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Immune Tumor Microenvironment
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Immunotherapies

Not all the same!

e 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



New Understanding of T Cell Regulation:
Positive/Negative Signals Govern Responses
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Anti-CTLA-4 Reduces Tumor Growth Rate
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Improving Survival with a New Drug
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Anti-CTLA-4 (Ipilimumab) Improves Survival
in Patients with Metastatic Melanoma
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Anti-CTLA-4 Induces Durable Anti-Tumor Responses
in Patients with Metastatic Melanoma
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Improving Survival with Immune Checkpoint Therapy
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2018: Nobel Prize in Physiology or Medicine
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Differences Between Anti-CTLA-4 and Anti-PD-1
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Challenges/Limitations of Immune Checkpoint Therapies

 Measuring disease burden / treatment response

— Immune-related response criteria (irRC)
« Subset of patients benefit
« Toxicities

— Immune-related adverse events (irAES)



Delayed Responses with Ipilimumab
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Moving Forward with Immune Checkpoint Therapies

* Improving patient selection

* Turning “cold” tumors “hot” / Resistance mechanisms

« Understanding toxicities



Moving Forward with Immune Checkpoint Therapies

* Improving patient selection

* Turning “cold” tumors “hot” / Resistance mechanisms

 Understanding toxicities



Ways to Improve Patient Selection

 ldentify patients who will more likely respond

 Exclude patients who will most likely not respond
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% Change from Baseline SLD

Genomic Defects that Increase Neoantigen Burden
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Survival (% of patients)

Neoantigens and Mutational Load Linked to Efficacy
of Immune Checkpoint Therapies
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Defects in the IFN-y Signaling Pathway Promote Resistance
to Immune Checkpoint Therapies
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Moving Forward with Immune Checkpoint Therapies

* Improving patient selection

* Turning “cold” tumors “hot” / Resistance mechanisms

 Understanding toxicities



More CD8 T Cells Makes Anti-PD-1/PD-L1 Work Better
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Ipilimumab Increases Immune Infiltration Within the
Primary Prostate Tumor Microenvironment
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Increased Tumor-Infiltrating T Cells are Insufficient

Due to Adaptive Resistance (PD-L1 Upregulation)
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CTLA-4 and PD-1/PD-L1 Targeting Iin a
Mouse Model of Prostate Cancer
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Study Design for CheckMate 650 in Prostate Cancer
Open-label, multicenter, phase 2 study (NCT02985957)
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progressed after cytotoxic
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NIVO

1 mg/kg IV
+
IPI

3 mg/kg IV
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480 mg IV
Q4w

Q3W for up
to 4 doses

* Treatment continued until
progression or unacceptable toxicity

* Treatment beyond progression was
Qermittedb /

@-primary endpoints:

* Investigator-assessed ORR
(per RECIST 1.1)
* rPFS (per PCWG2 criteria)

Secondary endpoints:
+ OS
» Safety

Exploratory endpoints:

* PSA response rate

» Correlation of biomarkers
(PD-L1, HRD, DDR, TMB)

Qvith efficacy /

« Patients who had received =1 combination dose and who had toxicity that did not meet discontinuation criteria
were permitted to begin NIVO maintenance before completion of all 4 combination doses

Sharma P et al., Cancer Cell, 2020



Prolonged Responses
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Targeting a Conventional Prostate Cancer Antigen Induces
T Cell Infiltration into the Tumor Microenvironment
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Personal Multi-Peptide Neoantigen Vaccine for
Patients with High-Risk Melanoma
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Making Immune Checkpoint Therapies More Effective

Increase I celliinfiltration

Increase I cell function
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Adapted from Jianjun Gao



Novel Immunotherapy Targets

Pentcheva-Hoang T et al., Immunol Rev, 2009



Improving Survival with Combination Therapy
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Moving Forward with Immune Checkpoint Therapies

* Improving patient selection

* Turning “cold” tumors “hot”

 Understanding toxicities



Organ-Specific Immune-Related Adverse Events (irAEs)
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Immune-Related Colitis/Diarrhea

Diagnosis

Following steroids and
2 doses infliximab and
1 dose vedolizumab

Post-FMT

Wang Y et al., Nat Med, 2018




Immune-Related Pneumonitis
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Monday Morning Quarterback
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Safety Considerations

* IrAEs appear to be under-reported

« Early recognition/intervention with immunosuppressive/biological agents

— Medical team
— Patient/Family
— Laboratory tests

— Consult teams



Kinetics of Appearance of irAEs
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Cases and Fatality Rates for Different Types of irAEs
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Co-Occurring Fatal irAEs
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Time to Symptom Onset for irAEs
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T Cell Subsets in Systemic Circulation Associated with irAEs
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Management of iIrAEs

VOLUME 38 * NUMBER 17 -+« JUNE 10, 2018
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American Society of Clinical Oncology Clinical

Practice Guideline
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collaboration with the National Comprehensive Cancer Network



Conclusions for Immune Checkpoint Therapies

Each target has a different mechanism of action

Induce durable responses in a subset of patients
Responses are associated with TMB in some malignancies
Can be used to turn “cold” tumors “hot”

Toxicities can be fatal

Better biomarkers are required to maximize efficacy and minimize

toxicities



