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Checkpoint inhibitors

• Pathways that 
maintain self-
tolerance

• Limit immune 
response

Pardoll Nature Reviews Cancer 12, 252-264 (April 2012)



Checkpoint inhibitors

Andrea van Elsas JEM 1999 

Antitumor immune response 
requires breaking immune 
tolerance

Barriers 
• Processing antigens
• Presenting antigens
• Activation of T cells
• Maintenance of 

response

CTLA4 inhibition and vaccination



Checkpoint inhibitors

Hodi N Engl J Med 2010

• Ipilimumab
Melanoma 2011

• Improved survival

• Prolonged 
treatment free 
survival

Ipilimumab (αCTLA4)



Checkpoint inhibitors

• Block interaction 
with PDL1/2 and 
inhibits T cell anti-
tumor response in 
the TME

• Pembrolizumab
Melanoma 2014

• Nivolumab
Melanoma 2014 
and Lung 2015Brahmer N Engl J Med 2015

Nivolumab (αPD1)



PD-1 Blockade in Tumors with Mismatch Repair Deficiency

Presented By Dung Le at 2015 ASCO Annual Meeting
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Clinical work-up prior to treatment 

• Appropriate for complete staging

• Considerations regarding iAEs
– Brain metastasis
– Autoimmune diseases
– Chronic viral infections
– Need for immune suppression



Side effects

Weber JCO 2012



Management of Side Effects

• Sustained T cell 
activity off target

• Recognition?

• How to turn if off?
– Steroids
– Others
– REMS Ipilimumab



Side effects

• Mechanism of 
response differs

• Mechanism of 
irAEs differs

• Evaluate patients 
appropriate for 
toxicity

Weber ASCO 2015
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When to stop

• Ipilimumab
– Induction 4 doses and response assesment
– May re-induce

• Pembrolizumab or Nivolumab
– Course often stretches one to two years
– ?6 months past best response



When to stop treatment

• Each organ system associated with 
stopping criteria

• General rules
– Withhold for moderate iAEs

• May use steroids for a few weeks
• Symptoms better in a week or less

– Permanently discontinue for severe iAEs
• Need for prolonged steroids or other immune 

modulators
• Inability to reduce steroids to <7.5mg per day
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Biologic Rationale for Combined PD-1 and CTLA-4 Blockade   

Presented By Jedd Wolchok at 2015 ASCO Annual Meeting
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Treatment-Related Select AEs Reported in <br />≥10% of Patients

Presented By Jedd Wolchok at 2015 ASCO Annual Meeting
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Presented By Drew Pardoll at 2015 ASCO Annual Meeting
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Presented By Drew Pardoll at 2015 ASCO Annual Meeting



Take Home Messages

• Breaking immune tolerance induces both 
anti-tumor and immune related adverse 
events

• Understanding what checkpoints are 
employed for an individual patient will 
allow for single agent approaches or 
rational combinations that can minimize 
risk



Thank you
Questions?


