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Types of Resistance

* Primary Resistance — No response

» Acquired Resistance — Progression of disease post response —
typically defined as progression after 6 months of therapy



Primary Resistance Mechanisms to
Checkpoint Blockade

Low TILs
Low non-synonymous mutation burden
Epigenetic silencing of chemokines & type 1 immunity
Low expression of important immune signaling molecules
(e.g., PD-L1, Type | IEN, MHC |, TAP)

Immunoregulation (e.g., Th2, Treg, MDSCs, IDO activity)
Oncogene signaling pathways (e.g., WNT-B-catenin, EGFR)
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Four Categories of Tumors Based on Presence of PD-L1 and TILS

Type HI Type IV
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Classification Based on T-cell Infiltration/PD-L1

Type I: Adaptive Immune Type Il: Immunological

Resistance Ignorance
« TIL+  TIL-
e PD-L1+ ¢ PD-L1-
Type llI: Intrinsic Induction Type IV: Tolerance
 TIL- e TIL+
e PD-L1+ * PD-L1-

Teng M, Ngiow SF, Ribas A, Smyth MJ. Cancer Res. 2015;75:2139-2145.



Non-inflamed Tumors “COLD” versus Inflamed “HOT” Tumors
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Microbiome and Immunotherapy for Cancer

» Host factors such as the human microbiome may augment responses to
Immune checkpoint agents for cancer

Responders to PD-1 had higher gut
microbiota diversity
than non-responders.

R NR
Metastatic melanoma, PD-1 (n=45)

Gopalakrishnan et al, Science 2017



Microbiome and Immunotherapy
In NSCLC

« Microbiota implicated in response may differ by tumor type
* Response may be modulated by prior antibiotic use

I Enrichad in A: Objective responsa {PH and 20
I Ennichad in NA: Objective responsa (PD or death)

« NSCLC (n=60), RCC (n=40)
validation cohort NSCLC (n=27), RCC (n=26)

* Beneficial (PFS at 3 months)
- Richness

- s_Akkermansia mucinophila

- s _Enterococcus hirae

« Detrimental (PFS at 3 months)
- Antibiotics

Routy et al, Science 2017
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Primary Resistance: Mutations

« Jak 1 and 2 mutations — Examples from melanoma and colon cancer
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Primary Resistance: Mutations

* STK11 in KRAS mutated lung cancers
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Acquired Resistance:

Mechanisms of Neoantigen Loss in Resistant Tumors
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Acquired Resistance: B2-microglobulin loss/HLA Class 1
Antigen Processing
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* LAG3
* TIGIT
* PD-L2
* CTLA4

Activating
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Acquired Resistance: Upregulation of Checkpoint Pathways
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- Vaccine/ Radiation/
Cytotoxic Chemotherapy

Neoantigen
and CD8 T-cell
repertoires

- Epigenetic Tx to induce
NeoAg Re-expression

Primary/

Acquired
- TNF signaling Inhibitors Resistance
- EMT Inhibitors To 10

Adapted from Syn et al
Lancet Oncol 2016

Slide adapted from Scott Gettinger ASCO-SITC 2018



Resistance to PD-1
Inhibitor in Clinic
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1) Add Local Tx (RT/ ablation) and/or
Chemotherapy
2) Add Other Immunotherapy

- Immunogenic Cell Death (RT/ ablation)
- PDL1 Upregulation
- Other immune modulation

1. Add Local Tx (Surgery/
RT / Ablation)

- Remove Resistant Node
- Immunogenic Cell Death (RT/
ablation)

1) Add Local Tx (RT/ ablation)
and/or Chemotherapy
2) Add Other Immunotherapy

- Immunogenic Cell Death
- Other immune modulation

Slide adapted from Scott Gettinger ASCO-SITC 2018
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1) Add Local Tx (RT/ ablation) and/or 1. Add Local Tx (Surgery/ 1) Add Local Tx (RT/ ablation)

Chemotherapy RT / Ablation) and/or Chemotherapy

2) Add Other Immunotherapy 2) Add Other Immunotherapy
- Immunogenic Cell Death (RT/ ablation) - Remove Resistant Node - Immunogenic Cell Death
- PDL1 Upregulation - Immunogenic Cell Death (RT/ - Other immune modulation
- Other immune modulation ablation)
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