Melanoma

Consensus in Diagnosis and Management
from Taiwanese Experts
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Melanoma is a cancer that develops from melanocytes and is a serious malignant
tumor of skin cancer. Early diagnosis and treatment can improve the cure rate.

Medical care is now a cross-disciplinary teamwork. This time, experts from the
Taiwan Society for Immunotherapy of Cancer, Taiwanese Dermatological Association,
Taiwan Society of Pathology, Taiwanese Oncology Society, and Society of Nuclear
Medicine, Taiwan worked together to define the diagnosis and treatment consensus of
melanoma.

The consensus covers: disease introduction, epidemiological data of melanoma in
Taiwan, biopsy and pathology ( include Mohs micrographic surgery and sentinel lymph
node biopsy), molecular testing (BRAF V600 mutation), Baseline workup and follow-up,
imaging, systemic treatment (Target therapy and Immuno-Oncology) and mucosal
melanoma and uveal melanoma.

This consensus handbook has beautiful pictures, concise and easy-to-understand
content, providing clinicians and patients with a better understanding of this disease.
Looking forward to allowing melanoma patients to receive the best treatment and
improve patient survival.

]

President, Taiwanese Dermatological Association
Sheau-Chiou Chao
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Introduction to melanoma

[ ]
What is melanoma?

Melanoma is a skin cancer developed from pigment cells called melanocytes in
the outermost layer of the skin (epidermis). It is a serious disease because the rate of
metastasis is often high'.
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Photo (left panel) credit: National Comprehensive Cancer Network® Guidelines for Patients.
Melanoma. https://www.nccn.org/patients/guidelines/content/PDF/melanoma-patient.pdf.
Accessed 5Aug2022.

Photo (right panel) credit: Dr. Yi-Hua Liao

Melanoma, skin cancer’

Guumm
What are the risk factors for melanoma?

» Environmental factors include exposure to ultraviolet light from tanning beds or sun
exposure'?.

* Genetic predispositions include presence of germline mutations or polymorphisms
predisposing to melanoma and family history?.

* Male sex?.
* Age >60 years old?
* Mechanical stress may be related to acral lentiginous melanoma3#.

Guumm
What are the signs and symptoms of melanoma?

Melanoma can be found anywhere on the body, including areas with the most
sun exposure and areas with little to no sun exposure. People should be attentive of
changes in existing moles, new spots on the skin, or any spot that looks different
from all the other spots on the skin'.

®
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How to stage melanoma?

Melanoma is staged according to the American Joint Committee on Cancer
(AJCC) TNM staging system. T stands for the primary tumor depth; N stands for the
number of tumor-involved lymph nodes (LNs); and M stands for the distant

metastasis®. The following image depicts the different stages of melanoma’.
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Photo credit: National Comprehensive Cancer Network® Guidelines for Patients. Melanoma.
https://www.nccn.org/patients/guidelines/content/PDF/melanoma-patient.pdf. Accessed
5Aug2022.
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Stages of melanoma'’
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NS Epidemiology of melanoma and
introduction of Taiwan consensus
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Melanoma is a rare disease in Taiwan with incidence rates of 0.82 per 100,000 in
males and 0.68 per 100,000 in females in 2019. The number of patients who were
diagnosed with melanoma accounted for 0.24% of all patients with malignant tumors,
and the number of patients who died from melanoma accounted for 0.30% of all deaths
due to malignant tumors in the same year'.

Cutaneous melanomas are categorized by the World Health Organization (WHO)
into the following four subtypes: acral lentiginous melanomas (ALMs), superficial
spreading melanomas (SSMs), lentigo maligna melanomas (LMMs), and nodular
melanomas (NMs). The most common subtype of melanoma in Taiwan is ALM, while
NMs, SSMs, and LMMs are less common?.
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Distribution of melanoma subtypes in Taiwan?

In order to enhance diagnosis and treatment of melanoma in Taiwan, experts from
the Taiwan Society for Immunotherapy of Cancer, the Taiwanese Dermatological
Association, the Society of Nuclear Medicine, the Taiwan Society of Pathology, and the
Taiwan Oncology Society developed a consensus based on clinical guidelines from the
National Comprehensive Cancer Network (NCCN)® and the European Society for
Medical Oncology (ESMO).* The booklet will introduce the contents of said consensus
to help healthcare professionals understand more about melanoma and provide the
best care for melanoma patients in Taiwan.
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Biopsy and pathology

Guumm
Recommendations for biopsies

Patients presenting with a suspicious pigmented lesion are recommended to
undergo an excisional biopsy (elliptical, punch, or saucerization), preferably with 1- to
3-mm negative margins'. Preoperative biopsies provide basic pathological information
which serve as a reference to determine the scope and depth of operations. For
incisional biopsies, it is recommended to obtain the most elevated and/or darkest
lesion areas.

Nail matrix biopsy is recommended in patients presenting with melanonychia.
Depending on clinical conditions, a number of different techniques can be used
including a 3-4 mm punch biopsy, tangential (shave) biopsy, transverse elliptical biopsy,
or lateral longitudinal biopsy for lateral part longitudinal melanonychia. The biopsy is
better taken from the distal matrix to minimize nail plate deformity.

( )

Photo credit: Dr. Yi-Hua Liao

Lateral longitudinal biopsy in a patient with melanonychia




Scouting biopsies can be conducted for large and/or poorly defined melanoma in
situ (MIS). It is recommended to conduct dermoscopy for real safety margins to
identify haphazard pigmentation distributed in disorderly parallel ridge pattern as
commonly seen in ALMs.

[ ]
Recommendations for Mohs micrographic surgery

Mohs micrographic surgery (MMS) is a tissue-sparing method of skin cancer
removal which offers precise microscopic control of the entire tumor margin while
maximizing conservation of healthy tissues?. At present, MMS is not part of routine
practice in Taiwan due to limited manpower and equipment. MMS is not recommended
for primary treatment of invasive cutaneous melanoma. Potential candidates for MMS
are patients with MIS or minimally invasive melanomas in anatomically constrained
areas, such as lentigo maligna (LM) on the face, or large and/or poorly defined MIS on
the acral areas (ALM), as substantial subclinical spread may not be identifiable through
standard histologic processing following wide excision in these patients®®. Slow Mohs
surgery can be performed through staged excision with permanent sections.
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Photo credit: National Cancer Institute. Definition of Mohs micrographic surgery.
hittps://www.cancer.gov/publications/dictionaries/cancer-terms/def/mohs-micrographic-surgery.
Accessed 5Aug2022.

Mohs micrographic surgery®
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Recommendations for sentinel lymph node biopsy

Sentinel lymph node biopsy (SLNB) is a surgical procedure developed to
accurately stage patients with cutaneous melanoma through pathologic assessment
of regional nodal basins and to provide prognostic information for patients with clinical
stage I/l melanoma’'. SLNB should be recommended in patients with clinical stage IB,
T1b melanoma (depth <0.8 mm with ulceration or depth 0.8—1 mm with or without
ulceration), or T1a melanoma (depth <0.8 mm without ulceration) with adverse
features (e.g. mitotic index >2/mm?, particularly in young patients or patients with
lymphovascular invasion)’.
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Photo credit: National Cancer Institute.
https://www.cancer.gov/news-events/cancer-currents-blog/2017/lymph-node-surgery-mela
noma. Accessed 5Aug2022.

A SLNB of the skin’

Clinical studies in Taiwan found SLNB to be beneficial for subsequent diagnosis
and treatment in melanoma patients. SLNB was also associated with a lower 5-year
distant metastasis rate in ALM patients®®. Therefore, it is recommended that
specimens be collected according to NCCN guidelines, then fixed in formaldehyde, and
embedded in paraffin (instead of intraoperative frozen preparations) for better
accuracy. Ancillary tests including morphology and/or immunohistochemistry (IHC)
stains can also be utilized to ensure a comprehensive result.

It is recommended that SLNB be guided with radiolabeled tracers. All LNs with
>10% of the highest sentinel LNs counts detected by gamma probe should be removed.
Additional intra-operative interstitial injections of blue dyes or fluorescent dyes may be
required if sentinel LNs cannot be detected by radiolabeled tracer, though dyes should
be used cautiously due to the potential risks of anaphylactic shock.

Patient age, functional status, and life expectancy should be taken into account
when considering SLNB.

®



For patients with a positive SLNB result, complete lymph node dissections (CLND)

may be performed if expertise and equipment are available. Otherwise, patients should
be followed up and ultrasounds should be performed by clinicians with relevant
expertise.
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Molecular testing

[ ]

Molecular testing detects gene expressions to help differentiate benign and
malignant neoplasms, distinguish melanomas at low- versus high-risk for metastasis,
or identify specific gene mutations such as BRAF or KIT that may impact potential
future treatment options’.

BRAF mutations are present in 41-56% of malignant melanomas and BRAF
inhibitors can be used to treat unresectable or metastatic melanoma. VE1 IHC only has
good sensitivity and excellent specificity for detection of BRAF V600E mutations;
therefore, a sequencing or polymerase chain reaction (PCR) test is still needed for
other BRAF V600 mutations®. Regional and district hospitals that do not have
molecular pathology laboratories currently use the IHC test. A Taiwanese study found
KIT mutation or amplification in 24.4% of ALM patients®. Therefore, molecular testing
for KIT can be considered in metastatic melanoma from ALM.

Experts in Taiwan agree with ESMO on the timing of molecular testing for BRAF
mutation. Molecular testing for actionable BRAF mutations is mandatory in patients
with resectable or unresectable stage Ill or stage IV and is also highly recommended in
high-risk resected disease stage IIC*.
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Baseline workup and follow-up

[ ]

After the diagnosis of cutaneous melanoma has been confirmed, detailed
medical and family history should be obtained. A complete dermatologic examination
is recommended for all patients with newly diagnosed melanoma. Baseline laboratory
tests and imaging shall be established for future references, for detection of occult
disease, or for potential inclusion into clinical trials'. In consideration of Taiwan-specific
needs and reimbursement policies, the experts recommended the following baseline
workups and follow-up frequencies:

4 N

Recommendations

® Check skin and LN and educate patients on self-examination.

B li * Computed tomography (CT) with contrast of the head,
aseline X . .
neck/chest/abdomen/pelvic areas, or extremities according to melanoma
location, regardless of staging.

¢ Check skin and LN annually.

Stage 0 in situ * Imaging screens should be performed for clinical symptoms or if
clinically indicated.

* Check skin and LN every 6 months for 5 years, then annually for 5 years
or more if clinically indicated.

* Routine imaging screens should be performed every 6-12 months for 5
years, then annually thereafter.

Stage IA-IIA

* Check skin and LN every 3 months for 2 years, then every 6 months for
3-5 years, then every 6-12 months for 6-10 years or more if clinically
indicated.

* A routine imaging screen should be performed every 3-12 months for 5
years.

* Periodic magnetic resonance imaging (MRI) with contrast of the brain
Stage IIB-IV should be performed for up to 3 years for patients with stage IIIC or
previous brain metastasis, or patients with symptoms or physical findings
suggestive of central nervous system involvement.

* Positron emission tomography (PET)/CT scans can further characterize
lesions found to be indeterminate on CT scans.

* Serum lactate dehydrogenase (LDH) should be obtained following
diagnosis of stage IV disease.
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Imaging

[ ]

The "®F-fluorodeoxyglucose (®F-FDG) PET scan combining anatomic imaging
information from CT' is the preferred modality to define the total body burden of
metastases, and can provide additional information on specific metastasis sites such
as the lung, mediastinum, and abdomen?”. This section will address the appropriate
indications for application of '®F-FDG PET in patients with melanoma.
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Photo credit: Lameka K, Farwell MD, Ichise M. Positron Emission Tomography. Handb Clin
Neurol. 2016;135:209-227.

Typical multimodality PET/CT imaging system combines a state-of-the-art PET

scanner, for molecular imaging, with a multiple-detector-row CT scanner,
for anatomic imaging’
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Recommendations for initial staging

Overall, "®F-FDG PET/CT does not provide significant additional information in the
staging of AJCC Stage | or Il melanoma and is inferior to lymphoscintigraphy (LS) and
sentinel node (SN) biopsy for diagnosis of regional lymph node involvement®®,

FDG PET metastatic detection sensitivity varies in different parts of the body due to
the normal biodistribution of '®F-FDG. "®F-FDG PET scans may lead to altered disease
staging in 12-34% of patients and lead to changes in management in 8-74% of
patients. The different degrees of change depend on investigations already performed
prior to "F-FDG PET/CT, and such changes may include alteration or abandonment of
planned surgeries and modifications of systemic therapies® 8",

The best diagnostic protocol for evaluation of most patients with suspected
metastatic disease is a combination of imaging procedures such as whole-body
8F-FDG PET, high-resolution CT of the chest, and MRI of the brain®®,

[ ]
Monitoring treatment effects from BRAF(/MEK)-
targeted therapy using '®*F-FDG PET/CT

Although "®F-FDG PET/CT can detect early metabolic responses to BRAF and MEK
inhibitors, this is not predictive of subsequent RECIST (Response Evaluation Criteria in
Solid Tumors) responses on contrast-enhanced CT. Future prospective studies in
patients treated with standard BRAF (/MEK) inhibitors are required to determine whether
"8F-FDG PET can detect resistance to BRAF (/MEK) at an earlier time point than CT-based
RECIST progression or clinical symptoms’.

[ ]
Monitoring treatment effects from immunotherapy
using "®F-FDG PET/CT

Interim "8F-FDG PET/CT scans obtained 3-4 weeks or 2 cycles (8-12 weeks) after
treatment initiation have been studied to determine responses to immunotherapy’®'°.
However, these studies were based on small populations, usually did not contain other
prognostic information such as LDH, or did not adhere to standard scan timing. Thus,
the prognostic value of interim "®F-FDG PET/CT scans remains uncertain.

On the other hand, the “pseudoprogression” phenomenon caused by an influx of
immune cells was observed in some studies'®”. Histological confirmation of
metabolically active lesions to elucidate the phenomenon of pseudoprogression and
incorporation of clinical information such as symptoms and biomarkers of progression
is recommended.

[ ]
Detection of immune-related adverse events of

systemic treatment on'®F-FDG PET/CT

FDG PET/CT may be able to detect immune-related adverse events (irAEs) such
as colitis, hepatitis, and hypophysitis in patients on immunotherapy?.
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There have been some reports of cases where 18F-FDG PET/CT scans performed
for treatment monitoring revealed irAEs such as hypophysitis, gastrointestinal
inflammation, and inflammatory reactions of soft tissues such as myositis or fasciitis
and sarcoid-like lymphadenopathy before clinical symptoms became apparent?'?2,

Generally, clinical information and/or biopsies of newly detected lesions are still
needed to differentiate between adverse events and melanoma progression. The
current level of evidence does not justify the use of '®F-FDG PET/CT for mere detection
or monitoring of adverse events.
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Systemic treatment

[ ]
The section is focused on adjuvant treatment for resectable melanoma and
systemic treatment for unresectable/metastatic melanoma, as neoadjuvant treatment
is not the standard of care and most studies are still ongoing.

Current medications used for treating melanoma’
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CTLA, cytotoxic lymphocyte antigen; ERK, extracellular signal-regulated kinases; MAPK, mitogen-activated

protein kinase; PD, programmed death; RTK, receptor-tyrosine-kinase
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Recommendations regarding timing and
choices of systemic treatments

Although high-risk stage Il melanoma (I1B/C) patients experience a similar-to-higher
recurrence rate compared with stage Ill melanoma patients, adjuvant treatment is not
recommended in patients with high-risk stage Il due to lack of sound evidence. Despite
KEYNOTE-716 demonstrating that pembrolizumab resulted in better disease-free
survival for patients with high-risk stage Il melanoma? the data was considered too
preliminary and has not been included in the NCCN at the current time.

(BRAF-mutated stage llI/IV resectable melanoma)

* TTis favored over 10 as adjuvant therapy for treating patients with stage Il1/1V
BRAF-mutated melanoma.

(BRAF-wiId-type stage Ill/IV resectable melanoma )

¢ 10 should be the adjuvant therapy for treating patients with stage Ill/IV BRAF-wild-type
melanoma.

(BRAF-mutated unresectable/metastatic melanoma )

* TTis preferred over |0 treatment.

* In terms of TT, combination of BRAF/MEK inhibitors should be used before BRAF
inhibitor monotherapy.

 For 10, monotherapy is preferred over combination therapy due to
cost-effectiveness and tolerability.

 Although data from a clinical study demonstrated efficacy in 10 and TT
combination therapy?, a treatment which has since been approved by the Food
and Drug Administration, not all experts recommended this regimen as frontline
treatment because overall survival data is not yet available.

* Chemotherapy is preferable to cytokines as a later treatment option.

(BRAF—wiId-type unresectable/metastatic melanoma )

* 10 should be the first treatment of choice, following which chemotherapy is
preferred over cytokines.

* Half the experts recommended that dual IO combination therapy
(anti-programmed cell death protein-1 [anti-PD-1] and anti-cytotoxic
T-lymphocyte-associated protein 4 [anti-CTLA-4]) should be used; the remaining
half recommended anti-PD-1 monotherapy.

Most experts recommended the oncolytic virus as a later-line treatment when all
other treatment options have been exhausted. The Taiwan Food and Drug Administration
has yet to approve any relevant agents.
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Radiation therapy is mostly used for palliative care in the terminal stages of bone
or brain metastases and is rarely used in the primary treatment of melanoma.
Radiation therapy as adjuvant therapy to enhance nodal regional control can be
considered for primary treatment of patients with high recurrence risks, though
progression-free survival or overall survival may not be prolonged. An expert in
radiation oncology from a medical center recommended the administration of
radiation therapy as per the ME-H section of NCCN guidelines*.
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s Mucosal melanoma and
uveal melanoma

[ ]
Treatment of mucosal melanoma

 The prevalence rate of mucosal melanoma in Taiwan is high.

* Although no trial data specifically targeting adjuvant treatment in mucosal
melanoma is available, over 70% of experts suggested treating mucosal melanoma
in a manner similar to cutaneous melanoma in the adjuvant setting.

* Although no trial data is currently available for unresectable/metastatic mucosal
melanoma, 90% of experts recommended treating mucosal melanoma similar to
cutaneous melanoma in the unresectable/metastatic setting.

[ ]
Treatment of uveal melanoma

* Though there is currently no approved treatment for uveal melanoma, 10 is
recommended for the treatment of uveal melanoma in both adjuvant and metastatic
settings based on phase Il studies™. As a result, it is recommended that uveal
melanoma be treated in a similar manner to cutaneous melanoma.

* Unless BRAF mutation is detected, BRAF-directed treatments are not considered in
uveal melanoma.
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