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Immune Checkpoint Inhibitors (ICIs)

Immune checkpoint therapy, which targets regulatory 
pathways in T cells to enhance antitumor immune 
responses, has led to important clinical advances and 
provided a powerfull weapon against cancer. 

This therapy has elicited durable clinical responses 
and, in a fraction of patients,
long-term remissions
where patients exhibit no clinical 
signs of cancer for many years.

Sharma P, Allison JP. The future of immune checkpoint therapy. Science 2015;348:56–61.



FDA approved ICIs

Since the 2011 FDA approval of 
Ipilimumab
(anti-CTLA4) for the treatment 
of metastatic melanoma, 5
additional checkpoint blockade 
therapies, all targeting the
PD-1/PD-L1 axis, have been 
approved for the treatment of
a broad range of tumor types.

Spencer C. Wei et al.
Fundamental Mechanisms of Immune Checkpoint Blockade Therapy, Cancer Discovery 2018



ICIs

These drugs represent
a radical and disruptive change
in cancer therapy in two ways. 

1 They do not target the tumor cell, but target molecules involved 
in regulation of T cells, the soldiers of the immune system. 

2 The goal of the therapy is not to activate the immune system to 
attack particular targets on tumor cells, but rather to remove 
inhibitory pathways that block effective antitumor T cell responses

Sharma P, Allison JP. The future of immune checkpoint therapy. Science 2015;348:56–61.



Tumor microenvironment and immune system
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The immune system is capable of recognizing and eliminating tumor cells in the tumor 
microenvironment. Innate and adaptive immunity act as a complementary network of self-
defense against foreign threats.

Tumors can use various mechanisms to escape detection and enable growth.



Immune system

Sharma P, Allison JP. The future of immune checkpoint therapy. Science 2015;348:56–61.
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The first line of defense, it identifies and 
attacks tumor cells without antigen specificity. 
Natural killer (NK) cells are the main effector 
cells of innate immunity.

A durable response that attacks tumor 
antigens. Once activated, it can be sustained 
through a memory response.7 Cytotoxic T 
cells are the main effector cells of adaptive 
immunity.

Adaptive immune response

Innate immune response
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Pathways that modulate adaptive immune response

CTLA-4 is an immune checkpoint receptor on T cells that 

plays a key role in preventing T-cell overactivation.

Tumor cells use the CTLA-4 pathway to suppress initiation of an 

immune response, resulting in decreased T-cell activation and 

ability to proliferate into memory T cells. 

Preclinical data suggests that treatment with antibodies specific 

for CTLA-4 can restore an immune response through increased 

survival of memory T cells and depletion of regulatory T cells.

PD-L2

PD-L1

PD-1 is an immune checkpoint receptor on cytotoxic T cells that 

plays a key role in T-cell exhaustion and prevention of 

autoimmunity. 

Preclinical data suggests that PD-1 blockade reinvigorates 

exhausted T cells and restores their cytotoxic immune function.

Inhibiting both PD-1 ligands (PD-L1 and PD-L2) may be more 

effective at reversing T-cell exhaustion than inhibiting PD-L1 

alone.
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Molecular mechanism of CTLA4 and PD-1

Spencer C. Wei et al.
Fundamental Mechanisms of Immune Checkpoint Blockade Therapy, Cancer Discovery 2018



Mechanism of action - 1

Spencer C. Wei et al.
Fundamental Mechanisms of Immune Checkpoint Blockade Therapy, Cancer Discovery 2018

CTLA4 blockade primarily 
acts at sites of priming in
which CD28-positive 
costimulation is involved 
(e.g., tumordraining
lymph nodes) whereas 
PD-1 blockade primarily 
acts in inflamed 
peripheral tissues (e.g., 
tumor)



Mechanism of action - 2

Spencer C. Wei et al.
Fundamental Mechanisms of Immune Checkpoint Blockade Therapy, Cancer Discovery 2018

antibody-
mediated 
depletion of 
Tregs

enhancement of T-
cell positive 
costimulation
within the tumor 
microenvironment

blockade of host-
derived PD-L1 signals 
from nontumor cells 
in the 
microenvironment 
(as opposed to tumor 
cell–derived
PD-L1)

blockade of 
interactions between 
PD-L1 and B7-1



Neoantigens

Recent technological innovations have made it possible to dissect the immune response to 
patient-specific neoantigens that arise as a consequence of tumor-specific mutations, and 
emerging data suggest that recognition of such neoantigens is a major factor in the activity 
of clinical immunotherapies.

Schumacher, T. N., & Schreiber, R. D. (2015). Neoantigens in cancer immunotherapy. Science



Tumor Mutational Burden (TMB) 

and Neoantigens formation
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High TMB vs Low TMB

Schumacher, T. N., & Schreiber, R. D. (2015). Neoantigens in cancer immunotherapy. Science



ASCO 2019

Tumor mutational burden (TMB) and PD-L1 expression as 
predictors of response to immunotherapy (IO) in NSCLC.

Emily Castellanos et al. , 2019 ASCO Annual Meeting

TMB and PD-L1 expression are independent markers that, when combined, have increased 
predictive power for response to IO. High TMB + low/neg PD-L1 behaved similarly to low TMB 
+ high PD-L1, and high TMB + high PD-L1 predicted the highest real-world tumor response. 




