
Immune checkpoint blockade



Objectives

• The basics of immunotherapy
• Mechanism of action of checkpoint blockade
• Early clinical experience and the discovery of 

immune related adverse events
• Checkpoint blockade in melanoma
– Ipilimumab
– Nivolumab
– Pembrolizumab

• Experimental Questions



Oncology



Cancer Immunotherapy

1. Nonspecific stimulation of immune reactions
a) Stimulate effector cells
b)  Inhibit regulatory factors 

(checkpoint blockade)

2. Active immunization to enhance anti-tumor 
reactions (cancer vaccines)

3. Passively transfer activated immune cells with anti-
tumor activity (adoptive immunotherapy)



Immune system



T cell birth
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T cell activation



The role of Signal 2 checkpoints

• Immune checkpoints promote self-tolerance
– Initial response to antigen occurs primarily in 

secondary lymphoid organs  (lymph nodes, tonsils, 
spleen, Peyer’s patches, mucosa associated lymphoid 
tissue)

• Immune checkpoints limit “collateral damage”
– Effector recognition in peripheral tissue/tumor

• For cancer immunotherapy, two opportunities to 
break tolerance to self-antigen
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PD-1/PD-L1
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Ipilimumab



Ipilmumab



Nivolumab for melanoma
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Nivolumab



Pembrolizumab for melanoma
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Pembrolizumab for melanoma



Pembrolizumab



Checkpoint modulation



Nivolumab/Ipilmumab



Nivolumab/Ipilmumab



Nivolumab/Ipilmumab



Nivolumab/Ipilmumab for melanoma



Melanoma



Highly mutated tumors

• Non-small cell lung cancer
• ~158,040 deaths/year in 

US
• Regional disease

16% 5 yr survival
• Metastatic disease

2% 5 yr survival
• Correlation between 

smoking and # mutations

• Tumors with mismatch 
repair (MMR) deficiency
– Lynch syndrome (germline 

mutation)
– Sporadic mutation
– MSH2, MLH1, MSH6, PMS2

• Bladder cancer
– 16,000 deaths/year in US
– Highly lethal once 

metastatic



FDA approval time



Mismatch/repair deficiency



Tumor-stromal interface



Pre-op combinations checkpoint



Checkpoint blockade



Hodgkin’s lymphoma



Checkpoint modulation



Bladder cancer



αPD-L1 in Urothelial bladder cancer

• 310 patients
• Objective Response
– 45 (15%)
– With 15 complete 

responses

• Overall Survival
– 7.9 months

• 1 yr Survival
– 37%



Avelumab



PD-1/PD-L1 pathway



Altezolizumab



Combination clinical trials



New checkpoint inhibitors



Chemotherapy combinations



Checkpoint modulators


