
Rare melanoma:
Are the options improving?

Dr Neil Steven

Consultant in Medical Oncology

University Hospital Birmingham

University of Birmingham



Classifying melanoma
Melanoma

(site of origin, thickness, histological subtype)

Cutaneous Non- cutaneous

Superficial 
spreading

Lentigo 
maligna

Nodular

Acral 
lentiginous

Mucosal

Airways Vulvo-
vagina

GI tract

Ocular

Lepto-
meningeal

Prognostic factors
• Breslow thickness
• Ulceration
• Nodal involvement
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Classifying melanoma
Melanoma

Cutaneous Non- cutaneous

Non-chronic sun-
damaged skin

Chronic sun-
damaged skin

Acral 
lentiginous

Mucosal Ocular

No sun scarring

Age 76 (52-94)Age 65 (11-85)

trunk>leg>arm head>trunk>arm sole>nail>palm

Age 68 (38-83)
Age 73 (34-90)

Mainly “white” populations

Sun scarring

1.4% of 
melanomas

White>Asian>Black

2.2/million154/million

5% of 
melanomas

5/million1.8/million

2% of 
melanomas
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Ocular melanoma

• Excellent rates local control
• Up to 50% develop metastases
• Initial sites liver > lung > skin / soft 

tissue > bone
• Overall survival 

• 69% a 5 years
• 55% at 15 years
• 51% at 25 years

• After development metastases
• Median survival 13.4 months
• 2-year survival 8%

Krantz et al Clinical 
Ophthalmology 2017 
11 279-289.



The variable biology of melanomas

Single nucleotide variant –
swaps one coding letter for 
another

Structural variation – inversions, 
deletions, duplications etc of 
chromosomes, extra or loss of  
chromosomes



Comparing mutation patterns

Frequency of mutations

Structural variants

Haywood et al Nature 2017 175-180



Overview of mutation patterns
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Ocular melanoma
• low mutation burden
• no enrichment for C>T transitions typical of UV damage found 

in most cutaneous melanoma

• UV induced mutations in TERT promoter common in CM rare 
in UM

• Structural variations in UM
• Monosomy 3 (loss or partial loss of one of two copies of chromosome 

3) – strongest predictor of metastasis
• Chromosome 1p loss – poorer prognosis
• Chromosome 6p gain – better outcome
• Chromosome 6q losses and gains
• Chromosome 8q loss
• Chromosome 8p losses and gains



The signalling bucket chain

N RAS

RTK

BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

NF1

PTEN

Survival
Proliferation



Skin melanoma, few acral, few mucosal, no 
ocular

N RAS

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

NF1

PTEN

Survival
Proliferation

mBRAF

RTK

PTEN



Skin, acral and mucosal melanoma

BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

NF1

PTEN

Survival
Proliferation

N-RAS

RTK



Skin, acral and mucosal melanomas (up 
to 15%)

BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

NF1

PTEN

Survival
Proliferation

N RAS

RTKcKIT



Ocular melanoma (>80%)

BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

NF1

PTEN

Survival
Proliferation

N RAS

GNAQ
GNA11

RTK



Loss of function skin and acral

N RAS

BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

NF1

PTEN

Survival
Proliferation

RTK

NF-1



Cutaneous melanoma

N RAS

BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

NF1

PTEN

Survival
Proliferation

RTK

p53
CDKN2A



Ocular melanoma

N RAS

BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

NF1

PTEN

Survival

RTK

Proliferation

BAP-1
Chromosome 3



Ocular melanoma – practice guideline
Suspected primary

REFER – 3 specialist units
- Diagnosis

- Prognosis (LUMPO)
- Staging – MRI + / - US
- Follow up for primary

SURVEILLANCE for metastases
High risk – 6-monthly life long 

review with liver imaging

Metastases

REFER – networked regional 
melanoma / liver centres
Resection hepatic disease

Ablation isolated metastases
Clinical trials

Regional hepatic therapies
Dacarbazine based 

chemotherapy
Immune therapy



Mucosal melanoma 
Suspected primary

Head and neck MDT Colorectal MDT Gynaecological MDT

Regional skin cancer MDT

Aggressive approach to resection

Post-operative radiotherapy?

Surveillance for recurrence?

Metastatic disease – skin melanoma 
pathway



Immune therapy – mucosal melanoma
• Compared outcome of people treated for advanced 

mucosal therapy pooled from 6 trials – 10-15% of 
patients

• Nivolumab versus ipilimumab versus combination

• 5-10% BRAF mutations

• Lower proportion PD-L1 +

D’Angelo J Clin Oncol 2017 Jan 10;35(2):226-235



Immune therapy – mucosal melanoma
All Nivolumab Combination Ipilimumab

Mucosal Skin Mucosal Skin Mucosal Skin

Response 23% 41% 37% 60% 8% 21%

Complete 
response

6% 7% 3% 14% 0 3%

PFS 3m 6m 6m 12m 3m 4m

Mucosal Nivolumab Combination Ipilimumab

PDL1+ PDL1- PDL1+ PDL1- PDL1+ PDL1-

Response 53% 12% 60% 33% 14% 10%

PFS 12m <3m NR <3m 3m <3m

D’Angelo J Clin Oncol 2017 Jan 10;35(2):226-235



Immune therapy – ocular melanoma
56 patients

90% liver metastases

23% prior liver directed therapy

86% prior systemic therapy

63% prior ipilimumab – 3 responders (9%)

Pembrolizumab, nivolumab or atezolizumab

2 partial and no complete responses (<4%)

Algazi 2016 Nov 15;122(21):3344-3353



Immune therapy – ocular melanoma

Progression free survival



IMCgp100
NCT01211262
- Response in 4 (2 uveal) / 26 treated
- Stable disease in 1 patients
NCT02570308
- Best overall response rate – 12/17 stable 

disease 63% including 4 with >= 10% 
reduction in tumour

- Median PFS 5.6m
- 6-month PFS rate 57%



BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

Survival

N RAS

GNAQ
GNA11

cKIT
Expressed in 63%

Ocular melanoma experimental treatments

Sunitinib vs chemo
- Median PFS 2.8 

vs 3.9m
- Median survival 

6.4 vs 8.9m



Ocular melanoma experimental treatments

BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

NF1

Survival

N RAS

GNAQ
GNA11

RTK

Selumetenib vs chemo 
- Median PFS 16 vs 7w
- Response 14% vs 0%
- Survival 12 s 9m
Selumetenib + chemo
- PFS 2.8 vs 1.8m



BRAF

MEK kinase

Proliferation Growth, metastasis

GCPR

GTPase

ERK

PI3K

AKT

Survival

N RAS

GNAQ
GNA11

RTK

Trametenib

GSK2141795

Ocular melanoma experimental treatments



Rare melanomas - challenges
• Concentration of expertise
• Need for multidisciplinary management

• Critical role of surgery and (ocular melanoma) radiotherapy

• Clear management pathways

• Less intrinsically druggable
• Low mutation burden – lower probability of immune recognition
• Limited opportunity to target a “simple” common activating 

mutation

• Better molecular understanding is the best hope for more 
effective treatment


