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Melanoma therapy beyond ipi/nivo/pembro
• More CPIs

• Adjuvant and neoadjuvant therapy

• More targeted therapy

• Neoantigens, mutation burden, repair gene defects, PARP inhibition

• Tumor microenvironment modification: indoleamine 2,3-

dioxygenase(IDO) inhibition

• Innate immune sensing: TLRs, STING, oncolytic virotherapy

• Adoptive cell/construct therapy

• Metabolic intervention

• Radiation therapy and the immune system

• Gut microbiome



• High-dose IL-2: advanced melanoma

• Interferon alpha-2b: HD, pegylated: adjuvant high risk resected

• Ipilimumab: advanced melanoma and adjuvant treatment of high risk 

resected 

• Pembrolizumab: advanced melanoma

• Nivolumab: advanced melanoma, adjuvant therapy

• Ipilimumab + nivolumab: advanced melanoma

• Talimogene Laherparepvec: unresectable cutaneous, subcutaneous 

and nodal

Current FDA Approved Immunotherapy 

For Melanoma
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Adjuvant Ipilimumab in High-Risk 

Melanoma 

Eggermont et al. NEJM 2016

5 deaths in ipilimumab arm from irAEs



Adjuvant nivolumab vs ipilimumab in High-Risk Melanoma

3 mg/kg IV q 2 weeks x 1 year 

Weber et al. NEJM 2017

480 mg every 4 weeks FDA approved



Other adjuvant trials with pending data

• S1404

• IFN/ipilimumab vs. pembrolizumab

• Accrued; results pending

• Inclusion criteria: IIIA (N2a), IIIB, IIIC, IV

• EORTC-1325/KEYNOTE-054

• pembrolizumab vs. placebo

• RFS (primary endpoint) HR=0.57 favoring pembrolizumab

• Inclusion criteria: IIIA (> 1mm nodal met), IIIB, IIIC

• CheckMate 915

• nivolumab vs ipilimumab + nivolumab (attenuated)

• Ongoing

• Inclusion criteria: IIIB,IIIC,IIID, IV (AJCC 8th edition)



Adjuvant therapy of high risk BRAF V600 

mutant melanoma

Long, GV et al. NEJM, 2017



25.4%

9.7%

Nivo 238



Rozeman E et al. ASCO 2017



Amaria R et al. Lancet 2018

Neoadjuvant plus adjuvant dabrafenib and trametinib versus standard of care in patients 

with high-risk, surgically resectable melanoma: a single-center, open-label, randomized, 

phase 2 trial



T cell checkpoint modulation

• Single Agents
• Agonists

• Anti-ICOS

• Anti-GITR

• Anti-OX40

• Anti-41BB (CD 137)

• Anti-CD27

• Antagonists

• Anti-LAG3

• Anti-TIM3

• Anti-VISTA

• Combinations
• IDO + ipi/pembro/durva

• TVEC+ ipi/pembro

• pembro/ipi + IFN

• pembro + JAK/STAT 

inhibitors

• nivo + CD 137/TRAIL-R2 

Ab/LAG-3

• ipi + nivo + HDAC 

inhibitors



Bang YJ et al. SITC 2017



LAG-3 Inhibition (BMS-986016)
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Initial efficacy of anti-lymphocyte activation gene-3 (anti–LAG-3; BMS-

986016) in combination with nivolumab (nivo) in pts with melanoma (MEL) 

previously treated with anti–PD-1/PD-L1 therapy.

Ascierto P et al. ASCO 2017



Weiss GJ et al. SITC 32017



Part 2 dose Expansion Cohorts



Naing A. SITC Meeting 2017



Naing A. SITC Meeting 2017





Dummer R. ESMO 2017



Dummer R. ESMO 2017



Dummer R. ESMO 2017



Target-Immuno Triplets: BRAF + MEK + PD1/L1

Dabrafenib+Trametinib+
Durvalumab

Dabrafenib+Trametinib+
Pembrolizumab

Vemurafenib+Cobimetinib+
Atezolizumab

†
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Multiple Triplet Combinations Launching Into 

Phase III:

- Dabrafenib + Trametinib + Pembrolizumab

- Dabrafenib + Trametinib + PDR-001

- Vemurafenib + Cobimetinib + Atezolizumab

Ribas A. ASCO/SITC 2018



Cobimetinib (MEK inhibitor) + Atezolizumab (PDL-1 Ab)for 

BRAF WT Melanoma Phase I 

Phase III Study of Cobimetinib + 

Atezolizumab versus 

Pembrolizumab in Patients with 

Untreated BRAFV600 Wild-Type 

Melanoma

PROTOCOL NUMBER: CO39722

Ribas A. ASCO/SITC 2018



Selvan, SR. Current Cancer Drug Targets, 2016 



IDO inhibitor epacadostat + pembrolizumab

Phase 1/2 Study of Epacadostat
(INCB024360) + Pembrolizumab in 

Patients With Melanoma

A Phase 3 Study of Pembrolizumab + 

Epacadostat or Placebo in Subjects 

With Unresectable or Metastatic 

Melanoma (Keynote-252 / ECHO-301)

ClinicalTrials.gov Identifier: 

NCT02752074

RECIST response = 58%, no 

increase in toxicity from 

pembrolizumab alone

Beatty et al. ASCO 2012

Gangadhar et al. ESMO 2016



LB Alexandrov et al. Nature 000, 1-7 (2013) doi:10.1038/nature12477

The prevalence of somatic mutations across human 

cancer types.

Mutation = Neoantigen
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Le DT, et al. Science. 2017.

Mismatch-repair Deficiency Predicts Response of 

Solid Tumors to PD-1 Blockade



Dexheimer TS. DNA Repair of Cancer Stem Cells. 2013.

DNA Repair Defects: Surrogate for High Mutation Load and 

Therapeutic Targets



Adoptive T cell therapy can involve engineered (CAR, 

TCAR) or patient-derived (TIL, PBMC) T cells

SITC Advances in Cancer Immunotherapy Course



Engineered T-cell redirector











Cornfeld, MJ. SITC 2016



A Randomized Phase 3 Comparison of IMO-2125 

with Ipilimumab versus Ipilimumab Alone in 

Subjects with Anti-PD-1 Refractory Melanoma

Diab A. ESMO 2016







T-VEC + Pembrolizumab in Stage IIIB-IV 

Melanoma

Long et al. SMR 2015

RECIST response = 46%, no increase in toxicity from pembrolizumab

alone



Qin Y, Petaccia de Macedo M, Reuben A, et al. Parallel profiling of immune infiltrate subsets in uveal melanoma versus cutaneous 

melanoma unveils similarities and differences: A pilot study. Oncoimmunology. 2017;6(6):e1321187. 

doi:10.1080/2162402X.2017.1321187.

Uveal melanoma is a “cold” tumor that primarily metastasizes to the liver

TREATMENT

• Chemotherapy

• Targeted  Rx

• Checkpoint 

Inhibitors

• TACE

• TAIE

• TARE Y90

• NO long term 

stage IV survivors



CVA21 levels in tumor cells after IV 

administration in stage IV cancer patients

Liauw WS, Chern B, Shafren DR. Phase I, Open-Label, Cohort Study of CAVATAK (Coxsackievirus A21), Given 

Intravenously to Stage IV Patients Bearing ICAM-1 Expressing Solid Tumours; Poster presented at: EORTC-NCI-

AACR Symposium on Molecular Targets and Cancer Therapeutics; 6–9 November 2012; Dublin, Ireland



VLA-24 Study Design

• Phase 1b, open label for patients with metastatic uveal melanoma

• CVA21 intravenous infusion – max of 8 cycles (11 infusions) per 
subject

• Ipilimumab co-administered AFTER first 4 doses of CVA21 on Days 
8, 29, 50 and 71

• On days were ipilimumab is given with CVA21, CVA21 will be given 
first.

• 10 patients

• 2-3 study sites



D’Souza NM et al. Front Oncol, 2016



D’Souza NM et al. Front Oncol, 2016



Kaech S. Presented at SITC annual Meeting, Nov 2017



Metabolic approaches in IO

• Adenosine (A2A receptor block)

• Arginine depletion

• Glutamine depletion

• IDO (tryptophan) inhibition

• Hypoxia inducible factor-1 (HIF-1) inhibition

• Oxidative phosphorylation (OXPHOS): metformin

• other



• Higher gut microbiome diversity is associated with 

improved response to anti–PD-1 immunotherapy in 

patients with metastatic melanoma

• Compositional differences in the gut microbiome are 

associated with responses to anti–PD-1 immunotherapy

• Antibiotics compromise the efficacy of PD-1 blockade 

in mouse tumor models and cancer patients

• Metagenomic analyses of fecal samples predicts 
response to PD-1 at 3 months in cancer patients

• Gut microbiome effects on response to immunotherapy 

are transferable
V. Gopalakrishnan et al. Science 2018;359:97-103;  

Bertrand Routy et al. Science 2018;359:91-97



Antibiotics compromise the efficacy of PD-1 blockade in mouse tumor models and 

cancer patients.

Bertrand Routy et al. Science 2018;359:91-97



The intestinal microbiota influences the efficacy of PD-1 blockade

Christian Jobin Science 2018;359:32-34
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