of 37.4% (10,48).

The COLUMBUS trial, a phase 3 trial of encorafenib, 
an ATP-competitive BRAF kinase inhibitor, monotherapy 
versus its combination with binimetinib, an ATP-
uncompetitive inhibitor of MEK1/2, versus vemurafenib, 
also demonstrated a median progression free survival for the 
combination of 14.9 versus 7.3 months for patients treated 
with vemurafenib (HR 0.49, 95% CI, 0.37–0.64; P<0.001), 
and a response rate of 63% (49).

A pooled analysis of trials testing the combination 
of dabrafenib and trametinib (BRF113220, COMBI-D 
and COMBI-V) analyzed baseline factors from 617  
patients (9). Patients with normal lactate dehydrogenase 
(LDH) levels and fewer than three metastatic organ sites 
had a 1- and a 2-year progression free survival of 68% and 
46%, respectively. Moreover, for this subgroup of patients, 
the 1- and 2-year overall survival rate was 90% and 75%, 
respectively. On the other hand, patients with high LDH 
levels had 1- and 2-year progression free survival rate of 8% 
and 2%, respectively and an overall survival rate of 40% at 
1 year and 7% at 2 years (9).

A similar retrospective analysis was performed with 
the pooled data from the BRIM-2, BRIM-3, BRIM-
7 and coBRIM trials (11). For patients treated with the 
combination of vemurafenib and cobimetinib, LDH level 
was the most important prognostic factor: for those patients 
with normal levels and without liver metastasis, overall 
survival at 1- and at 2-year was 88.8% and 64.9%. Those 
patients with high LDH levels, had overall survival at 1- 
and 2-year of 42.5% and 17.7%, respectively (11).

Since some preclinical studies have shown that acquired 
resistance to BRAF inhibition can be reversible, a small 
phase II trial including 25 patients evaluated the activity of 
re-challenge with dabrafenib and trametinib in patients who 
had previously progressed on BRAF inhibitors (50). Patients 
should have previously progressed on BRAF inhibitors (with 
or without MEK inhibitors) and be off-treatment for at 
least 12 weeks. Retreatment with dabrafenib and trametinib 
obtained a partial response in 8 patients (32%), and a stable 
disease in 10 patients (40%) (50).

Other known driver mutations in melanoma included 
NRAS, GNAQ or c-kit, but there are no currently 
approved targeted therapies. Efficacy of MEK inhibition 
for NRAS mutant melanomas has been tested in the phase 
III NEMO trial, reported at the 2016 ASCO meeting (51). 
NRAS-mutant melanoma patients who were previously 
untreated or had progressed on or after immunotherapy 
were randomized (2:1) to receive either the MEK inhibitor 
binimetinib, or dacarbazine. Binimetinib significantly 
prolonged the median progression free survival (2.8 vs.  
1.5 months; HR 0.62, 95% CI, 0.47–0.80; P<0.001) with no 
statistically significant differences in terms of OS (51).

Conclusions

In the last 5 years, new treatments have been developed 
for advanced melanoma patients. These new drugs 
can achieve benefit in terms of long-term survival. 
Basically, the treatments available fall into two broad 
groups: immunotherapy and targeted therapies. It is 
still a challenge to establish which treatment is the most 
appropriate for each case, but in the last year clinical 
and molecular predictors have been discovered that 
may help in the selection of treatments (5,11,33,47). 
Likewise, the combination of checkpoint inhibitors, such 
as nivolumab and ipilimumab (52), or targeted drugs 
with immunotherapy (5), improves the activity, but it 
also produces an increase in terms of toxic effects (53). 
New treatment strategies based on early clinical data are 
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especially promising, such as the combination of anti-PD-1 
inhibitors with IDO inhibitors (7) or MEK inhibitors (41), 
in the case of non-mutated BRAF melanomas, as well as 
the triple combination of BRAF and MEK inhibitors with 
anti PD-L1 antibodies (54), in the case of mutated BRAF 
melanomas.

Important clinical advances are guaranteed in the 
upcoming years, and it is very possible that we can soon talk 
about cures for this disease that, just 5 years ago, barely had 
treatment opportunities.
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