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Abstract: The treatment of melanoma has ad-
vanced significantly, transforming a scenario
of low expectations into a model of success in
precision oncology. The aim of this study is to
develop a study on advances in the treatment
of melanoma, identifying therapeutic innova-
tions and clinical results in the fight against
skin cancer. The methodological approach
adopted in the study was a literature review,
using databases of scientific articles that con-
tributed to the theoretical basis of the work.
The results indicate that immunotherapy ,
particularly with immune checkpoint inhibi-
tors such as anti-CTLA-4 and anti-PD-1/PD-
L1, has profoundly changed the prognosis of
patients with metastatic melanoma, promo-
ting long-lasting response rates and signifi-
cantly extending overall survival in many ca-
ses. Similarly, target therapy, especially BRAF
and MEK inhibitors, has proved effective in
patients with specific mutations, offering a
personalized and more precise approach to
dealing with the disease. The conclusion is
that therapeutic advances in the treatment of
melanoma have had a positive and transfor-
mative impact, not only in clinical terms, but
also in terms of patients’ quality of life. Howe-
ver, the fight against skin cancer remains a
constantly evolving field, requiring the conti-
nued commitment of the scientific communi-
ty, health professionals and public policies.
Keywords: Melanoma. Skin cancer. Immuno-
therapy.

INTRODUCTION

Cutaneous melanoma represents approxi-
mately 5% of skin cancers, but is responsible
for more than 80% of deaths related to the di-
sease. Traditionally treated with surgery and
chemotherapy, the results were limited, espe-
cially in metastatic cases. A deeper unders-
tanding of tumor biology and the immune
system has paved the way for more effective
approaches (Bernardi et al., 2024).

International Journal of Health Science ISSN 2764-0159

The discovery of specific mutations, such as
the BRAF V600E mutation, present in around
40 to 60% of melanomas, has led to the deve-
lopment of selective inhibitors such as vemu-
rafenib and dabrafenib. In combination with
MEK inhibitors (e.g. trametinib), a significant
increase in response rate and progression-free
survival has been observed. However, acqui-
red resistance is still a challenge, which has
stimulated research into therapeutic combi-
nations and new molecules (Corrales et al.,
2022).

Immunotherapy has revolutionized the
treatment of advanced melanoma. Antibodies
that block immune checkpoints, such as anti-
-CTLA-4 (ipilimumab) and anti-PD-1 (nivo-
lumab, pembrolizumab), promote long-lasting
responses in a significant proportion of pa-
tients. Clinical studies show a consistent incre-
ase in overall survival, with objective response
rates of between 30% and 50% in monothera-
py and over 60% in combination. Despite this,
immune-mediated adverse events require spe-
cialized management (Alves et al., 2024).

Combining target therapies with immuno-
therapy has been investigated as a way of over-
coming resistance and boosting responses.
Ongoing clinical trials are evaluating the ef-
ficacy of triple or sequential regimens. In ad-
dition, the genomic and immunological cha-
racterization of tumours has made it possible
to personalize treatment, optimizing patient
selection and therapeutic response (Bernardi
et al., 2024).

Therapeutic advances have translated into
a significant improvement in clinical outco-
mes. Studies show that median overall sur-
vival in metastatic melanoma, which used to
be less than one year, now exceeds 36 months
in certain subgroups. Patients’ quality of life
has also improved, especially with the use of
immunotherapies, due to the sustained res-
ponse and lower long-term toxicity (Angrish
etal., 2021).
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Despite advances, major challenges remain:
resistance to treatment, still limited predictive
biomarkers and unequal access to therapies.
New lines of research include therapeutic vac-
cines, cell therapy (such as tumor-infiltrating
lymphocytes - TILs) and the use of messenger
RNA. The integration of molecular data, arti-
ficial intelligence and precision medicine is li-
kely to further refine melanoma management
(Zuqui et al., 2023).

The treatment of melanoma has advanced
significantly, transforming a scenario of low
expectations into a model of success in pre-
cision oncology. Continued efforts in trans-
lational research, equitable access to innova-
tions and combined strategies will be crucial
to consolidate these advances and extend the
benefits to patients (Dika et al., 2020).

The aim of this work is therefore to develop
a study on advances in the treatment of me-
lanoma, identifying therapeutic innovations
and clinical results in the fight against skin
cancer.

MATERIAL AND METHODS

This study is a narrative literature review
with the aim of identifying, analyzing and
summarizing the main therapeutic advances
in the treatment of cutaneous melanoma, with
an emphasis on recent innovations, clinical ef-
ficacy and the impact on survival and quality
of life of patients.

The search for scientific articles was carried
out in the PubMed, Scopus, Web of Science,
SciELO and LILACS databases, covering pu-
blications between 2019 and 2024. The choi-
ce of time interval aimed to cover the main
developments in the field, especially after the
introduction of immunotherapies and target
therapies.

The following descriptors and keyword
combinations were used, with Boolean opera-
tors: “melanoma” AND “treatment”; “targeted

’). «e

therapy” AND “melanoma”; “immunotherapy”
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AND “clinical outcomes™; “skin cancer” AND
“therapeutic advances”; ‘checkpoint inhibi-
tors” AND “survival” AND “melanoma” AND
“therapeutic resistance”. The descriptors were
applied in English, Portuguese and Spanish,
where possible, and were based on the Me-
dical Subject Headings (MeSH) and Health
Sciences Descriptors (DeCS).

Articles were included that presented cli-
nical results on the use of immunotherapy or
targeted therapies in the treatment of melano-
ma; clinical studies, systematic reviews, nar-
rative reviews and meta-analyses and publica-
tions between January 2019 and March 2024.

Duplicate articles were excluded, as were
studies dealing exclusively with ocular or mu-
cosal melanoma and pre-clinical studies (in
vitro or in animal models), unless they were
directly related to mechanisms of therapeutic
action;

The selection of articles was carried out in
three stages: reading the titles and abstracts
for initial screening; full reading of the selec-
ted articles to assess their suitability for the in-
clusion criteria; and extraction and systemati-
zation of the relevant data, including: type of
treatment, mechanism of action, study design,
population evaluated, response rates, overall
survival and adverse effects.

Therefore, the analysis was carried out
qualitatively, with an emphasis on comparing
the different treatments and their clinical ou-
tcomes.

RESULTS AND DISCUSSION

In recent decades, significant progress has
been made in melanoma therapies. Although
the incidence of the disease has shown con-
tinuous growth, the mortality rate associated
with advanced-stage melanoma has fallen sig-
nificantly in the last decade, driven by recent
therapeutic innovations (Ahmed et al., 2020).
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Genetic factors related to the development
of melanoma include mutations in genes such
as BRAE, NF1 and NRAS. Traditionally, tre-
atment involved surgery, radiotherapy and
systemic chemotherapy. However, the intro-
duction of target therapy and immunothera-
py has substantially changed the therapeutic
landscape of the disease (Henley et al., 2020).

The management of advanced melano-
ma, in particular, requires the joint action
of different medical specialties and the use
of combined therapies. Strategies that com-
bine different therapeutic modalities, such
as immunotherapy and targeted treatments,
have demonstrated synergistic effects and bet-
ter clinical outcomes in certain patient profi-
les (Sabag et al., 2020).

Currently, several clinical trials are inves-
tigating innovative pharmacological agents,
with a special focus on immunotherapy and
targeted therapies. In this context, pre-clini-
cal studies play an essential role, as they allow
the identification of new molecular targets
with therapeutic potential. Among the most
promising targets are CD126, CSPG4, CD70
in combination with B7-H3, and the avf3 in-
tegrin (Ernst Giubellino, 2022).

In addition, emerging therapies have been
consolidated as innovative therapeutic appro-
aches, such as the use of oncolytic viruses and
interventions aimed at intensifying immu-
notherapy efficacy. However, it remains a
challenge to accurately assess and predict the
efficacy of each therapeutic approach in indi-
vidual patients (Carlino; Larkin, 2021).

Although immunotherapy represents a
transformative milestone in the fight against
melanoma, especially in patients who did not
respond to previous therapies, its effectiveness
still varies substantially between individuals.
It is estimated that around half of melanoma
patients achieve prolonged survival with this
type of treatment (Steininger et al., 2021). For
this reason, current research efforts are focu-
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sed on identifying biomarkers that are predic-
tive of immunotherapy response and strate-
gies to increase its effectiveness in refractory
cases (Steininger et al., 2021).

Even so, there are still significant challen-
ges associated with conventional therapies.
Due to its aggressive and adaptable nature,
melanoma can develop resistance to current
treatments, favoring recurrence and tumor
progression (Lazaroft; Bolotin, 2023).

Furthermore, interventions such as che-
motherapy have high toxicity, since they also
affect healthy cells, resulting in adverse ef-
fects such as nausea, hair loss, fatigue, among
others (Sood et al., 2021). In this sense, the se-
arch for therapies that preserve efficacy while
minimizing side effects continues to be a prio-
rity in improving melanoma treatment.

Conventional treatments have shown li-
mited efficacy in cases of advanced melano-
ma and are often associated with unfavorable
prognoses. This scenario highlights the urgent
need for more effective therapeutic approa-
ches, capable of increasing survival rates and
providing patients with a better quality of life
(Massand; Neves, 2021).

The treatment of advanced melanoma ge-
nerally requires interdisciplinary action, with
the application of combined therapies or the
incorporation of new therapeutic agents in
order to achieve more satisfactory clinical
responses. The integration of different thera-
peutic strategies, such as immunotherapy and
target therapies, has shown synergistic effects
and superior results in certain patient profiles
(Sabag et al., 2020).

Currently, several clinical trials have been
dedicated to investigating combined thera-
peutic regimens, with the aim of identifying
the most effective strategies for different
subgroups of patients affected by melanoma
(Dal’ava et al., 2022).
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The therapeutic field of melanoma has un-
dergone a remarkable transformation, driven
by the introduction of immunotherapies and
targeted therapies, which have reshaped the
clinical approach to the disease. Although tra-
ditional interventions such as surgery, radio-
therapy and chemotherapy are still used, their
limitations in the management of advanced
cases reinforce the need for ongoing resear-
ch into innovative and integrated approaches
(Silva et al., 2023).

In this context, there is a pressing need to
develop new pharmacological agents that act
on specific molecular pathways related to the
growth and progression of melanoma (Barros
et al., 2024).

Targeted therapies have emerged as a pro-
mising alternative by exploiting the genetic
and molecular singularities of melanoma tu-
mors. As research advances and clinical trials
are carried out, a more effective and persona-
lized therapeutic future is in sight, with the
potential to increase survival and quality of
life for patients affected by the disease (Teixi-
do et al., 2021).

CONCLUSION

Throughout this work, it has become clear
that advances in the treatment of melanoma
represent a significant milestone in modern
oncology, especially with regard to the evolu-
tion of therapeutic strategies and the impro-
vement of clinical outcomes for patients affec-
ted by this aggressive form of skin cancer. The
current panorama is the direct result of inten-
se efforts in translational research, pharmaco-
logical development and integration between
different therapeutic modalities.

Immunotherapy, particularly with immu-
ne checkpoint inhibitors such as anti-CTLA-4
and anti-PD-1/PD-L1, has profoundly chan-
ged the prognosis of patients with metastatic
melanoma, promoting long-lasting response
rates and significantly extending overall sur-
vival in many cases. Similarly, targeted the-
rapy, especially BRAF and MEK inhibitors,
has proved effective in patients with specific
mutations, offering a personalized and more
precise approach to dealing with the disease.

Although these innovations have represen-
ted great achievements, tumor heterogeneity,
acquired resistance mechanisms and asso-
ciated adverse effects continue to challenge
clinical practice, requiring constant review
and refinement of therapeutic strategies. In
this context, precision medicine, studies with
combined therapies and the development of
predictive biomarkers are emerging as promi-
sing ways to maximize the benefits of treat-
ment and reduce its limitations.

In addition, the incorporation of new diag-
nostic technologies, the strengthening of early
screening policies and population awareness
of melanoma risk factors are fundamental
pillars for reducing mortality and ensuring
greater therapeutic efficacy. The future points
to an increasingly integrated, interdisciplinary
and patient-centred approach, in which scien-
ce, innovation and humanization go hand in
hand.

In conclusion, therapeutic advances in the
treatment of melanoma have had a positive
and transformative impact, not only in clini-
cal terms, but also in terms of the quality of
life of patients. However, the fight against skin
cancer remains a constantly evolving field,
requiring the continued commitment of the
scientific community, health professionals
and public policies so that progress is conso-
lidated and reaches all individuals affected by
this disease in an equitable manner.
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