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Abstract
The clinical management of BRAF-mutated metastatic 
melanoma had an important turning point after the introduction 
of the targeted therapy. Despite the efficacy and good 
tolerability of this treatment, the development of resistance 
mechanisms causes disease progression. The aim of this review 
is to investigate the role of treatment beyond progression and 
locoregional approaches in BRAF-mutated metastatic melanoma 
and provide oncologists dealing with this malignancy a useful 
road map on when and why to choose this strategy.

The article is structured in the form of a narrative review 
reporting the most significant studies on the subject. Most of  
the available articles are represented by retrospective 
studies and case reports, leading to limitations in the final 
interpretations. Nevertheless, a correct analysis of the selected 
studies allows the drawing of some conclusions. In well-selected 
cases, treatment beyond progression could play an important 
role in the treatment sequence of patients with BRAF-mutated 
advanced melanoma and would seem to produce good disease 
control rates and positive survival outcomes. A careful evaluation 

of the radiological examinations and laboratory tests, based on 
the clinical conditions, allows the identification of which patients 
can benefit from this strategy. Such patients are those who, at 
the time of progression, have favourable features such as a lower 
performance status according to Eastern Cooperative Oncology 
Group (ECOG-PS), normal lactate dehydrogenase levels and 
lower disease burden. The clinical benefit is also consolidated 
by the addition of locoregional approaches. Locoregional 
approaches can include electrochemotherapy, radiotherapy or 
surgery, and their use provides local disease control and a better 
quality of life for patients.
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Introduction
The most updated epidemiological data on melanoma, 
standardized for the general population, for both sexes and 
for all ages, indicate an average incidence of 3.4/100,000 and 
a mortality of 0.56/100,000. However, if we narrow down 
our research by age, we find that melanoma is the 14th most 
frequent cancer in those under 30 years of age. The data lead 
us to consider that melanoma affects an important slice of 
patients at a young age.1

The aetiology of melanoma is multifactorial, and the most 
important factor is certainly exposure to UV rays. For diagnostic 
purposes, excisional biopsy represents the essential standard; 

whereas, for staging, national and international guidelines 
recommend differentiating the examinations based on the 
disease stage, favouring first-level examinations for initial 
stages and second-level ones for advanced stages.2–4

Melanoma occurs in a limited form in about 60% of cases 
whilst in the remaining cases it presents as an advanced 
disease with an understandable reduction in survival 
outcomes.5 Metastatic melanoma is a poorly chemosensitive 
disease; therefore, oncological research has had to study 
over the years treatment alternatives that are efficacious and 
tolerable. The advent of targeted therapy and immunotherapy 
revolutionized the landscape of clinical management of 
metastatic melanoma.
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Targeted therapy has its rationale in the mutations of the BRAF 
gene; these mutations affect about half of the melanomas and, 
amongst them, the most common is the V600E type. BRAF 
status is recognized as a negative prognostic factor and positive 
predictor of targeted therapy.6,7 The first drugs developed were 
pure BRAF inhibitors such as vemurafenib and dabrafenib.8,9 
Nevertheless, the appearance of severe adverse reactions and 
secondary tumours, like cutaneous squamous cell carcinomas 
and keratoacanthomas, led oncological research to deepen the 
biological basis in the activity of these drugs, understanding 
the need to block the MAPK pathway at different points. Thus, 
MEK inhibitors, such as trametinib and cobimetinib, were born 
in the context of combination therapies.10–12

The drug combination of BRAF and MEK inhibitors, in addition 
to reducing adverse effects, also improves survival outcomes. 
In the COMBI-d trial, researchers specifically compared the 
efficacy of the association of dabrafenib + trametinib versus 
dabrafenib in monotherapy and achieved a progression-free 
survival (PFS) of 11 and 8.8 months, respectively, and an overall 
survival (OS) of 25 and 18.7 months, respectively.11 In a similar 
study, the COMBI-v trial, the combination of dabrafenib plus 
trametinib was compared with vemurafenib alone, with the 
results also in favour of the combination arm with an OS rate 
of 72% and 65%, a PFS of 11.4 and 7.3 months, and an overall 
response rate of 64% and 51%, respectively.13

In addition to the already mentioned drug associations 
(dabrafenib plus trametinib and vemurafenib plus cobimetinib), 
the recent combination of encorafenib plus binimetinib is also 
available.14 Currently, the targeted therapy involves the use 
of the pharmacological association.15 Currently, the concept 
of targeted therapy in melanoma treatment involves the 
combined use of a BRAF inhibitor plus a MEK inhibitor.

Immunotherapy, on the other hand, involves the stimulation 
of the immune system against cancer. This process occurs by 
acting on the immune checkpoints – receptor interactions 
between immune cells, cancer cells and microenvironment 
cells that normally lead to a negative regulation of the immune 
response. To reverse this type of signal, oncological research 
developed different immune-checkpoint inhibitors – drugs 
capable of stimulating the immune response. The main 
classes are anti-CTLA4 (ipilimumab), anti-PD1 (nivolumab and 
pembrolizumab) and anti-PD-L1 (atezolizumab) drugs.  
In advanced melanoma, the first two classes are used.16

Although the efficacy and good tolerability of these treatments, 
the development of resistance mechanisms causes the disease 
progression. 

Treatment beyond progression
Treatment beyond progression (TBP) is an expression that in 
oncology indicates the continuation, without any stop time, 
of the ongoing therapy despite disease progression. Later, we 
report the most significant issues on the TBP strategy applied 
to BRAF-mutated metastatic melanoma.

The article is structured in the form of a narrative review, 
where we report the most significant studies on the subject 
along with a brief explanation of their selection. A search 
in the PubMed database using the search terms ‘treatment 
beyond progression’ and ‘BRAF-mutated metastatic 
melanoma’ and limiting the search to the last 10 years, we 
obtained 21 articles of which we chose five, considering the 
others to be eliminated due to repetition of the data, with 
small samples or off topic.

The first article selected is the reference study on the chosen 
topic; Chan et al. published a retrospective analysis of  
114 patients with BRAF-mutated advanced melanoma treated 
with dabrafenib and vemurafenib.17 Disease progression 
was observed in 95 patients and, of these, 37 prolonged 
the ongoing therapy (BRAF inhibitors with or without MEK 
inhibitors) whilst 58 patients started a new treatment line or 
supportive care. Survival outcomes were better in the group of 
patients who experienced TBP compared to the other group 
(PFS 6.9 versus 3.8 months [p<0.001] and OS 11.6 versus 2.0 
months [p<0.001]). The study also highlighted some positive 
prognostic factors: low disease burden according to RECIST 
criteria, low LDH levels and the presence of brain metastases; in 
the multivariate analysis, the low disease burden was the only 
factor that showed a statistical significance.17

The second selected issue examines in detail the resistance 
mechanisms to targeted therapy; Spagnolo et al. reviewed 
the main resistance pathways dividing them into three types: 
primary or intrinsic, secondary or acquired, and finally adaptive 
resistance mechanisms. Intrinsic mechanisms include the RAC1 
mutations, loss of PTEN, dysregulation of the CDK4 pathway, 
loss of NF1, COT expression, alteration in RTK signalling and 
HOXD8 mutations. Secondary resistance mechanisms are the 
upregulation of RTKs, NRAS mutations, alternative splicing 
of V600E BRAF mutation, MEK mutations and elevated CRAF 
levels. Finally, the adaptive mechanisms include the alteration 
of the PI3K–PTEN–AKT pathway, upregulation of FOXD3 and 
the upregulation of mitochondrial synthesis and oxidative 
metabolism. The analysis of these processes documented 
how complex the interaction network amongst them is 
and how difficult it is to transfer this knowledge to clinical 
practice. Nevertheless, the authors invite to consider TBP as 
a therapeutic option; in oligometastatic patients, in fact, the 
main mechanism of malignant proliferation could still be 
represented by the MAPK pathway and, consequently, they 
could still benefit from targeted therapy. Oligoprogression 
due to new mutations on the same pathway blocked by 
the ongoing treatment is not a valid reason to immediately 
change the therapy because, in this way, the major brake on 
the pathway is removed and disease progression can become 
much more pronounced.18

The third selected article is a monumental work on the 
progression patterns during targeted therapy. Hassel et al. 
published a retrospective study in which 180 patients with 
BRAF-mutated metastatic melanoma progressed during 
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targeted therapy with dabrafenib or vemurafenib and, of 
these, 47 patients applied the TBP strategy.19 Authors identified 
three main patterns of progression: pattern I (general types 
of metastases: 20.6% of patients developed new lesions 
only, 28.3% progressed in existing lesions only and 50.6% 
progressed in both new and existing lesions); pattern II (general 
sites of metastases: 20.0% of patients showed involvement of 
the central nervous system [CNS] only, 50.6% progressed in 
other sites but not in the CNS and 29.4% progressed in both 
the CNS and other sites); and pattern III (general behaviour of 
metastases: 10.6% of patients progressed in lesions that had 
completely disappeared and 76.7% had controlled lesions, 
despite progression). These patterns showed a better survival 
in patients who progressed in limited sites, even if with CNS 
involvement, suggesting the continuation of targeted therapy; 
however, TBP did not impact OS in this study.19

The fourth study selected is an interesting Italian experience 
about combination regimens; Queirolo et al. evaluated the 
association of vemurafenib and fotemustine, after disease 
progression with vemurafenib.20 Despite the small study 
size, the results obtained are encouraging because 19 (61.3%) 
patients achieved disease control (14 patients on stable 
disease, 4 on partial response and finally 1 on complete 
response). 

The fifth article chosen is a Dutch study that deals with the 
continuation timing of TBP. In their work, Scholtens et al. 
analysed 70 patients with BRAF-mutated advanced melanoma 
treated with vemurafenib and in disease progression.21 These 
patients were divided equally into two groups: 35 continued on 
vemurafenib beyond progression whilst the other 35 changed 
therapy. Median PFS was 5.6 months in the TBP group and 4.0 
months in the other group whilst median OS was 12.8 versus 
6.3 months, respectively. The results of this study confirm, in 
line with other issues, that patients who benefit most from TBP 
have a low Eastern Cooperative Oncology Group (ECOG-PS) 
score, a low disease burden and normal LDH levels. However, 
the authors of this work also noted that, in the setting of TBP, if 
treatment with vemurafenib was stopped and then resumed at 
a later time, the survival of patients tended to decrease.21

Locoregional approaches
In oligometastatic patients with BRAF-mutated melanoma, 
locoregional approaches (LRA) should be considered in 
therapeutic management. The most common sites of 
metastases in melanoma patients are skin and lymph nodes, 
lung, brain, liver and bone.22 In this section, we report the 
articles available in the medical literature recommending the 
use of LRA together with targeted TBP.

In patients who progress with secondary lesions on the skin, 
subcutaneous tissues and nearby lymph nodes, an LRA that can 
be used is electrochemotherapy with bleomycin. Dolinsek et 
al. tested the efficacy of electrochemotherapy with bleomycin 
on melanoma cell lines in combination with vemurafenib 

in vitro; their results demonstrated good synergy between 
the targeted therapy and the locoregional approach.23 From 
these preliminary considerations, a series of issues emerged 
in the literature, mostly in the form of case reports, in order 
to define the efficacy of the combined treatments. Valpione 
et al. reported their clinical experience of a patient with 
BRAF-mutated metastatic melanoma treated with dabrafenib 
who had disease progression in soft tissue.24 Their treatment 
strategy involved electrochemotherapy on the secondary lesion 
and continuation of targeted therapy, thus obtaining a good 
quality of life for patients and disease control of over 17 months.

In the other metastatic sites, the most common LRAs are 
radiotherapy and, when possible, surgical resections. Brain 
metastases from melanoma represent a much-debated topic 
for the purpose of the best treatment strategy. Tawbi et al. 
published a study that led to the consideration of several 
elements: brain metastases represent a clinical problem25; in 
well-defined lesions, especially if symptomatic, the radiotherapy 
or stereotactic approach is certainly recommended to provide 
local disease control; and targeted therapy, even when used 
beyond progression, produces a high response rate that lasts a 
short time compared to extracranial disease.

Bong et al. proposed that pulmonary metastasectomy in 
advanced melanoma can be performed in selected patients; in 
patients with a well-defined lesion, surgically accessible and in 
the presence of good respiratory function, lung resection can 
represent an LRA integrated into systemic therapy.26

Discussion
Despite the introduction of targeted therapy and 
immunotherapy, metastatic melanoma remains an 
oncological disease that remains difficult to treat. The poor 
chemosensitivity and the few treatment options available 
require oncologists to make the most of therapies also 
resorting to specific strategies such as TBP and LRAs.27

In our work, we focused on the population with BRAF-mutated 
metastatic melanoma. These patients can benefit from both 
targeted therapy and immunotherapy but, currently, there are 
no comparative studies nor any studies on the best treatment 
sequence; nevertheless, the available evidence clearly suggests 
that targeted therapy produces significant benefits in objective 
response and rapidity of response and, therefore, targeted 
therapy represents the first treatment line in BRAF-mutated 
advanced melanoma. This consideration is reflected in clinical 
practice.28

The steps to be taken when the disease progresses represent 
a major challenge, and our review tries to provide clear help to 
better plan the treatment sequence – the careful selection of 
patients is key.

If the patient should have negative prognostic factors, such 
as a high ECOG-PS score, high LDH levels and a high disease 
burden, it is understandable that the most suitable choice is 
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to change the treatment line or candidate the patient to best 
supportive care.29

However, if the patient, on the contrary, should present a 
favourable feature, such as a low ECOG-PS score, normal  
LDH levels and a low disease burden, then TBP may be a 
treatment option that can produce positive results both on 
disease control rates and on survival outcomes. The clinical 
benefit is also consolidated by the addition of locoregional 
approaches. LRA can be of varied nature, electrochemotherapy, 
radiotherapy or surgery, and their use provides local disease 
control and a better quality of life for patients. 

The main limitations in the writing of this work concern the 
nature of sources – the limited number of studies, retrospective 
or anecdotal; therefore, the conclusions they bring must 
be supported by the subsequent level of evidence, that of 
controlled and randomized clinical trials. 

Conclusion
To overcome the relatively limited duration of efficacy of 
targeted therapy, new strategies are being studied to combine 
targeted therapy and immunotherapy.30 The SECOMBIT study is 
a phase II trial evaluating the sequential use of targeted therapy 
and immunotherapy in three treatment arms that allow both to 
be used in a different order.31 The use of combination therapies 
could become the future in the management of BRAF-mutated 
metastatic melanoma.

Nevertheless, as we have seen, there are rather strong 
biological bases to validate the use of TBP strategies and this 
consideration suggests the need to also deepen on this subject 
in prospective trials. Additionally, even as cancer research 
progresses forward with new applications, TBP and LRA remain 
useful treatment options to offer to selected patients. 
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