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DISCLOSURES

• No Relevant Financial Disclosures

• Will  Discuss Investigational/Off label 
compounds
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Objectives
• Understanding current standard of care 

systemic option(s) for treating HCC

• Understanding new emerging therapies

• Familiarize with potential novel therapies
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The Problem
• Global Issue

– leading causes of cancer-related death
– 700,000 new cases/yr with >600,000 deaths 

are attributed to HCC each year.1
– US: 

• incidence has tripled over the last three decades
• >20,000 cases estimated to be diagnosed (2011)
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N Engl J Med 2008;359:378-90.

SHARP Trial
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RESORCE
Regorafenib for patients with hepatocellular 
carcinoma who progressed on sorafenib
• oral multikinase inhibitor that blocks the activity 

of protein kinases involved in angiogenesis, 
oncogenesis, metastasis, and tumor immunity

• randomized, double-blind, placebo-controlled, 
phase 3 trial

• 152 sites in 21 countries
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Kaplan-Meier analysis of overall 
survival 
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History of Cancer Immunotherapy: 
Key Milestones

IFN-α as adjuvant
therapy for melanoma

Immune component 
to spontaneous 
regressions in 

melanoma 

Adoptive T-cell 
immunotherapy 

IL-2 approved
for RCC and
melanoma (US)

First immunotherapy 
approved for prostate 
cancer (sipuleucel-T)

First checkpoint 
inhibitor (ipilimumab) 

approved for advanced 
melanoma

2000s

First tumor-associated antigen 
cloned (MAGE-1)

BCG 
approved 

for bladder 
cancer

Discovery of checkpoint 
inhibitors

Discovery of 
dendritic cell

Tumor-specific 
monoclonal Abs

Pembrolizumab and 
nivolumab approved for 

advanced melanoma

1970s 1980s 1990s 2011 2014 2015

Nivolumab 
approved for 

NSCLC

Pembrolizumab 
approved for

PD-L1+ NSCLC

Nivolumab 
approved 
for RCC

References in slidenotes.

2016

Pembrolizumab 
approved for  
HNSCC

Atezolizumab 
approved for 
advanced UC and 
metastatic NSCLC

Nivolumab 
approved 
for HL
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Immune System Function and 
Immune Response

Immune surveillance: 
• Involves both innate and adaptive immune mechanisms
• Goal of immunotherapy for cancer: to “educate and liberate” underlying anticancer 

immune responses

Innate Immunity Adaptive Immunity

Identify and destroy foreign or abnormal cells in the body 

Janeway CA Jr, et al. Immunobiology: the immune system in health and disease. 2001.

 Nonspecific

 First line of 
defense

 WBCs (natural 
killer cells, 
neutrophils)

 Activation of 
adaptive response

 Specific

 Adapts specifically 
to diverse stimuli

 B-cell antibody 
production

 T-cell stimulation

 Memory functions

Dendritic cell Mast cell

Macrophage

Natural
killer cell

Natural
killer T-cell

B-cell

T-cell

CD4+
T-cell

CD8+
T-cell

Antibodies

λδ T-cell

Complement
protein

Neutrophil

Eosinophil

Basophil
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T-Cell Response: First Signal

CD8+ T-cell

T-cell receptor

CD4+ T-cell

Antigen-
presenting 

cell

Tumor 
antigen

Tumor

Class I MHC

Tumor 
antigen

T-cell receptor
Class II MHC

Adapted from: Snyder A, et al. Curr Opin Genet Dev. 2015;30:7-16.
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T-Cell Regulation via Multiple Costimulatory 
and Inhibitory Interactions

• T-cell response to antigen is 
mediated by peptide-MHCs 
recognized specifically by TCR 
(first signal)

• B7 family of membrane-bound 
ligands binds both activating 
and inhibitory receptors (second 
costimulatory signal)

• Targeting CTLA-4 and PD-1 
inhibitory receptors has been a 
major clinical focus

Pardoll DM. Nat Rev Cancer. 2012;12:252-264.
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Active immunotherapy

Adoptive cell transfer
immunotherapy

IL-2
IFN
IL-15
IL-21

Peptide vaccine
DC vaccine
Genetic vaccine

OX40

CD137

CD40

PD-1

CTLA-4

T-cell cloning
TCR or CAR 

genetic engineering

General Approaches for Cancer Immunotherapy

Immune checkpoint
inhibitors 

Immune agonists 
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Durvalumab: Antitumor Activity in Multiple 
Solid Tumors

• All pts, all doses; N = 367

Segal NH, et al. ASCO 2014. Abstract 3002.
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Current trials in HCC with 
immunotherapy
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Questions?
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