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• Treatments that harness patients’ immune system for 
cancer therapy

• Monoclonal antibodies

– Target cancer cells

– Modulate immune function 

• Cytokines

• Cancer vaccines (+/- dendritic cells)

• Adoptive cellular therapy (+/- engineered receptors: 
TCR or chimeric antigen receptor, CAR)

Definition of Cancer Immunotherapy



Lesterhuis WJ, et al. Nature Reviews Drug Discovery 2011;10(8):591-600.

Cancer immunotherapy: Timeline



2010: Sipuleucel-T (dendritic cell vaccine) for prostate 
cancer 

2011: Ipilimumab (anti-CTLA4 Ab) for advanced melanoma

2014: Pembrolizumab and Nivolumab (anti-PD1 Ab) for 
advanced melanoma; Blinatumomab (CD3xCD19 BiTE) for 
B-ALL

2015: Nivolumab for lung cancer and kidney cancer; 
Nivo/Ipi combination for melanoma; T-VEC (oncolytic virus) 
for melanoma

2016 on: multiple other cancer types; MSI tumors

These treatments still only work for subsets of patients and 
some cancer types

Approved Cancer Immunotherapies



I Mellman et al. Nature 480, 480-489 (2011) doi:10.1038/nature10673

Inhibitory Immune Checkpoints



I Mellman et al. Nature 480, 480-489 (2011) doi:10.1038/nature10673

Activating Immune Checkpoints



Immunological Reviews, Volume: 290, Issue: 1, Pages: 6-23, First published: 29 July 2019, DOI: (10.1111/imr.12766) 

Cancer Immunotherapy 2019



Tumor-associated Macrophages (TAM)



Targeting TAMs



Immunological Reviews, Volume: 290, Issue: 1, Pages: 24-38, First published: 29 July 2019, DOI: (10.1111/imr.12765) 

STING pathway agonism



Oncolytic Viruses (OV)



Other barriers to effective antitumor T-cell 
immunity 

Lizée G et al. Clin Cancer Res 2007;13:5250-5255



Therapeutic vaccination against cancer

Antibody 
response CD4+

Tumor
cell

Modification with
carriers/vectors/delivery 

systems

CD8+
cytokines

T cell 
response

Tumor 
antigens



Need for Synergistic combinations

Drake C G Ann Oncol 2012;23:viii41-viii46



GI Microbiome



From: Comparison of Biomarker Modalities for Predicting Response to PD-1/PD-L1 Checkpoint Blockade: A 
Systematic Review and Meta-analysis

JAMA Oncol. Published online  July 18, 2019. doi:10.1001/jamaoncol.2019.1549

Biomarkers/Patient Selection



Immunological Reviews, Volume: 290, Issue: 1, Pages: 6-23, First published: 29 July 2019, DOI: (10.1111/imr.12766) 

Precision Immunotherapy



Immunological Reviews, Volume: 290, Issue: 1, Pages: 6-23, First published: 29 July 2019, DOI: (10.1111/imr.12766) 

Summary and Future Directions


