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Epithelial ovarian carcinomas (EOCs)

Å High mortality among gynecologic 

malignancies

Å Exofoliation of cells into peritoneal 

cavity

Å Often diagnosed as advanced 

diseases

Å Cytoreductive surgery and 

neoadjuvant or adjuvant 

     platinum-based chemotherapy

Å Overall survival rate: around 35%
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~ Naora et al. Nat Rev Cancer. 2005

Kim et al. J Exp Clin Cancer Res. 2012
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Hallmarks of cancer

~ Hanahan et al. Cell. 2011
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Immune components in tumors

~ Chen et al. Cancer Lett. 2017
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ÅCIs have become an established option in lung cancer and 

malignant melanoma but not for EOCs.

ÅAnalyses of EOC tissue samples

ïHigh PD-L1 expression

ïHigh grade serous ovarian cancer (HGSOC) with higher PD-L1 

positivity and more CD8+ TILs

ïCIs may be a treatment strategy for EOCs, HGSOC.

ÅCI monotherapy

ïPD-1/PD-L1 inhibitors with ORRs 10-20 % 

ïCTLA-4 inhibitor with ORR 10.3%

ïEOC does not seem to respond well to anti-PD-1/PD-L1 or anti-

CTLA-4 monotherapy. 
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Checkpoint inhibitors (CIs)

~ Demircan et al. Ann Transl Med. 2020
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CI monotherapy trials in ovarian cancer

~ Demircan et al. Ann Transl Med. 2020
Gr 3-4 AE: 50%, serious
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~ Wang et al. Front Oncol. 2021

Variables for FDA Approved PD-L1 Test



Scoring system for PD-L1 expression

10

Tumor Proportion Score

Combined Positive Score

~ de Ruiter et al. Mod Pathol. 2020
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PD-L1 expression in TC 

(tumor cell)

PD-L1 expression in tumor-

infiltrating immune cells (IC)

Definition Proportion of TC showing 

membrane staining of any 

intensity

Proportion of tumor area occupied by 

PD-L1-positive IC (lymphocytes, 

macrophages, dendritic cells, and 

granulocytes) of any intensity

~ Vennapusa et al. Appl Immunohistochem Mol Morphol. 2019



PD-L1 related subgroup analysis

ÅHamanishi et al. (IHC, clone 27A2)

ÅJAVELIN solid tumor (IHC, clone 73-10)

ïPD-L1 positivity: 1%

Åpositive / negative = 11.8% / 7.9% (ORR)

ïPD-L1 positivity: 5%

Åpositive / negative = 12.5% / 9.8% (ORR)

ÅKeynote 100 (IHC, clone 22C3)

ïCPS <1 / CPS Ó1  / CPS  Ó10 = 5.0% / 10.2% / 17.1% (ORR)
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Expression of PD-L1 / objective response
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Overview of predictive biomarkers for 
CIs efficacy
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~ Bai et al. Biomarker Res. 2020

TMB: tumor mutation burden

DDR: DNA damage response
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~ Wang et al. Front Oncol. 2021

Strengths, weaknesses and recommendations 

for three predictive MSI-H/dMMR biomarkers for ICI response
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*TMB determined by FDA approved FoundationOne CDx assay

~ Wang et al. Front Oncol. 2021



Hot versus Cold Tumors 
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~ 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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~ Chen et al. PLoS ONE. 2013

EOCs are immunosuppressed. 
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~ Galon et al. Nat Rev Drug Discov. 2019
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Our preclinical experiences
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~ Chen et al. J Immunother Cancer. 2019



B and T lymphocyte attenuator (BTLA)

¡ 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
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~ Watanabe et al. Nat Immunol. 2003

Hurchla et al. J immunol. 2005

Yu et al. Front Immunol. 2019
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Treatment Protocol
anti-BTLA Ab: mAb 6A6

Can BTLA blockade with paclitaxel 

increase survival benefit?

C57BL/6J mice

~ Chen et al. J Immunother Cancer. 2019
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~ Chen et al. J Immunother Cancer. 2019
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Low
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Immunologic alterations in tumor-bearing mice treated 

with chemotherapy and/or anti-BTLA Ab 
~ascites

~ Chen et al. J Immunother Cancer. 2019



26

Concentrations of various cytokines in ascites

Pro-inflammatory cytokines: IL-12, TNF-Ŭ, and IFN-ɔ

Anti-inflammatory cytokines: IL-6, IL-10, and TGF-ɓ

~ Chen et al. J Immunother Cancer. 2019
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Tumor killing activity of splenocytes of tumor-bearing 

mice receiving chemotherapy treated with/without 

anti-BTLA Ab in vitro

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

EOC treatment
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Cisplatin with anti-BTLA Ab

CI-based combinational treatment (1)

~ Chen et al. J Immunother Cancer. 2019
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Bevacizumab with anti-BTLA Ab

CI-based combinational treatment (2)

~ Chen et al. J Immunother Cancer. 2019
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Olaparib with anti-BTLA Ab

CI-based combinational treatment (3)

~ Chen et al. J Immunother Cancer. 2019
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~ Sun et al. J Immunother Cancer. 2023

Day 14 - treatment

Day 35 - analysis
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~ Sun et al. J Immunother Cancer. 2023

CD8+ T lymphocytes in spleens and ascites



34

~ Sun et al. J Immunother Cancer. 2023

CD8+ T lymphocytes in ascites
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~ Sun et al. J Immunother Cancer. 2023

Can BTLA and PD-1 blockade with paclitaxel 

increase survival benefit?
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~ Sun et al. J Immunother Cancer. 2023
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~ Sun et al. J Immunother Cancer. 2023
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~ Sun et al. J Immunother Cancer. 2023


