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clude protection of telomeres 1 (POT1) and telomerase
reverse transcriptase (TERT), both of which are involved in
protecting telomeres. POT1 and TERT have been found to
be mutated in 9% of non-CDKN2I and CDK4 associated
familial melanoma cases.”

Host factors associated with melanoma risk include
light brown, blond, or red hair; blue eye color; high freckle
density; and skin type.**' Red hair relative to dark hair con-
ferred an increased relative risk of 3.64 (confidence interval
2.56 to 5.37)."° Multiple low-prevalence genetic variants of
the melanocortin-1-receptor gene (which plays a role in
melanin production) are associated with red hair, fair skin,
and increased melanoma risk.?2

Although melanomas most frequently arise de novo and
not from malignant melanocytic or atypical nevi transfor-
mations, increased melanocytic and atypical melanocytic
nevi are both reflective of UV exposure in genetically sus-
ceptible patients, and each are associated with an increased
melanoma risk. A patient’s risk for malignant melanoma
development increases in proportion to the number of
common melanocytic nevi present.'>*? Similarly, a direct
relationship has been reported between increasing atypical
nevi and rising risk for developing melanoma.*?2¢

Although the relationship between sun exposure and
melanoma is more complex than that seen in nonmelanoma
skin cancers such as squamous cell carcinoma, intermittent
sun exposure and history of sunburns are risk factors for de-
veloping melanoma.'® Conflicting reports exist in the litera-
ture regarding a possible higher susceptibility for melanoma
when children are exposed to excessive UV radiation relative
to the risk this exposure confers in adults.”’-* Nurse prac-
titioners (NPs) should inform patients about the dangers
of UV exposure in order to help mitigate melanoma risk.

Tanning beds, which are known to be carcinogenic, represent
a significant modifiable risk factor for melanoma development.
Tanning beds are currently used by about 30 million North
Americans per year, including 2.3 million adolescents.® Individu-
als who have ever used a tanning bed in North America have been
reported to have a 23% increased risk for developing melanoma.”
Although no level of use appears to be safe, the risk of developing
melanoma appears strongest when tanning beds are used over 10
times (in one’s lifetime) or used by those under age 25.%

B Pathogenesis

Dysfunction in melanocytic cellular signaling pathways has
been identified in several essential pathways in melanomas.
The mitogen-activated protein kinase (MAPK) cascade is
an important pathway that regulates cellular proliferation
and growth.*? B-Raf proto-oncogene, serine/threonine ki-
nase (BRAF), KIT proto-oncogene receptor tyrosine kinase
(KIT), neuroblastoma RAS viral (v-ras) oncogene homolog
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(NRAS), and retinoblastoma 1 (Rb1) are downstream targets
in this cellular pathway. The MAPK pathway’s importance on
melanoma’s pathogenesis can be seen in the high frequency
of mutations in its downstream targets. Targeted therapies
were developed from identification and the knowledge of
specific mutations involved in melanoma’s pathogenesis.
Immune surveillance plays an important role in devel-
oping melanoma and its progression. Immunosuppressed
patients (including solid organ transplant recipients and HIV/
AIDS patients—regardless of highly active antiretroviral ther-
apy use) have an increased risk for developing melanoma.**?**

B Clinical presentation

Melanoma’s anatomic site varies by gender. In men, 55%
of tumors are found on the trunk, with 39% on the back,
while 42% of tumors in women are found on the lower
extremities. Melanomas that localize to the head and neck
or upper extremities have equal prevalence in both men and
women.'’ The anatomic site also varies by age, with a larger
proportion of melanomas arising on the head and neck in
older adults compared with other age groups.”

Four major subtypes of early melanoma have been iden-
tified: superficial spreading melanoma (SSM), nodular mela-
noma (NM), lentigo maligna melanoma (LMM), and acral
lentiginous melanoma (ALM). (See Subtypes of melanoma.)
Although the overwhelming majority of melanomas arise as
pigmented lesions, each of the four subtypes can arise with-
out pigment, which is then termed amelanotic melanoma.

SSM is the most common type of melanoma in White pa-
tients and accounts for approximately 60% to 70% of all mela-
nomas. SSM presents in relatively younger patients (median
age: 40 to 49) and has a predilection for intermittently sun-
exposed areas, such as the trunk in men and legs in women.*
SSM begins as an asymptomatic brown to black macule with
irregular borders and color variation, arising either de novo or
from existing nevi. Two growth phases have been described:
one that is slow and radial (horizontal and confined to the epi-
dermis) and the other characterized by faster vertical growth
(associated with the clinical development of a raised area).

NM is the second most common type of melanoma in
White patients, accounting for approximately 15% to 30%
of all melanomas.” Patients with NM tend to be slightly
older (median age: 60 to 69), and these lesions can develop
on any area of the body.*® NM typically develops de novo as
rapidly growing blue to black, but sometimes pink or red,
nodules that may have associated ulceration or hemorrhage.
NM is often diagnosed at a more advanced stage and have a
poorer prognosis because these lesions lack the horizontal
growth phase seen in SSM.

LMM accounts for around 10% of all melanomas. LMM
presents in slightly older patients (median age: 70 to 79) and
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Subtypes of melanoma

The following are examples of the four subtypes of melanoma.

B Nodular melanoma
C Lentigo maligna melanoma

A Superficial spreading melanoma with an irregular border

D Acral lentiginous melanoma with pigment spread to the periungual skin

& Wilkins; 2009:421.

Sources: Nettina SM. Lippincott Manual of Nursing Practice. 10th ed. Philadelphia, PA: Wolters Kluwer Health/Lippincott Williams & Wilkins; 2014:1166.
Goodheart HP. Goodheart’s Photoguide to Common Skin Disorders Diagnosis and Management. 3rd ed. Philadelphia, PA: Wolters Kluwer Health/Lippincott Williams

tend to develop on chronically sun-exposed areas, such as
the head and neck.** LMM develops as a large, pigmented
macule with irregular borders. Around 5% of these super-
ficial lesions eventually progress and become invasive, and
this can be associated with thickening, induration, and even
ulceration.

ALMs are uncommon and arise in older patients (me-
dian age: 60 to 69). By definition, ALM arises on acral sites,
including the palms, soles, or around the nail unit.*® The in-
cidence of ALM is similar across all ethnic groups; therefore,
there is a disproportionate percentage of darkly pigmented
patients with ALM relative to other types of melanoma.
ALM develop as brown to black asymmetric macules with
irregular borders (similar to LMM), and although these
grow slowly, they are often diagnosed at an advanced stage.
Nail matrix melanoma can present with either longitudinal
melanonychia or hyperpigmentation extending on to the
hyponychium, lateral, or proximal nail fold.

B Diagnosis
An early melanoma diagnosis is essential for improving
patient prognosis and survival. More superficial, thinner le-
sions are associated with improved clinical outcomes; there-
fore, early diagnosis with excisional biopsy is imperative. A
full-thickness excisional biopsy is required at the time of
initial biopsy in order to determine a potential melanoma’s
Breslow thickness. Punch and shave biopsies provide insuffi-
cient histologic information and are not recommended. The
clinical diagnosis of melanoma is based on visual appearance
and can be aided significantly by dermoscopy.***
Dermoscopy is a helpful bedside technique that involves
a handheld light magnifier (typically 10-fold magnification)
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to distinguish between benign and malignant pigmented
lesions. Many clinicians may derive significant benefit from
learning dermoscopy through taking a course on this topic,
as the dermoscopy’s clinical utility is operator dependent.
Although multiple algorithms exist for diagnosing melanoma
using dermoscopy, the pattern approach is one of the most
widely used and assesses the following characteristics: gen-
eral appearance, pigmentation pattern, color, pigmentation
network, globules, dots, depigmentation, and the margins.”

Tumor staging is based upon a tumor-node-metastases
system and includes four distinct stages.*” At the tumor level,
three factors are assessed: Breslow depth, mitotic rate, and
presence of ulceration. Nodal evaluation assesses the number
of microscopically or clinically affected lymph nodes and the
presence of in-transit metastases. The metastatic component
evaluates for the presence of distant metastatic lesions and
the serum lactate dehydrogenase level.*!

Unresectable tumors can be evaluated for specific muta-
tions, which, if present, can help determine treatment options.
For example, the recently approved cobas 4800 BRAF V600
mutation test can be used to evaluate if a tumor harbors the
BRAF (V600E) mutation. Patients with unresectable BRAF
V600E positive melanomas have been shown to have signifi-
cantly enhanced overall and progression free survival when
treated with vemurafenib, which is a BRAF kinase inhibitor.*>*

B Treatment

Treatment modalities are based upon the stage at diagnosis.
Surgical excision with adequately conservative margins is
the cornerstone of treatment for localized disease without
lymph node involvement (stages I and II). Lymph node
involvement that is identified clinically or through imaging
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is treated with lymph node dissection. Adjuvant therapy is
an option for high-risk stage II or III patients, the goal of
which is to eliminate subclinical micrometastases.

In the last several years, as the understanding of the
molecular genetics of melanoma has expanded, there has
been great interest in developing targeted treatments, and
there are now numerous adjuvant treatment options. Some
of the recently approved treatments have targeted BRAF
V600E mutations (cobimetinib, trametinib, dabrafenib,
and vemurafenib), some target the programmed cell death
1 receptor (pembrolizumab and nivolumab), while oth-
ers act through immunomodulation (ipilimumab).*-*
Talimogene laherparepvec, which is also a novel adjuvant
treatment modality, is an oncolytic virus and is the first in
its class in treating inoperable tumors.*

Stage IV disease, which is associated with a poor prog-
nosis and a median survival of 9 months, is treated with
surgery, radiation therapy, systemic chemotherapy, or novel
therapies currently under investigation; however, a focus on
palliation and improved quality of life is also appropriate.
Immunomodulating therapy for melanoma is an area of
active research with treatment options that include cytotoxic
T lymphocyte-associated antigen 4 (CTLA-4) blockade and
cancer vaccines. CTLA-4 is a monoclonal antibody that
works by inhibiting the stop-point in T-cell activation and
has shown promising results with improved survival rates—
especially when combined with systemic chemotherapy.®**!

Tumor vaccines attempt to enhance the immune response
to recognize and combat the melanoma. Unfortunately, most
tumor vaccines have shown mostly negative results in clinical
trials; however, newer peptide vaccines are promising options
and are currently under investigation. The understanding of
the pathogenesis of melanoma and the availability of tumor
genotyping has helped make targeted therapies possible,
including a novel, small molecule that selectively inhibits the
mutant BRAF kinase in patients with specific BRAF muta-
tions.”*’! BRAF kinase inhibitors can confer rapid tumor
responses; however, responses are often unsustainable due
to high tumor mutation rates, which lead to drug resistance.

B Tumor surveillance

After treatment of melanoma, patients must undergo regular
surveillance for locoregional recurrence or secondary skin
cancers. There is no consensus regarding optimal follow-up
strategies; however, patients should be seen at least annually
for a full skin exam and clinical assessment of lymph nodes.
Patients who are deemed to be at higher risk may need more
frequent evaluation. The NP plays an important role in fol-
lowing these patients for recurrence; therefore, a thorough
understanding of melanoma is imperative for caring for
these complicated patients.
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B Modifying risk factors

Malignant melanoma is tumor associated with significant
morbidity, mortality, and increasing incidence. Preventing
melanoma through identifying and helping patients modify
potential risk factors is one of the most imperative aspects
of patient care. Because prognosis is closely tied to thinner
tumors at diagnosis, it is of great importance to risk stratify
patients and identify those at increased risk for developing
melanoma. A variety of treatment options are available (de-
pending upon the stage at diagnosis), and ongoing research
seeks to identify improved treatment options for patients
with advanced disease. @
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