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Abstract

Melanoma is the most dreadful form of skin cancer that begins in melanocytes. It is the leading cause of death
from skin disease. It can occur in any part of the body that contains melanocytes. Several internal and external risk
factors of the body may contribute to the development of many cancer melanomas such as unexpected exposure to
UV radiation, weakened immune system, family history etc. Melanoma diagnosed at early stages is typically cured
by surgical excision, but advanced stages are often deadly. Cancer stem cells (CSC) are recently proposed to be
the cancer initiating cells responsible for tumorigenesis and contribute to cancer resistance. In the present review |
have discussed about melanoma incidence, detection with various modes of treatment.
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Abbreviations: MM: Malignant melanoma; QOL: Quality of life;
UV: Ultraviolet; ART: Adaptive radiotherapy; TRT: Targeted internal
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Introduction

Cancer is the condition where cells are marked by their unregulated
proliferation [1]. It is the major cause of death in the world after
cardiovascular diseases [2]. It generally develops when normal cells in a
particular part of the body begin to grow out of control. Tumor consists
of numerous cancer cells, the size and shape of a tumor may not be
an accurate measure as it is an abnormal growth [3]. The increase in
the tumor size also increases the risk of complications and chance of
reoccurrence [4].

There are different types of cancers; all types of cancer cells
continue to grow abnormally. Some types of cancer cells often travel
to other parts of the body through blood circulation or lymph vessels
(metastasis), where they begin to grow.

Human skin regulates heat and water loss from the body [5], while
preventing the access of deadly chemicals or microorganisms. Skin of
healthy individual comprises of three main layers: subcutaneous tissue,
underlying dermis and cellular epidermis [6]. Skin is also affected by
psoriasis [7], Kaposi’s sarcoma [8] linked with inflammation, and
angiogenesis and immunosuppression.

When an injury occurs, the skin repairs itself through the
proliferation and growth of dermal and epidermal cells [9]. But in deep
skin lesions, destruction of the dermal and epidermal layers may take
place thus the regeneration process is slowed down and complications
arise. The first step for production of reconstructed skin involves the
proliferation of dermal (fibroblasts) and epidermal cells (keratinocytes
and melanocytes). Melanomas are usually an irregular pigmented
lesion of varying size, but appearance may be atypical [10]. In case of
metabolism of cancer cells and also for cell proliferation mitochondria
plays a vital role [11].

In the treatment of large skin injuries, a higher number of applicable
fibroblasts and keratinocytes are required [12]. In case of human
keratinocytes media formulations, factors such as insulin, transferrin

and lipid emulsion (containing cholesterol, a-tocopherol acetate, fatty
acids, Tween 80, and Pluronic F-68) should be assessed [13].

Melanoma

Melanoma is the alarming and most aggressive type of skin cancer
which begins in melanocytes. Melanocytes are the cells that make the
dark pigment called melanin which is responsible for the colour of skin.
Melanoma may not be confined only to skin but also spreads to other
pigmented tissues of the body, such as eye, bowel, and the intestines
[14]. If it is confined to the skin, it can often be cured by surgery.
However if it has spread, melanoma is usually incurable because it does
not respond to most treatments. Recently clinicians have been trying
a combination of chemotherapy and immunotherapy in the hope of
improving the outcome [15].

The progression of Cancer depends upon physiological changes
[16]. Metastatic melanoma may cause nonspecific paraneoplastic
symptoms, including loss of appetite, nausea, vomiting and fatigue
[17]. Metastasis of early melanoma is possible, but relatively rare:
less than a fifth of melanomas diagnosed early become metastatic.
Brain metastases are particularly common in patients with metastatic
melanoma [18].

Though the incidence of Melanoma is still increasing, the mortality
rate has remained unchanged. Alteration of Lymph node is the only
most important prognostic factor for stage I/II melanoma patients.
Right now, the standard of care with regard to the staging of these
patients is the surgical sentinel node procedure. Ultrasound is not
customary for the diagnostic work-up of primary melanomas [19].
In light of advanced and promising adjuvant therapies, the need for
ultrasound staging might increase at speed. The advanced stages of
melanoma are inevitably resistant to common therapeutic agents.
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In particular, epigenetic approach [20] might open interesting
perspectives in combination with conventional ones. In my view,
further investigations are needed to be conscious of the toxicity of these
treatments in order to promote the survival of melanoma patients.

The therapeutic options remain confined for advanced MM, and
those directed to the neoplastic cells have not brought major survival
advantage so far. Immunotherapy is another focused choice [21]. By
incorporating active and passive target techniques we can improve the
efficiency of imaging techniques, allowing for earlier diagnosis and
treatment of lethal conditions such as malignant growth [22]. Malignant
tumors such as breast cancer, gastric cancer may be metastatic cause
and basal cell carcinomas, melanoma, and angiosarcoma can be
localized cause [23].

There are various types of Melanoma, which include the following.

o Superficial spreading melanoma: This type of melanoma is
more commonly observed in the locations such as the legs of
women and the backs of men. These are often barely raised and
have a variety of colors.

e Nodular melanoma: This type of melanoma is known to
progress faster and more likely to spread. Approximately
20% of melanomas take their origin as deeper, blue-black to
purplish lumps.

o Lentigo maligna: This type of melanoma tends to occur on
locations like the face, which are exposed to the sun regularly.
They appear like a large, irregularly shaped or colored freckle
and develop gradually. It takes many years to evolve into a fatal
melanoma.

o Acral-lentiginous melanoma: This is the more common type
of melanoma in nonwhites. Often they appear as irregular
enlarging black flat spot (macule) on the palm and sole, rarely
on a mucosal surface, such as the vulva or vagina.

Other occasional forms of melanoma may occur under the nails,
on the palms and soles, in the eye, or at times even in the internal parts
of the body.

Risk Factors of Melanoma

Many human organs can take several years to turn cancerous and
have many causative factors. In industrialized nations cancer is more
common, but there has been a growth in cancer rates in developing
countries also, as these nations adopt the diet and lifestyle habits of
industrialized countries [24].

Several internal and external factors of the body may contribute to
the advancement of many types of cancer. Also hormonal influences
may be responsible for the carcinogenic risk [25]. With reference to the
role of immune system in cancer, psychosocial influences on immune
function provide a mechanism of association between psychosocial
factors (like interpersonal aggression) and prediction of cancer [26].
The actual cause of melanoma is not known but the risk factors that
increase development of the disease are known. Risk factors for
melanoma include:

o Unprotected exposure to UV radiation from natural sunlight
or artificial sources, such as tanning beds/lamps

« Serious blistering sunburns

o Having fair skin and also having naturally red hair
o Family or personal history of melanoma

o Bearing many suspicious moles

o Weakened immune system

Other risk factors for melanoma include age, gender. Gender has
been shown to be an essential and independent forecaster of clinical
outcome and survival in cutaneous melanoma, with premenopausal
females (but not women older than 60 years) experiencing an improved
prognosis [27].

Xeroderma pigmentosum, Giant congenital melanocytic
nevi, Dysplastic nervous syndrome, atypical nevi, many acquired,
melanocytic nevi and immunosuppression are other risk factors. The
absolute treatment is with surgical excision. Adjuvant therapies such
as chemotherapy, immunotherapy, and radiation therapy can be used
in advanced stages [28]. The occurrence of melanoma is increasing
worldwide, with a growing fraction of patients with advanced disease
for which diagnosis remain standing [29]. Therapeutic options are
limited despite advances in immunotherapy and targeted therapy.

Signs and symptoms: Early signs of melanoma are changes to the
shape or color of existing moles. At later stages, the mole may itch,
ulcerate or bleed. Early signs of melanoma include:

o Irregularity of mole

o Blurred or ragged edges

o Alteration in the pigmentation of mole.
o Increase in the size and shape of mole

« Itching or tenderness of mole

Later symptoms include: pain in mole, swelling of lymph node,
weight loss, chronic cough, gray skin, seizures etc.

Preventive Measures

The earlier the melanoma is diagnosed and treated, the better
chance the patient has of surviving. But when left untreated, it spreads to
other organs in the body. The high rate of metastasis is the main reason
melanoma is considered the deadliest skin cancer. As “Prevention Is
Better than Cure” measures should be followed to prevent occurrence
of melanoma. Not all melanomas can be prevented, but can reduce the
risk.

o The best way to reduce the risk of melanoma is to limit exposure
to strong sunlight and other sources of UV light. And also
tanning beds and sunlamps

« Protecting skin with clothing
o Usage of sunscreen

Vitamin D has many health benefits and it may aid to lower the risk
for some cancers. The major source of vitamin D synthesis in humans
is through the skin exposed to solar UV radiation [30]. If possible,
it is better to obtain vitamin D from diet rather than from the sun.
Abnormal or suspicious moles have to be checked and removed. And
routine follow-up is to be carried out [31]. If the moles are altering into
suspicious skin lesions, medical attention should be accomplished in
a right away [32]. Also skin, scalp, feet, nails, and genital area should
surely be examined as melanoma can appear on parts of the body that
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people do not consider checking. Genetic counseling and testing should
be as a measure for reducing the risk of melanoma as gene mutation
increases the risk of melanoma.

Detection of melanoma: Unlike infectious diseases, cancers
arise from our own cells towards which the immune system has been
tolerized. Therefore, effective immune responses against cancer would
be challenging than it is against infectious diseases [33]. Generally
Melanoma [34] diagnosed at early stages is cured by surgical excision
alone [35], But in advanced stages it is often fatal [36]. It is crucial to
detect melanoma at early stages as surgical excision is the only means
of life saving. However, analyzing benign pigmented lesions and early
melanomas can be challenging and hence there is a need for reliable
markers that would boost in the diagnosis [37]. Still it is unexplored
whether screening for early detection of melanoma enhances survival
[38].

Treatment

Current advances in the diagnosis and treatment of cancer have
led to an increase in the survival and hence, there is a greater emphasis
on quality beside quantity of survival [39]. Effective treatment for
advanced melanoma is still lacking. And hence it is better to limit
exposure to ultraviolet radiation which remains the most effective way
to reduce the risk of melanoma [40]. In-vivo testing devices include the
devices or sensors that can be used to detect cancer [41].

Therapies for Treatment: Traditional approaches for the encounter
of cancer include surgery, chemotherapy, and radiation therapy [42]. A
new idea in cancer therapy is to enhance the selectivity of cytotoxic
or cell-killing molecules by directly delivering them to cancer cells
via the targeting of antigens that are unique to or highly expressed on
the surface of cancer cells [43]. Fibroblast-derived cytokines have an
impact on the immune system in tumor tissue [44].

The treatment becomes more complex when melanoma grows
deeper into the skin or spreads. Surgeries may be needed to treat. Other
treatments for melanoma include:

o Lymphadenectomy: This is the surgery which involves the
removal of lymph nodes.

o Immunotherapy: This therapy aids the patient’s immune
system fight the cancer e.g.: interferon injections.

o Chemotherapy: Therapy that kills the cancer cells using
chemicals.

o Radiation therapy: Radiations are used to kill the cancerous
cells in this therapy.

Cancer treatment involving chemotherapy has toxic side effects;
hence drug dosage given to patient should be limited. As a result, all
of the tumor tissue may not be exposed to a lethal dose of the drug.
The use of nanocarriers like liposomes and micelles can enhance the
pharmacological properties of conventional chemotherapeutics [45].
Chemotherapy is associated with higher toxicity and lower quality of
life (QOL) [46]. The secondary metabolites from microbes play a crucial
role in generating chemotherapeutics [47]. It is known that different
microorganisms are the source for various anticancer molecules [48].
A combination of treatment with radiotherapy and chemotherapy, or
surgery can improve the prognosis of patients [49].

Many malignant tumours are hypoxic in tumor regions. This
is clinically important as tumor hypoxia may increase resistance to

radiation therapy and also to some forms of chemotherapy [50]. HIF-
lais involved in inflammatory pathways and angiogenesis and provides
a therapeutic target. It also acts as a clinical biochemical marker for
diagnosis of cancer [51].

An efficient and alternative to the current therapies for disseminated
melanoma treatment is Targeted internal radionuclide therapy
(TRT) [52]. Adaptive radiotherapy (ART) is a feedback method of
treatment that optimizes according to patient-specific information
measured during the course of treatment [53]. Cutaneous metastases
from carcinoma are relatively uncommon in clinical practices when
compared to metastases in various other organs of the body [54]. In
the effective method of treatment for the metastatic melanoma cells
to various other organs, Yttrium-90 microspheres radioembolization
can be used [55]. Several toxicities and complications arise with
radioembolization [56]. Epigenetic cancer therapy is becoming one of
the most widely studied therapeutic agents for a vast array of diseases,
including cancer [57].

The recent targeted biologic therapies will block essential functions
of cancer cells and tumour stroma. A growing number of therapies,
alone or in combination with other therapies (chemotherapy,
hormone therapy, radiotherapy), will be a better adaptation of
treatment to patients and disease characteristics [58]. Photo dynamic
therapy [59] which was first applied in 1970s is another mode of
control and treatment of melanoma cancers .It would be effective in
combination with conventional methods. Tissue-engineered skin or
Bioengineered skin can be used as an alternative to add various other
cell types (keratinocytes, melanocytes, adipocytes, endothelial and
immunological cells, etc.) according to needs [60].

In case of defective expression, DNA repair genes may affect the
status of tumor DNA repair causing resistance to therapy, and affect
the outcome of cancer and survival of patients. DNA repair enzymes
and DNA repair inhibitors [61] are emerging as therapeutics in cancer
diagnosis and development of cancer biomarkers to fight against
cancer.

Anti-cancer drug -resistance could be developed as a strategy for
research based on the evolution of drug resistance in malignant tissues
[62].

Vaccines: Vaccines remain a promising but experimental treatment
for melanoma [63]. Cancer vaccines, activating the immune system
against specific antigens, have demonstrated clinical benefit and an
increasing number are now in development [64]. Vaccines are a novel
means in the treatment of melanoma. They are unique in their potential
ability to induce long-lasting immune responses that can selectively
attack and kill tumor cells. At present a variety of vaccines are being
tested in clinical trials. Melanoma vaccines have minimal toxicity
and appear to be much safer than traditional therapy with interferon
that causes serious toxicity in up to two thirds of patients. Vaccines
can induce antibody and/or cellular immune responses. Early trials of
BCG vaccine-based immunotherapy for melanoma consistently show
a trend toward improved clinical results in patients treated with BCG
compared with observation alone [65].

TLR (Toll-like receptors) are exploring to be used in combination
with cancer vaccines and hold significant promise for enhancing
the efficacy of immunotherapeutics for promoting tumor-specific
immunity [66].

Immunoglobulins with undefined specificity [67] are required
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for the development and viability of cancer cells from various tissue
origins in human. Therefore, target-specific anti-cancer drugs can be
developed, if we can identify unique biomarkers that can differentiate
cancer cell-expressed immunoglobulins from those originated from
normal B cells.

Palliative care: This care does not treat the cancer but can relieve
symptoms and improve a patient’s quality of life. When melanoma
spreads, palliative care can aid in controlling the pain and other
symptoms.

Drugs: Melanoma is a kind of cancer which represents about
1% of all tumors and is responsible for 75% of skin cancer deaths.
Dacarbazine is currently the only approved chemotherapy drug for the
standard treatment of metastatic melanoma stage IV, but its therapeutic
response is not satisfactory and only 15-20% of patients with favorable
prognosis have increased survival rate [68].

o Melanoma can become a model in cancer therapy. At present
there are two drugs namely ipilimumab and vemurafinib with
different characteristics and effectiveness. Vemurafinib acts
immediately, with a median latency of 6-7 months before
developing resistance, ipilimumab with a slower (months) but
more lasting (years) action [69].

o For the future success of melanoma therapeutics, the use
of combination treatments in which different regulatory
pathways or the immunological response are targeted seems to
be a promising tool [70].

o Clinical trials and preclinical testing are the basis for the
standard approach to evaluate novel compounds for cancer
treatment after drug synthesis or discovery [71].

« A new technology of novel double lumen catheter for drug
delivery in skin is on its trails for its applications in humans
[72]. It aids in preventing infections.

Natural sources i.e. honey can be used against cancer and invasive
infections. Many anticancer compounds obtained from Ziziphus sp.
such as betulinic acid are selective inhibitor drugs for the growth of
human melanoma [73] cell lines by causing apoptosis.

Cancer stem cells (CSC) are the cancer initiating cells responsible
for tumorigenesis and contribute to cancer resistance. Tumor stem cells
may display ATP binding cassette (ABC) transporters which have been
reported as TSC markers in melanoma & osteosarcoma. For instance
ABCBS5 hasbeen reported as a marker for a subset of CD133+ melanoma
stem cells [74]. Cancer stem cells can arise from mesenchymal stem
cells (MSCs) recruited to the tumor microenvironment [75]. MSCs
[76] take their origin from fetus mesoderm layer and in the adult reside
in different tissues like bone marrow stem cells (BMSCs), dermal
stem cells etc. Human MSCs in the absence of ascorbic acid produce
minimal amounts of collagen, which in turn aids in the inhibition of
proliferation [77]. Tissue-specific stem cells could be the source of the
original tumor. The existence of cancer stem cells is mostly accepted
by the scientific community [78]. The identification of cancer stem cell
with specific maintenance marker and its role in the differentiation
would provide critical information for advancing towards the long-
term goal of developing novel therapeutic strategies and will reduce the
incidence of tumor recurrence for cancer patients [79]. Haematopoietic
stem cells were widely used in transplantation experiments, especially
in the treating leukemia and other cancers [80].

Melanoma cell line was cultivated in soft agar to check-out the
effect of sugarcane cystatin in the anchorage-independent growth.
Sugarcane cystatin CaneCPI-4 inhibits melanoma development in
vivo by angiogenesis disruption and prevention of melanoma invasion,
migration and anchorage-independent growth. CaneCPI-4 efficiently
inhibited melanoma cell invasion in vitro using a Transwell invasion
assay [81]. The current dogma in the field of cancer is that cell lines
contain at least two subpopulations of cells: cancer stem cells and non-
cancer stem cells [82]. Response rate, relapse free survival, disease
stabilization rate overall survival, progression free survival in different
phases are considered to be the principal primary endpoints used in
advanced melanoma [83].

Proteomics has been employed recently to identify new disease
related biomarkers for cancer diagnosis and development of targeted
treatment [84]. Research studies are going for the employment of novel
biomarkers in the diagnosis of cancers [85].

The ultimate goal of cancer therapy is to develop therapy with
higher specificity for target tissues or cells. Certainly in the case of
conventional chemotherapy agents such as doxorubicin, cisplatin etc.,
systemic administration results in cytotoxic effects not only into tumor
cells, but also in healthy tissues.

Emergence of Nanomedicine

Nanomedicine has arrived into the cancer diagnostics and
therapeutics [86]. Nanotechnologies cite a great opportunity to develop
new products against cancer [87]. Nanotechnology definitely promises
to serve as drug delivery carriers for the more challenging traditional
drugs used for the treatment and management of chronic diseases such
as cancer [88]. Nanoparticles or nanoporous particles functionalized
with organic groups can be used as biomarkers, tracer, and drug
delivery systems with much functionality for the treatment of cancer
[89].

Using targeted nanoparticles to deliver chemotherapeutic
agents in cancer therapy offers many advantages to improve drug
or gene delivery thus to overcome many problems associated with
conventional chemotherapy [90]. Liposomal nanoparticle therapeutics
containing cytotoxic factors may provide the base for potentially more
effective and less toxic anti-cancer treatment strategies due to their
improved pharmacokinetics, reduced systemic toxicity, and increased
intratumoral or intracellular delivery [91]. From the past few years
there has been a growing attentiveness by various scientists to employ
dendrimers for targeted delivery in cancer therapeutics [92].

Conclusion

In the present article I have discussed risk factors and various
therapies for the treatment of melanoma. The use of combination
treatments in which different regulatory pathways or theimmunological
response are targeted seems to be a promising tool for the future
success of melanoma therapeutics. The Ultimate goal of cancer
therapy is to develop therapy with higher specificity for target tissues
or cells. Vaccines are a novel approach in the treatment of melanoma.
Also Nanotechnology and Nanomedicine is a promising tool for the
treatment and management of chronic diseases such as cancer. The
identification of cancer stem cells with specific marker would provide
critical information for advancing towards the long-term goal of
developing novel therapeutics and will reduce the incidence of tumor
recurrence for cancer patients. Several researches are on set and soon
we will find the advanced and best mode of treatment.
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