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Current immunotherapy challenges

• Average single agent responses across tumor types range 10-50%

• Minority of patients are long term responders; varies with tumor type as well

• Minority of patients have severe toxicity; early recognition is key; but how much workup?

• Lack of reliable biomarkers for most tumor type indications

• Depending on tumor types, biomarker associations (“molecular tumor boards”) often take into account MSI 
status, PD-L1, TMB and other molecular profile results; reliability level of predicting outcomes is often low

• Most novel agents in development are initially tested in PD-1 relapsed refractory patients and for cancers 
which are progressing slowly; long development timeline for combinations

• Unclear which tumor types truly exhibit pseudo-progression phenomenon



Mechanistic approaches to cancer 
immunotherapy

• Checkpoint inhibition and checkpoint combinations

• Immunomodulators
• Immunometabolism; immune agonists; IL2 agonists; etc

• Adoptive T cell transfer (CAR-T)

• Combinations with non-immunotherapy agents
• PARP inhibitors; XRT; chemotherapy; TKIs

• Therapeutic vaccines

• Antibodies and antibody drug conjugates

• Oncolytic viruses



IL-2 analog example: 
bempegaldesleukin



CAR-T in solid tumors



Therapeutic Cancer Vaccines

Same technology used 
in two COVID-19 
vaccines
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Oncolytic viruses

Molecular Therapy - Methods & Clinical Development 2016 3DOI: (10.1038/mtm.2016.18) 
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Oncolytic viruses

Molecular Therapy - Oncolytics 2019 15234-247DOI: (10.1016/j.omto.2019.10.007) 
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Oncolytic viruses: the challenge of 
determining responses

• Responses in injected site?

• Abscopal responses?

• What are the lesions being measured in the study? How is RECIST 
criteria to be used?



Combination x plus 
immunotherapy

Continuous FDA 
approvals of combination 
therapies.
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Continuous FDA 
approvals of combination 
therapies.
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Combination immunotherapy drug 
development: timeline considerations

• Novel immunotherapy agents typically tested initially in single agent dose escalation 
phase 1 trials

• However, mechanism of action is often expected/hoped to be synergistic with current 
anti PD1/L1 therapy, therefore responses with novel single agent immunotherapy are 
generally rare; PFS often used as “signal” for activity

• Subsequent combination dose escalation cohorts typically follow

• Initial development in phase 1 trials might take 2-3 years, followed by subsequent ph 2/3

• Most patients are relapsed or refractory to prior checkpoint inhibitors, but what does 
this really mean?



Enhanced Clinical Response to 
toxicity

Cancer Patient’s Immunotherapy
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Biomarkers

• Evolving biomarkers for response: getting beyond anti PD1 IHC, MSI, TMB

• Rest of the comprehensive molecular profile: other mutations predictive of outcome? 
(examples: STK11 in NSCLC; PBRM1 in RCC; POLE; DNA repair alterations; etc)

• For particular combinations with different MOAs (example: IO + VEGF in RCC: 
immunotherapy vs angiogenesis signatures)

• Biomarkers for toxicity prediction: cytokine panels?

• Which pre-existing conditions should be exclusionary for cancer 
immunotherapy?



SITC 2018 Immuno-Oncology 
Biomarkers Meeting



Biomarkers to evaluate response

• Multiplex imaging

C. Giesen, et al., Nat Meth. 11:417-422
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Take home points

• Major advances last several years, however only a fraction of cancer 
patients benefit

• Major opportunities to improve outcomes with immunotherapy remain

• Due to the huge complexity (“targets”) and dynamic aspects of the immune 
system, drug development and biomarker development is a slow process 
and often incremental

• Exact MOA, exact tumor type (and subtype!), and therapeutic sequence 
matters; this will continue to challenge the regulatory system in terms of 
the best framework for future drug approval indications


