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Checkpoint inhibitors (Cls)

A Cls have become an established option in lung cancer and
malignant melanoma but not for EOCs.

A Analyses of EOC tissue samples
I High PD-L1 expression
I High grade serous ovarian cancer (HGSOC) with higher PD-L1
positivity and more CD8* TILs

I Cls may be a treatment strategy for EOCs, HGSOC.

A Cl monotherapy
I PD-1/PD-L1 inhibitors with ORRs 10-20 %
I CTLA-4 inhibitor with ORR 10.3%

I EOC does not seem to respond well to anti-PD-1/PD-L1 or anti-
CTLA-4 monotherapy.

~ Demircan et al. Ann Transl Med. 2020



Cl monotherapy trials in ovarian cancer

Table 1 Immune checkpoint inhibitor monotherapy trials in ovarian cancer

Reference Study characteristics Treatment
PD-1 inhibitor Hamanishi et al. (15) Phase Il, PTR-EOC; n=20, =2 lines of Nivolumab 1 or 3 mg/kg g2w
CT (100%)
PD-L1 inhibitor Liuetal. (16) Phase Ib, EOC, n=12; =2 lines of CT  Atezolizumab 15 mg/kg q3w
(92%)
PD-L1 inhibitor Disisetal. (17) (JAVELIN Phase Ib, PTR-EOC; n=125, =3 lines  Avelumab 10 mg/kg g2w
Solid Tumor) of CT (65%)
PD-1 inhibitor  Varga et al. (18) Phase Ib, EOC; n=26, =2 lines of CT = Pembrolizumab 10 mg/kg
(KEYNOTE-028) (88%) q3w
PD-1 inhibitor Matulonis et al. (19) Phase Il, EOC; Cohort A (n=285): 1-3 Pembrolizumab 200 mg g3w
(KEYNOTE-100) prior lines, PFlI =3—-12 months
Cohort B (n=91): 4-6 prior lines, PFI:
>3 months
CTLA-4 Iinhibitor Hodi et al. (20) Phase I, EOC; n=9, previous Ipilimumab 3 mg/kg up to 11
vaccination with GM-CSF infusions
CTLA-4 inhibitor NCT01611558 (21) Phase I, recurrent PTS-OC, n=40, 1-4 Ipilimumab 10 mg/kg g3w x4

prior lines of CT followed by 10 mg/kg gq12w

Gr 3-4 AE: 50%, serious ~ Demircan et al. Ann Trans| Med. 2020



Variables for FDA Approved PD-L1 Test

Testing Method  PD-L1IHC 22C3 pharmaDx
« PD-L1IHC 28-8 pharmaDx assay
« PD-L1IHC SP 142
« PD-L1IHC SP263
Antibody «  Monodonal mouse anti PD-L1 Clone 22C3
*  Monodonal rabbit anti PD-L1 Clone 28-8
«  Monodonal rabbit anti PD-L1 Clone SP26
*  Monodonal rabbit anti PD-L1 Clone SP142
Scoring System « TPS - Tumor Proportion Score, which is the percentage of viable tumor cells showing partial or complete membrane staining at any
intensity
« (CPS- Combined Positive Score, which is the number of PD-L1 staining cells (tumor cells, lymphocytes, macrophages) divided by the
total number of viable tumor cells, multiplied by 100
*  %IC - The proportion of tumor area occupied by PD-L1 expressing tumor-infiltrating immune cells of any intensity

PD-L1 Expression e >=1%

Threshold e >=5%
e >=10%
e  >=50%

~ Wang et al. Front Oncol. 2021



Scoring system for PD-L1 expression

u@l PD-L1 negative tumor cell (@ PD-L1 negative immune cell

@ PD-L1 positive tumor cell @ PD-L1 positive immune cell

No. PD-L1 positive tumor cells
Total No. of viable tumor cells

Tumor Proportion Score TPS = x 100

_ o No. PD-L1 positive cells (tumor cells,
Combined Positive Score CpPs = lymphocytes, macrophages) x 100

Total No. of viable tumor cells

~ de Ruiter et al. Mod Pathol. 2020
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PD-L1 expressionin TC
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PD-L1 expression in tumor-
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~ Vennapusa et al. Appl Immunohistochem Mol Morphol. 2019
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PD-L1 related subgroup analysis
A Hamanishi et al. (IHC, clone 27A2)
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Overview of predictive biomarkers for

(i) Tumor cells

* PD-L1 expression;

*+ TMB;

* DDR pathways:
dMMR/MSI;

* Specific mutated
gene pathways: [FN-y

pathway, KRAS, STK11;

Neoantigen load;

(ii) Tumor microenvironment

* PD-L1 expression;

* Tumor-infiltrating immune cells:
Immune status of TME: immunologic
classification, immunoscore;

Immune cells with specific phenotypes:

CD39'CD8'T, CD4'T cells, FOXP3'T cells,
TAMs, myeloid cells, NKp46* cells;
Diversity of immune repertoires: TIL
richness and clonality, TCR clonality;

Cls efficacy

(iii) Circulating factors

* Peripheral blood cells:
myelogenous cells,
eosinophils, nacrophages,
CD4'ICOS'T cells, CTCs;

* ctDNA;

* Other circulating molecular:

exosomal PD-L1, soluble
proteins, cytokines and
inflammatory factors;

(iv) Host-related markers

* General characteristics:
gender, age, body fat
distribution;

* Intestinal commensal
microbiota;

* Host germline genetics:
HLA diversity and other
specific mutations;

(v) Immune-related
adverse events

* Endocrine irAEs:
thyroid dysfunction;

* Skin irAEs: vitiligo,
pruritus, lichenoid
toxicity;

TMB: tumor mutation burden
DDR: DNA damage response

~ Bal et al. Biomarker Res. 2020
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Strengths, weaknesses and recommendations

for three predictive MSI-H/dMMR biomarkers for ICl response

Assays Strengths Weaknesses Recommendations

IHC for Simple « Too many variables »  First choice in general

dMMR Fast  Hard to determine cut-off  Use of all four antibodies
Cost-effective « Relatively low analytic sensitivity «  Use for colorectal cancer and other spectrum of Lynch
Widely available and accuracy syndrome when suitable

PCR for Widely available «  Capture partial MSI profiles *  Use of five poly-A panel

MSI-H Ease of use « Low prevalence in some tumor +  Use after neoadjuvant therapy or in advanced tumors
Accurate for colorectal cancer and other types
spectrum of Lynch syndrome

NGS for Capture full MSI profile « High cost « The last choice

MSI-H Suitable for all tumor type  Technical demands «  >300 genes in the panel

More accurate and sensitive
Simultaneous detection of
predictors

other potential

Lack of wide availability
Need tumor-type specific cut-
off

[ ]

Standardize technical parameters wherever possible

~ Wang et al. Front Oncol. 2021
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National

V(e Cancer

Comprehensive

Network®

NCCN Guidelines Version 3.2024

Peritoneal Cancer

Ovarian Cancer/Fallopian Tube Cancer/Primary

NCCN Guidelines Index
Table of Contents

Discussion

PRINCIPLES OF SYSTEMIC THERAPY
Acceptable Recurrence Therapies for Epithelial Ovarian (including LCOC)P/Fallopian Tube/Primary Peritoneal Cancert

Recurrence Therapy for Platinum-Sensitive Disease' (alphabetical order)

Preferred Regimens

Other Recommended RegimensY

Useful in Certain Circumstances

Carboplatin/
gemcitabine'*
+ bevacizumab*.st.13
Carboplatin/liposomal
Cl{i'tIl!{l:'.llli)l'l.lIJi(:il'IPé:}S
+ bevacizumab® 17
Carboplatin/paclitaxel%-1®
+ bevacizumab® st 19
Cisplatin/gemcitabine?°

T Ther i
agents)

Bevacizumab® <122

Capecitabine Ifosfamide

Carboplatin ' Irinotecan

Carboplatin/docetaxel23: 24 Melphalan

Carboplatin/paclitaxel (weekly)32°> Oxaliplatin

Cisplatin® Paclitaxel

Cyclophosphamide Paclitaxel, albumin bound

Doxorubicin Pemetrexed
Vinorelbine

T

Niraparib/bevacizumab (;:.ategory 2B).26

Niraparib (category 3)%2

Olaparib (category 3)-28

Pazopanib (category 28%‘?9

Rucaparib (category 3)*30

Hormone Therapy

Aromatase inhibitors (anastrozole, exemestane, letrozole)
Goserelin acetate

Leuprolide acetate

Megestrol acetate

Tamoxifen/

For mucinous carcinoma:

- 5-FUNleucovorin/oxaliplatin + bevacizumab (category 2B for bevacizumab)*-*
- Capecitabine/oxaliplatin + bevacizumab (category 2B for bevacizumab)*-
Carboplatin/paclitaxel (for age >70)%Y

Carboplatin/paclitaxel, albumin bound (for confirmed taxane hypersensitivity)
Irinotecan/cisplatin (for clear cell carcinoma)®’

Targeted Therapy
Dabrafenib + trametinib (for BRAF V600E-positive tumors)Z~2

Entrect;gib or larotrectinib or repotrectinib® (for NTRK gene fusion-positive
tumors
Mirvetuximab soravtansine-gynx/bevacizumab (for
FRa-expressing tumors) (category 2B) >4
Selpercatinib (for RET gene fusion-positive tumors)%>°
For low-grade serous carcinoma:
- Trametinib>®

- Binimetinib (category 2B)>"3®

Immunotherapy

Dostarlimab-gxly (for IMMR/MSI-H recurrent or advanced tumors)%>°
Pembrolizumab (for MSI-H or dMMR solid tumors, or patients with TMB-H tumors

>10 mutations/megabase)?4?

*TMB determined by FDA approved FoundationOne CDx assay

~ Wang et al. Front Oncol. 2021
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Hot versus Cold Tumors

Blood vessel

NK cell

Biological e Epigenetic silencing * Epigenetic reprogramming
characteristics » Active B-catenin signalling * Suppressed B-catenin signalling

* Mesenchymal-like cells * Epithelial cells

* Stem cell-like cells * Highly differentiated cells

* Less-differentiated cells * High PDL1 expression
Immunological * Enriched in immunosuppressive e Enriched in T,,1-type chemokines
characteristics cytokines e High numbers of effector

* High numbers of T ., cells and MDSCs immune cells (T,1 cells, NK cells

* Few T,,1 cells, NK cells and CD8* T cells and CD8* T cells)

e Few functional APCs * High numbers of functional APCs

Optimal V

Absent

Low Immunoscore High Imm
Cold Hot
Non-inflamed Inflamed

~ Nagarsheth et al. Nat Rev Immunol. 2017
Galon et al. Nat Rev Drug Discov. 2019
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Immune alteration in EOCs
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Anti-CTLA4
combo*

Instability
inducer®

CART cell?
TLRa*

DDR agent*

Microbiome
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ICD
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vaccine*

HLA
pM
Proteasome | presentation

Activators

Radiotherapy*
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molecules
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Anti-PD-1*#
Anti-PD-L1*
Anti-CTLA4#
CD3,CDs8 . *
ToT.1 Anti-TIM3
Memory
exhausted  PD-1 Anti-LAG3*
T cells PD-11
CTLA4
Anti-
TIM3 CTLA4/PD-1*
Tolerance LAG3 Combo
T cell ‘ Anti-PD-1/
;mmu checkpoint PD-L1*
: Ne Anti-LAG3*
Ype e, Anti-TIM3*
' S/ C, Anti-BTLA®
Optimal 2 Anti-VISTA®
Anti-SIGLEC9?®
+ other ICP*

Combination
checkpoints

Anti-OX40*
Anti-ICOS*
Anti-CD137*

Adjuvanticity

Excluded

n

trafficking Apoptotic
recycling

#
AT CXCL9/10/11
MEKi* CXCL1/13 ISL_6 .
: CCL2/5 urvivin
METi* IAP
mTOR
Chemokines* MCL1

Anti-LIGHT*
Anti-CCR5*

Anti-IL-6%
PI3Ki#
Survivini®
mTORi*
MCL1i*

Immunosuppressed

Adhesi

Inhibitory
mediators

Immuno-
suppression

NOS1

Presentation

and priming FOXP

TGFB
BATF3 IL-10
XCR1/XCL1
STING
IFNo

TGFBi*

STINGo®

Arginase
CSF1R

Anti-GITR*
Anti-CD40*
Anti-CD28*
CD137CDa7| | -eb2r”
IL-2%, IL-7*
GITR  Cyto- ' '
kines IL-15%, IL-21*

on /MAJCAM1 GM-CSF*
ICAM1 IL-12*
VCAM1 IFNo*
CD103 ICAM1

VCAM1*

IDO
TDO

Combo IDOi*
Combo TDOi*

; Cyclophosphamide
Chemotherapy*
PI13Kyi*
Tasquinimod*
Anti-CSF1R*
MDSC
depletion*

@ Tumour

O Intermediate
Immunoscore

D Immunity

© Pathways *FDA approved
(O Targets *Ongoing trials
(O Drugs *Preclinical evidence

~ Galon et al. Nat Rev Drug Discov. 2019
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Correlations of various immune checkpoints in ovarian cancerous tissues of the studied

population®

CTLA-4 PD-1 PD-L1 BTLA
Correlation coefficient, R
CTLA-4 1 0.712* 0.681* -0.063
PD-1 1 0.623* -0.067
PD-L1 1 -0.015
BTLA 1

#: Spearman’s correlation; * : p < 0.01; CTLA-4: cytotoxic T-lymphocyte-associated protein
4; PD-1: programmed cell death protein 1; PD-L1: programmed death-ligand 1; BTLA: B
and T lymphocyte attenuator; == : correlation coefficient 2 0.4; =: correlation coefficient

<0.4

The correlation coefficient, R =2 0.4 was considered as correlated.

~ Chen et al. J Immunother Cancer. 2019
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B and T lymphocyte attenuator (BTLA)

i Two Immunoreceptor tyrosine-based inhibitory motifs (ITIMs)
In cytoplasmic region

¢ Identified on T and B lymphocytes, macrophages, dendritic
cells, and nature killer cells

£ Involved In suppressing immune responses by BTLA/HVEM
(herpesvirus entry mediator) interaction

~ Watanabe et al. Nat Immunol. 2003
Hurchla et al. J immunol. 2005
Yu et al. Front Immunol. 2019
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Can BTLA blockade with paclitaxel
Increase survival benefit?

G1l: WF-3/Luc + PBS

G2: WF-3/Luc
+ Paclitaxel 6 mg/kg

G3: WF-3/Luc
+ anti-BTLA Ab 10 pg/mouse

G4: WF-3/Luc
+ anti-BTLA Ab 20 pg/mouse

G5: WF-3/Luc
+ Paclitaxel 6 mg/kg
+ anti-BTLA Ab 10 pg/mouse

G6: WF-3/Luc
+ Paclitaxel 6 mg/kg
+ anti-BTLA Ab 20 pg/mouse

1

DO

f—+  t 1 1

DO

DO

DO

Treatment Protocol

=" Paclitaxel daily

D3
= anti-BTLA Ab daily

D3

= anti-BTLA Ab daily

D3

Paclitaxel and
- anti-BTLA Ab daily

D21

D21

D21

D35

D35

D35

| anti-BTLA Ab: mAb 6A6 |

termination

D100 for survival
termination

D100 for survival |C57BL/6J micel

termination

D100 for survival

termination

D100 for survival

termination

f—+ t 1 T

DO

D3

Paclitaxel and
- anti-BTLA Ab daily

D21

D35

D100 for survival

termination

f—+ it 71

DO

D3

D21

D35

D100 for survival

~ Chen et al. J Immunother Cancer. 2019
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Survival mice (%)

0 20 40 60 80 100

Days after WF-3/Luc tumor cells challenge

~ Chen et al. J Immunother Cancer. 2019
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Immunologic alterations in tumor-bearing mice treated
with chemotherapy and/or anti-BTLA Ab
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~ Chen et al. J Immunother Cancer. 2019
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Concentrations of various cytokines In ascites

Pro-inflammatory cytokines: IL-12, TNF-U, a n -
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~ Chen et al. J Immunother Cancer. 2019
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Tumor killing activity of splenocytes of tumor-bearing
mice recelving chemotherapy treated with/without
anti-BTLA Ab In vitro

B WF-3/Luc:splenocyte = 1:100
B WF-3/Luc:splenocyte = 1:50
0 WF-3/Luc:splenocyte = 1:10
C—J WF-3/Luc only

£ 2.5e+8

O

@

O @ 2.0e+8

S 8

g 1.5e+8

=

ES

%u'. 1.0e+8

R~

o

o 5.0e+7

<

0.0 . ' ey
PBS anti-BTLA Ab anti-BTLA Ab
10 pg/mlL 20 pug/mL

~ Chen et al. J Immunother Cancer. 2019
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Combinational strategies have arole on

EOC treatment

Chemotherapy
a = +

+ i

d Anti-BTLA Ab [

BN Anti-tumor effects

=
=
=
=
o
)
2
<
0
<
O
=
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Cl-based combinational treatment (1)

Cisplatin with anti-BTLA Ab

—~ 380
<
S
)
O 60
S
(O
=2 40 1
2 |
|
- —e— PBS l
20 ------ L ALEEEE anti-BTLA Ab 20 pg/mouse (:)
- =g ==- Cisplatin 1 mg/kg
—--=A-—--  Cisplatin 1 mg/kg + :
anti-BTLA Ab 20 pg/mouse :

0
0 20 40 60 80 100

Days after WF-3/Luc tumor cells challenge

~ Chen et al. J Immunother Cancer. 2019
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Cl-based combinational treatment (2)

Bevacizumab with anti-BTLA Ab

80

»
o

40

PBS

Survival mice (%)

20 anti-BTLA Ab 20 pg/mouse
Bevacizumab 2 mg/kg

Bevacizumab 2 mg/kg +
anti-BTLA Ab 20 pg/mouse

0 20 40 60 80 100
Days after WF-3/Luc tumor cells challenge

~ Chen et al. J Immunother Cancer. 2019
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Cl-based combinational treatment (3)

Olaparib with anti-BTLA Ab

100 OO~~~ 0~0O00O0~-O0~O0 00~

—~ 90
S
)
lg 60
S
©
> 40 ===
= PBS
n 20 .- anti-BTLA Ab 20 pg/mouse
Olaparib S mg/kg
Olaparib S mg/kg +
anti-BTLA Ab 20 ug/mouse
0
0 20 40 60 80 100

Days after WF-3/Luc tumor cells challenge

~ Chen et al. J Immunother Cancer. 2019
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Day 14 - treatment

Day 35 - analysis

WEF-3/Luc only

WF-3/Luc + PTX

~ Sun et al. J Immunother Cancer. 2023
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CD8*" T lymphocytes in spleens and ascites

Subset Name
C11: Cluster 11 (1.15%)

C10: Cluster 10 (4.06%)
C9: Cluster 9 (7.25%)
C8: Cluster 8 (7.68%)

C7: Cluster 7 (7.86%)
C6: Cluster 6 (8.28%)
C5: Cluster 5 (10.4%)

C4: Cluster 4 (11.8%)
C3: Cluster 3 (12.4%)

C2: Cluster 2 (14.0%)
C1: Cluster 1 (15.2%)

Ascites

CLLBLELLAL

C3

f C5 c4
I Cé6

WF-3/Luconly  WF-3/Luc + PTX

R

TIM-3

Ascites

. W C7 - |
B o ,
TR C3 . C8

l‘-.' --. , . a

C4

WF-3/Luc only WF-3/Luc + PTX HVEM PD-1 TIM-3

~ Sun et al. J Immunother Cancer. 2023
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CD8* T lymphocytes In ascites

CD8 51.7
GZMB
HVEM |47.2 50.0 PD-1 | 8.04 32.5| TIM-3 |4.13 27.8
GZMB GZMB GZMB
HVEM | 56.7 40.5 HVEM | 64.4 32.7 PD-1 | 15.1 26.9
6.06
PD-1 TIM-3 TIM-3

Em 1: WF-3/Luc + PBS
] 2: WF-3/Luc + splenocytes

B 3: WF-3/Luc + HVEM cD3 cDs” T cells
C— 4: WF-3/Luc + HVEM PD-1 TIM-37cD3¥¢cD8™ T cells

1.2e+7

ity

1.0e+7

8.0e+6

6.0e+6

4.0e+6

2.0e+6

Luminescence activ

0.0

~ Sun et al. J Immunother Cancer. 2023
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Can BTLA and PD-1 blockade with paclitaxel
Increase survival benefit?

Luminescence activity

1 2 3 4 5 6

Em GZMB
— perforin
e e e XX ___
s . ______ *k ____
s _ T L%k
1: WF-3/Luc + PBS 3 2 xx -
2: WF-3/Luc + PTX = 2 0 .
3: WF-3/Luc+ PTX + splenocytes n O ol -
4: WE-3/Luc + PTX + splenocytes + anti-PD-1 Ab s " T
5: WF-3/Luc + PTX + splenocytes + anti-BTLA Ab °©a .l
6: WF-3/Luc + PTX + splenocytes + anti-PD-1 Ab + anti-BTLA Ab o
sa,Ll
0w O
O £
S 0
L 3 4 5 6

~ Sun et al. J Immunother Cancer. 2023
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Treatment Protocol

Group A (A): WF-3/Luc
+ PTX 6 mg/kg, daily

Group B (B): WF-3/Luc
+ PTX 6 mg/kg, daily
+ anti-PD-1 Ab 100 pg, twice/week

Group C (C): WF-3/Luc
+ PTX 6 mg/kg, daily
+ anti-BTLA Ab 100 pg, twice/week

Group D (D): WF-3/Luc

+ PTX 6 mg/kg, daily

+ anti-PD-1 Ab 100 pg, twice/week
+ anti-BTLA Ab 100 pg, twice/week

— PTX

DO

T
D14

— PTX
—+ anti-PD-1 Ab

D35

C57BL/6J mice

DO

T 1
D14 D16

— PTX
— anti-BTLA Ab

D35

DO

T 1
D14 D16

— PTX
— anti-PD-1 Ab

— anti-BTLA Ab

D35

DO

T 1
D14 D16

D35

~ Sun et al. J Immunother Cancer. 2023
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Survival mice (%)

|
l
o
60 OOV VIYW-YVVV-v ¥
40 000
o |
0
0 20 40 60 80 100

Days after WF-3/Luc tumor cells challenge

~ Sun et al. J Immunother Cancer. 2023
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~ Sun et al. J Immunother Cancer. 2023
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