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Immunotherapies

• Vaccines

– Directs immune system to focus on tumor antigen(s)

• Cellular therapies

– CAR T cells target the tumor cells

• Immune checkpoint therapies

– Increases T cell activation and function

Not all the same!
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New Understanding of T Cell Regulation: 
Positive / Negative Signals Govern Responses
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2018: Nobel Prize in Physiology or Medicine
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Differences Between Anti-CTLA-4 and Anti-PD-1

Anti-CTLA-4 Anti-PD-1
• Targets CD28 pathway • Targets TCR pathway

• Works mainly on T cell priming • Works mainly on exhausted T cells

• Expands clonal diversity • Does not expand clonal diversity

• Primarily effects CD4 T cells • Primarily effects CD8 T cells

• Can move T cells into “cold” tumors • Cannot move T cells into “cold” tumors

• Responses often slow • Responses usually rapid

• More adverse events • Less adverse events

• Disease recurrence after response rare • Disease recurrence after response significant

Courtesy of Jim Allison, PhD



June CH et al., Nat Med 2017

Organ-Specific Immune-Related Adverse Events (irAEs)



Cases and Fatality Rates for Different Types of irAEs

Wang DY et al., JAMA Oncol 2018



Immune-Related Colitis / Diarrhea



Kinetics of Appearance of irAEs

Weber JS et al., J Clin Oncol 2012



Co-Occurring Fatal irAEs

Wang DY et al., JAMA Oncol 2018



Immune-Related Pneumonitis
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Safety Considerations

• irAEs appear to be under-reported

• Early recognition / intervention with immunosuppressive agents

– Medical team 

– Patient / Family

– Laboratory tests 

– Consult teams



Additional Safety Considerations

• Super Users

– Research nurses, Advanced practice providers, Physicians

• Weekly team meetings

• Standardization:

– Algorithms

– Pharmacy order sets

• Handouts to patients



Management of irAEs: ASCO Guidelines



Management of irAEs: SITC Guidelines



Time to Symptom Onset for irAEs

Wang DY et al., JAMA Oncol 2018



Novel Immunotherapy Targets

Pentcheva-Hoang T et al., Immunol Rev 2009



Overall Goals

• Early identification of vulnerable patients

• Prompt intervention with specific therapies

• Understanding disease biology to develop novel treatment 

strategies



Goswami S et al., Cancer Cell 2022

Path Forward: Developing Mechanistic Understanding of irAEs



T Cell Subsets in Systemic Circulation Associated with irAEs

Subudhi SK et al., Proc Natl Acad Sci U S A 2016 Lozano AX et al., Nat Med 2022



T Cells (CD3) Myeloid Cells (CD163)

T Cells, B Cells, and Myeloid Cells Can Contribute to irAEs

Skeletal Muscle
C4d

Balanescu DV et al., Cardiovasc Path 2020

Cardiac Muscle

Siddiqui BA and Palaskas NL (unpublished)



Rechallenge After Toxicity Induces Durable Responses

Siddiqui B et al., J Immunother Cancer 2021
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