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Immunecheckpoint Inhibitory (ICl) therapy
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Tumor cells use PD-L1 to inactivate T cells &  Immunotherapy blocks PD-1 on the T cell, the
stop the attack on the tumor. '%l_Jm(I)lr cell cannot use PD-L1 to inactivate the
cell.

Tumor cells down regulate the immune Immunotherapy enables T cells to stay active
response & continues to grow, unchecked. and attack the tumor.

Tumer cell Tumor cell

Inactive cytotoxic T cell Actlive eytotoxic T cell

Anti-PD-1
therapy

PD-1 programmed death protein-1, PD-L1 programmed death protein ligand-1 Reference: SK00621-5 PD-L1 IHC 22C3 pharmDx Interpretation manual




are considered PD-L1 staining cells. Linear membrane staining can be present at

Tumor cells exhibiting convincing partial and/or complete linear membrane staining
any intensity and must be convincing at no higher than 20x magnification.
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ICI therapy

Disadvantages of PD-L1 as a single-analyte biomarker

* Heterogeneity
* Poor negative predictive value

e Relationship of PD-L1 to prognosis is controversial
» Differs between tumor types




ICI therapy

Table 1. Anti-PD-1/PD-L1 p i and di assay req
Drug
Cancer Indications in US Indications in EU
type Drug(s) targetls)
Pembrolizumab PD-1
Unresectable or metastatic
Melanoma Nivolumab PD-1 | Unresectable or metastatic
Nivolumab + PD-1, bl with low tumour
ipilimumab CTLA-4 PD-1 expression
Locally advanced or metastatic disease after
Aivalumeb POEY ic disease with progression on/after pl: based prior ch h in adults
h h or after FDA-app! if EGFR+ or ALK+ If progression after chemotherapy or after
Aezolzumab PREEL targeted if EGFR+ or ALK+
Non-small-cell monotherapy
lang c::ar 2%line on/aft it If progression on/after
1% line with 1*line _ progressio st line platinum-based
Pembrolizumab PD-1 d L it |22 o e if or after
carboplatin EGFR-/ALK~ FDA i treat EGFR-/ALK~ tam::: m if
if EGFR+ or ALK+
Renal cell . g o . 2
e Nivolumab PD-1 Advanced disease after prior anti-angiogenic therapy Advanced disease after prior therapy
Nivolumab pp.1 | Relapsed or progressed disease after auto-HSCT and BV, or 3 or Relapsed or refractory disease after auto-HSCT
more lines of therapy including auto-HSCT and treatment with BV
Classical Hodgkin Relapsed or refractory disease after auto-HSCT
lymphoma colinab D1 :'!‘ﬁth refractory disease or who have relapsed after 3 or more prior and BV; or are transplant-inieligible and have
embi ines of therapy &
failed BY
Locally unr or
. - i il after prior
Atezolizumab PD-L1 :?CI“Y for Voo s M:ohave based chemotherapy or considered displatin
Bladder cances hemotherapy or within 12 months of neoadjuvant or adj T ineligible
with . e Locally unr or
Nivolumab PD-1 urothelial carcinoma after failure of prior
platinum-based ch herapy
Durvalumab PD-L1 NO
Avelumab PD-L1 NO
Locally or i i i not eligible Locally advanced or metastatic urothelial
for cisplatir i or who have disease carcinoma not eligible for cisplatin-containing
Pembrolizumab PD-1 prog! during or fi based or h py or who have disease
within 12 months of or adj with progression during or f¢ B
based ch herap
Head and neck Berbrolindnat Poit or cell with disease o
cancer Nivolumab P01 progr on or after based therapy cell_wnwr on or after
platinum-based therapy
Merkel cell v o
e Avelumab PD-L1 | Metastatic disease Metastatic disease
Recurrent locally advanced or metastatic gastric or
gastroesophageal junction (GEJ) adenocarcinoma with disease
Gastric cancer Pembrolizumab PD-1 progression on or after two or more prior lines of therapy NO
ARAE Sh
chemotherapy and, if appropriate, HER2/neu-targeted therapy
Liver cancer Nivolumab PD-1 il previously treated with NO
Unresectable or metastatic solid tumours that have progressed
MSI-H or dMMR- following prior treatment and who have Y
solid PD-1 treatment options, or colorectal cancer that has progressed NO
tumours follg with fl dine, oxaliplatin, and
irinotecan
MSI-H or dMMR-
deficient e Il cancer that has
colorectal Wholomgh £B:d witha dine, oxaliplatin, and irinotecan N

PD-L1 in Cancer: ESMO
Biomarker Factsheet



ICI therapy

Important information for the pathologist

Indication and potential immunotherapeutic drug? -

 Different clone (28-8, SP142, 22C3, SP263...)
 Different scoring systems




ICI therapy
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ICI therapy

Scoring systems
TPS: Tumor Proportion Score (%)
IC: Tumor-infiltrating immune cell score (%)

CPS: Combined Positive Score (not a %)




ICI therapy

# PD-L1 staining cells (tumor cells,

lymphocytes, macrophages
e o WL phages)

Total # viable tumor cells

Indication

UC

HNSCC

Esophageal ca

Cutoff(s)

<10and =10

<1,=21and = 20

<10and > 10

Scoring of tumor
cells

Invasive carcinoma and
high grade dysplasia /
carcinoma in situ

Only invasive
carcinoma cells

Invasive carcinoma
including intramucosal
adenocarcinoma

Scoring of immune
cells

Tumor associated lymphocytes, histiocytes, macrophages

Ecxlude BCG granulom.

Include giant cells

Include giant cells

Scoring of other cell
types

Excluded from scoring

Reported score

CPS 0-100

Staining sample




The tumor micro-environment (TME)

A: tumor cells

B: immune celles Uml




The tumor micro-environment

Tumor
Inflammation PD-1/PD-L1 pathway
Signature ﬁ[ activation only — PD-1/PD-L1 blockade
p
Other # LAG-3, TIM3, CD137
T cell Additional ﬁ Inhibitory receptors DO blockade
inflamed signature TME suppression INFLAMED
“Hot"
MDSC Targeting agents:
Carbo/Taxol, anti-CSF1
[ MDSC, Treg ]# Treg targeting agents:
Ipilumumab, CFM
& B
Defects in ~ Oncogenic wnt inhibitors
T cell trafficking pathway activation # PIZK Inhibitors
\ >
Eplgenetic # HDAC Inhibitors EXCLUDED
TME reprogramming HMA, BET!
1 e | D
vasculature/stroma
.
Non-T cell o
inflamed signature Poor tumor Ag CTLA-4 inhibition
“Cold" presentation in LN TLRs/probiotics
. STING/Oncolytic virus
DESERT
. J b
Failed Low neoepitope Uncelned
T cell priming burden ' ‘
%
J

Biomedicines 2018, 6, 14



The tumor micro-environment — B-catenine

B — catenine pathway gives rise to a T cells exclusion phenotype

y 4
CANCER DISCOVERY  AUGLIST 2019



The tumor micro-environment — B-catenine

* Patients with activation of B-catenine are very unlikely to benefit
from ICl therapy

* Potential negative predictor

* Biomarker candidate




The tumor micro-environment — B-catenine

Cancer Immunology, Immunotherapy.
... October 2019, Volume 68, Issue 10, pp 1573-1583 | Cite as

Desmoid tumors display a strong immune infiltration at
the tumor margins and no PD-Li1-driven immune
suppression
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The tumor micro-environment
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The tumor micro-environment

Characterization of the tumor micro-environment:
 CD3/CD8/CD45R0
* Exhausted phenotype?

* Regulatory cells?




Antigen presentation

Trends in Immunology




Antigen presentation

1. Antigen 2. Antigen 3. Antigen 4. TCR
Expression Processing Presentation Recognition

Protein

\.CD8 T cell

peptidases
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Current Opinion in Immunology UM



The role of INFy

cps* cps* cpg*

Attack Induce

E2

Cancer
cell
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Clin Cancer Res; 22(10) May 15, 2016 UM




The role of INFy

Possible Mechanism Underlying the Controversial Effects of IFNy in Tumor
Immunity

* INFy insensitivity / deletion signature (mutations of deletions of genes
involved in the INF signaling pathway and antigen presentation)

e MHC downregulation and loss of immunogenicity

* Induction of IDO = Tregs
* Expression of PD-L1




Tumor Mutational Burden (TMB) and the role of Microsatellite

Instability (MSI)

Tumor Mutational Burden (TMB) or
Tumor Mutation Load (TML)

TMB or TML: total number of somatic/acquired mutations per

coding area of a tumor genome (Mut/Mb)

The number of mutations can vary across different tumor types.

True neoantigen burden: the number of mutations actually targeted by T cells

uza




Tumor Mutational Burden (TMB)
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— MHC-bounq
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MHC-bound
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@ Non-immunogenic mutation <> Mutation-derived non-immunogenic neoantigen B ?r:;l\zjer?ogenic
@ Mutation in a peptide that does not bind MHC € Mutation-derived non-immunogenic neoantigen C neoantigen

Nat Rev Cancer. 2019 March ; 19(3): 133-150




Tumor Mutational Burden (TMB)
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Microsatellite Instability

Cancer Medicine

ORIGINAL RESEARCH

Microsatellite instability status determined by next-
generation sequencing and compared with PD-L1 and tumor

mutational burden in 11,348 patients
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Microsatellite Instability

* MSI-positive tumor are specific type of high TMB tumor
* Generate numerous neopetpides =2 hypermutated phenotype

* MSI is highly sensitive to ICl therapy regardless of the tissue of origin




The Role of EGFR, non-immunogenic PD-L1 expression
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Conclusions

 PDL1 IHC more or less retains its position as a predictive marker

MSI: very interesting

TMB: ?

TME/TILs: interesting but not yet in practice

Specific mutations as predictive biomarkers (B-catenine, EGFR, KRAS/STK11, PTEN...)

Multicomponent predictive biomarker?
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