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Skin Melanoma



Melanoma Incidence



Increasing Melanoma Incidence and 

Decreasing Mortality

• New melanoma cases almost tripled between 1975 and 2012 

(from 7.9/100 000 to 22.9/100 000)

• Death rate per 100 000: no changes

(2.1/100 000 in 1975 and 2.7/100 000 in 2012)

http://seer.cancer.gov/statfacts



Percent of New Cases and Deaths by Age Groups

http://seer.cancer.gov/statfacts



Melanoma Stages

In situ Melanoma

Stage I Melanoma

Stage II Melanoma



Lymph node 

involvement 

most  

significant 

prognostic 

factor for 

survival

Overal survival by Stage

Balch CM, et al. 2009, J Clin Oncol. 2009; 27:6199-6206.



Treatment Options by Stage
Melanoma 

Stage 

Treatment option Challenges

Stage 0 (in situ) • Surgery • Early diagnosis

Stage I • Surgery (lymph node mapping, 

removal of lymph nodes)

• New ways to find melanoma 

cells in the lymph nodes

Stage II • Surgery (lymph node mapping, 

sentinel lymph node biopsy)

• Biologic therapy

• New treatment to be used 

after surgery

Stage III

(can remove by 

surgery)

• Surgery (lymph node 

mapping, sentinel lymph node 

biopsy)

• Biologic therapy

• New treatment to be used 

after surgery

• Trials oncolytic virus therapy

Stage III

(can’t remove by 

surgery), 

Stage IV

Recurrent

Melanoma

• Targeted therapy

• Biologic therapy

• Immunotherapy

• Chemotherapy

• Palliative therapy

• New types of 

immunotherapy

• Combinations of therapies

• Targeted therapies

• Angiogenesis inhibitors

• Oncolytic virus therapy

• Regional chemotherapy

• Systemic chemotherapy, etc.

http://www.cancer.gov/types/skin/patient/melanoma-treatment
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Timeline for FDA Approved Drugs for melanoma 

FDA – U.S. Food and Drug Administration
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Ipilimumab mode of action

Activation is initiated by 

binding of B7 molecule 

on the APC to CD28 

receptorson the T cell 

Inhibition results from 

CTLA-4 expression on the 

T-cell surface where it 

competes with CD28 for 

binding to B7 on APCs

Potentiation of T-cell 

proliferation achieved by 

CTLA-4 inhibition using 

ipilimumab, an anti-CTLA-4 

monoclonal antibody



Ipilimumab in Metastatic Melanoma (I)
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Robert C, et al. N Engl J Med.

2011;364:2517-2526; 

Hodi FS, et al. N Engl J Med. 2010



Ipilimumab in Metastatic Melanoma (II)

Robert C, et al. N Engl J Med. 2011;364:2517-2526; Hodi FS, et al. N Engl J Med. 2010



Robert C, et al. N Engl J Med. 2011;364:2517-2526

Ipilimumab in Metastatic Melanoma (III)



Ipilimumab in Metastatic Melanoma (IV)

Hodi FS, et al. N Engl J Med. 2010
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Timeline for FDA Approved Drugs for melanoma 

FDA – U.S. Food and Drug Administration



Nivolumab mode of action

Adapted from Nourkeyhani H, George S. J Targeted Ther Cancer. 2014;3(5):46-50



Nivolumab in treatment-naïve patients with unresectable

stage III or IV Melanoma without BRAF mutation (I)

Robert C, et al. N Engl J Med. 2015;372:320-330.



Nivolumab in treatment-naïve patients with unresectable

stage III or IV Melanoma without BRAF mutation (II)

Robert C, et al. N Engl J Med. 2015;372:320-330.



Nivolumab in treatment-naïve patients with unresectable

stage III or IV Melanoma without BRAF mutation (III)

Robert C, et al. N Engl J Med. 2015;372:320-330.



Pembrolizumab versus investigator-choice chemotherapy

Ribas A, et al. Lancet. 2015; 16:908-18.



Pembrolizumab treatment-related adverse events

Deeks ED, 2016,76:375-386
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Combined therapies:

• Nivolumab plus Ipilimumab for stage II/III 

melanoma

• Dabrafenib plus trametinib stage III/IV melanoma 

with BRAF V600E or V600K

• Cobimetinib plus Vemurafenib for stage III/IV 

melanoma with BRAF V600E or V600K



Combined Nivolumab and Ipilimumab or Monotherapy (I)

Larkin J et al. N Engl J Med 2015



Larkin J et al. N Engl J Med 2015

Combined Nivolumab 

and Ipilimumab or 

Monotherapy (II)



Combined Nivolumab and Ipilimumab or Monotherapy (III)

Larkin J et al. N Engl J Med 2015



Combined Nivolumab and Ipilimumab or Monotherapy (IV)

Larkin J et al. N Engl J Med 2015



Combining Immunotherapy and Targeted Therapy

Years

Immunotherapy Targeted therapy
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?
Hodi FS, et al. N Engl J Med. 2010 Chapman PB, et al. N Engl J Med. 2011

Immunotherapy Targeted therapy Combination

Ribas A, et al., Clin Cancer Res. 2012 Jan 15; 18(2): 336–341.



Melanoma Resistance Mechanisms Against

Immunotherapeutic Paradigms

Abhishek DG, Oncoscience 2015, Vol.2, No.10
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Timeline for FDA Approved Drugs for melanoma 

FDA – U.S. Food and Drug Administration

Combined therapies:

• Nivolumab plus Ipilimumab for stage II/III 

melanoma

• Dabrafenib plus trametinib stage III/IV melanoma 

with BRAF V600E or V600K

• Cobimetinib plus Vemurafenib for stage III/IV 

melanoma with BRAF V600E or V600K



T-VEC: An HSV-1 Derived Oncolytic Immunotherapy
Genomic structure of T-VEC:

Mode of action:

Produce Both Local and Systemic Effects

U.S. Food and Drug Administration





Oncolytic Immunotherapy with Echo-7 virus (Rigvir)

Registered in Latvia for melanoma, melanoma cutaneous and 

subcutaneous metastasis treatment, prevention of relapse and 

metastasis after radical surgery.

Donina S et al., Melanoma Research 2015



Therapeutic exploitation of regulated necrosis (necroptosis)

for cancer therapy

Necroptosis induction

by activation:

• TNF receptor

superfamily

• T cell receptors

• interferon receptors 

Toll-like receptors 

• cellular metabolic 

and genotoxic 

stresses 

• various anti-cancer

agents



Su Z et al., Cell Death and Differentiation (2016) 23, 748–756

Pro-necroptotic cancer therapy



MELANOMA THERAPY:

IMMUNOTHERAPY

TARGETED THERAPIES

COMBINATIONS

NEW TARGETS

……

ENDLESS WORK



Thank you!


