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The role of the immune system 
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Why Stimulate the Immune System 
vs Cancer?

➢ Because immune cells:

✓ travel through the body

✓ can be stimulated by tumors

✓ are non toxic

✓ offer “constant chemotherapy”

✓ have memory

✓ can protect against relapse



Anti-tumor Immune Response

-Fragments of malignant cells get taken
up by APCs such as DCs

-Activation of DCs requires several
signals, which are provided by
DAMPs (Damage-associated 
molecular patterns)

-DCs migrate to tumor-draining lymph
nodes, where they present TAAs

-Activation of T cells requires another
immunostimulatory signal

-Activated T cells migrate to tumors
through the systemic vasculature

-Recognition of tumor targets through
TCR

-T-cell mediated tumor destruction

Kono & Rock. Nat Rev Immunol. 2008



Dynamics between cancer and 

the immune system

Immune system and cancer interact in a dynamic process, known as the 3 E’s
-Elimination
-Equilibrium
-Escape

Immune Protection Immune Evasion

Mittal et al. Curr Opin Immunol. 2014 



Gynecologic Cancers

Gynecologic cancer is any cancer that starts in a woman's reproductive organs 

Therapeutic Challenge:

•Diagnosed in advanced stages
•Drug resistance 
•Patient Relapse 



✓ Active

✓ Passive 

✓ Combinatory

Cancer Immunotherapy 

3  basic  concepts

Subdivision into 3 categories:

1) Direct targeting of tumors

2) Modalities that aim to enhance antigen presentation

3) Strategies focusing on activation of tumor-specific T cells



Peptide vaccines

Dendritic cell vaccines

Allogeneic whole cell
tumor vaccines

Photoimmunotherapies

Checkpoint blockade

Common cancer immunotherapy strategies

Active 
immunotherapy

Immunogenic 
cell death (ICD) inducers
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✓CTLA-4 inhibitor 
ipilimumab (2011)

✓PD-1 inhibitors
nivolumab and pembrolizumab (2014)

✓PD-L1 inhibitors 
atezolizumab (2016)
avelumab and durvalumab (2017)

Immune checkpoint blockade

Antigen-MHC/TCR B7/CD28 OX40/OX40L + + +

B7/CTLA-4 PD-1/PD-L1

Signal 1 Signal 2 Signal 3+

T cell 
activation

No T cell 
activation

How to “drive” a T cell !



Common cancer immunotherapy strategies

(TILs, CAR-modified T cells)

Passive 
immunotherapy

Tumor-specific antibodies

Adoptive cell transfer

Cytokines

Oncolytic viruses?

(adenovirus, HSV-1, vaccinia virus)



Ovarian Cancer 
(Epithelial Ovarian Cancer, EOC)

Vaccines
Cancer-testis antigens (NY-ESO-1)
Overexpressed proteins (p53, MUC1)

Very few studies have demonstrated clinical benefit

✓It was originally felt that EOC would nor respond well to immunotherapy
✓Key role for the immune system
✓Increased TILs are associated with improved prognosis   

-Self-antigens
-Vaccination alone can not overcome the T cell tolerance 
-Combinatorial therapies may be necessary

TLR (Toll like receptors) agonists
-Ligands for various TLRs are explored as anti-cancer agents 
-VTX-2337 (motolimod): TLR8 agonist
-systemic administration in combination with liposomal doxorubicin in animal models   
and in phase I study in patients with advanced OC
-safe, immune activation, clinical benefit

Hardwick et al. Curr Treat Options Oncol. 2016



Phase II study
TLR8 agonist motolimod plus doxorubicin

Ovarian Cancer 
(Epithelial Ovarian Cancer, EOC)

Monk et al. Ann Oncol. 2017



CA-125 (or MUC16):
-Oregovomab: antibody targeting CA-125
-Anti-CA-125 T cell responses
-Randomized placebo-controlled phase III trial failed to demonstrate benefit

EpCAM (Epithelial Cell Adhesion Molecule):
-Catumaxomab: bispecific antibody recognizing EpCAM and CD3
-Phase II/III trial randomizing patients with malignant ascites to standard
paracentesis or paracentesis with ip catumaxomab
-Catumaxomab delayed ascited re-accumulation, but had no impact on OS

Tumor Specific Antibodies

FRa (Folate receptor alpha):
-Farletuzumab: monoclonal ADCC-mediating antibody against FRa
-First studies~promising efficacy
-Larger studies in combination with chemotherapy in platinum-sensitive and resistant
patients failed to meet the primary endpoints (NCT00849667, NCT00738699)

-Phase I study using a FRa targeting antibody-drug conjugate in patients with FRa+
EOC demonstrated clinical benefit rate of 25–33%

Ovarian Cancer 
(Epithelial Ovarian Cancer, EOC)

Hardwick et al. Curr Treat Options Oncol. 2016



Type I IFN
IFNα: systemic or ip administration resulted in limited activity and toxicity

Oncolytic Viruses
-Safety 
-Durable clinical benefit in some patients

Ovarian Cancer 
(Epithelial Ovarian Cancer, EOC)

Kim et al. Gynecol Oncol. 2013

phase I trial 
Ad5/3-Δ24 adenovirus 



Ovarian Cancer 
(Epithelial Ovarian Cancer, EOC)

Cytokines
IL-2 (T-cell growth factor)
IL-12 (cytokine produced by activated monocytes, tissue macrophages, and B cells) 

Systemic administration: toxicity

Lower toxicity with locoregional (e.g. ip) administration

➢Phase I/II study with ip administration of IL-2
25.7% overall response rate

➢IL-12 expressing plasmids
22 patients, ip, 35% stable disease rate

Hardwick et al. Curr Treat Options Oncol. 2016



Ovarian Cancer 
(Epithelial Ovarian Cancer, EOC)

Adoptive T cell therapies
TILS
-2 trials with evidence of clinical benefit
-Selection of the patients from whom sufficient amount of TILs could be isolated
-Patients with high numbers of TILs have a more favorable prognosis
-Additional studies using TIL ACT in OC are ongoing (NCT02482090, NCT01883297)

Engineered T cells
-Alternative strategy that avoids the need to isolate TILs
-Autologous lymphocytes transduced either with a T cell receptor recognizing a
specific tumor antigen, or with a CAR recognizing a TAA
-Preclinical studies: targeting of MUC16 with engineered T cells expressing a MUC16-
specific CAR induced complete eradication of orthotopic ovarian xenografts
-Phase I study targeting MUC16 with CAR T cells is upcoming (NCT02498912)
-Any antigens on the surface of OC could be targeted
-Significant toxicities:
cytokine release syndrome (CRS) and toxicities from ‘on target, off tumor’ recognition
-Engineering of additional safety features (e.g. suicide genes into T cells)

Mittica et al.  J Ovarian Res. 2016



Immune checkpoint blockade

Gaillard et al. Gynecol Oncol Res Pract. 2016



Endometrial Cancer (EC)

4 distinct categories of endometrial cancer according to Cancer Genome Atlas:
POLE-ultramutated
Microsatellite instability (MSI) hypermutated
Copy number low
Copy number high

The large number of potentially immunogenic neoantigenic peptide produced provides a strong 
rationale for the development of immunotherapeutic strategies

A limited number of such approaches has been tested

DC vaccines
➢6 patients with uterine leiomyosarcoma or serous endometrial cancer 

-autologous DCs electroporated with Wilms' tumor 1 (WT1) microRNA
-transient oncologic and immunologic reaction in 3 patients HLA-A2+

➢3 patients with uterine serous papillary carcinoma (USPC)
-DCs loaded with whole tumor lysate
-induction of strong immune response in vitro
-no evidence of clinical benefit in a phase I study

Coosemans et al. Hum Vaccin Immunother. 2014



Endometrial Cancer (EC)

The use of immune checkpoint blockade in EC has not yet been widely explored

Phase II study with 2 patients with mismatch-repair-deficient EC

-Hypermutated tumors show responsiveness to T-cell checkpoint immunotherapy

-Immune checkpoint blockade will be effective in treating EC that are not hypermutated?

-The features of the EC microenvironment, which include multiple immunosuppressive
mechanisms (e.g., Tregs, MDSCs, overexpression of IDO) and the positive prognostic value of
TILs

-Immunotherapies targeting these mechanisms will be of value in the treatment of EC

Other EC immunotherapy targets
-tissue factor (TF)
-human trophoblast-cell-surface marker (Trop-2)
-survivin

These targets are still in the preclinical or early clinical development with encouraging results

Immune checkpoint blockade



Cervical Cancer (CC)

Coosemans et al. Hum Vaccin Immunother. 2014

Several immunotherapeutic strategies have been explored, particularly in light of its
association with HPV

HPV E6 and E7 oncoproteins represent a target for therapeutic vaccines
[live vector–based (Vaccinia virus and Listeria monocytogenes), protein and peptide,
nucleic acid–based, and DC vaccines]

Immune checkpoint blockade
-role for immune checkpoint inhibitors in the development and spread of CC

-PD-L1 expression in 95% of CIN and 80% of SQ cell carcinomas, but undetectable in
normal cervical epithelial cells

-In CC, ipilimumab after chemoradiation in phase I clinical trial (NCT01711515) in
patients with locally advanced or metastatic CC

-several other trials using agents targeting the PD-L1:PD-1 pathway
including a phase II GOG/NRG sponsored study (NCT02257528)
patients with advanced or recurrent cervical and head & neck cancers

The infectious etiology of CC led to the development of effective preventative vaccines



Adoptive T cell therapies
-HPV-reactive T cells isolated from patients’ peripheral blood and tumor tissue

-ACT using TILs
2 PR and 1 CR among 9 patients with heavily treated recurrent metastatic CC

An NCI sponsored trial of adoptive cell therapy using an E6 targeting TCR
(NCT02280811) is currently accruing

Cervical Cancer (CC)

Studies recruiting participants

-ACT with autologous TIL infusion followed by IL-2 after a non-myeloablative (NMA) 
lymphodepletion for the treatment of patients with recurrent, metastatic, or persistent CC 
(NCT03108495)

Zamarin & Jazaeri. Gynecol Oncol. 2016 



Other Gynecologic Cancers

-Paucity of data on potential immunotherapeutic targets in rarer gynecologic cancers:
-Sarcomas
-Gestational trophoblastic neoplasia (GTN)
-Low grade serous OC
-Malignant sex-cord stromal ovarian tumors

-However, the basic immunotherapy concepts of :
✓Enhancing immune recognition
✓Activation and blocking immune-inhibitory pathways

are likely to apply to these tumors as well

➢Fallopian tube cancer: like OC

➢Vulvar & Vaginal Cancers: 
-Clinical trials
-Topical imiquimod (Biologic response modifier, BRM)



✓Clinical benefit  limited so far to only a subset of patients

✓Better understanding of genetics, tumor microenvironment, and interaction of tumors with the 
immune system 

✓Identification of predictive biomarkers

✓Development of combinatorial approaches: combinatorial modalities targeting different parts of 
the immune result in improved therapeutic efficacy

✓However, significant toxicities reported from the combinatorial approaches 

✓A treatment modality may need to fit the needs of each individual patient

✓Biomarker-guided clinical trials, to extend the benefit from immunotherapy to a broader range
of patients and tumor types

Conclusions



Combinatorial anti-cancer regimes

Elimination of 
immunosuppressive 

cells

MDSC

Treg

Sensitization of tumor 
cells to lysis

live tumor cell

dying tumor cell HMGB1, calreticulin, HSP90

Activation of 
immune effectors

B cell

NK cell

DC

Tconv



Control
Targeted therapies
Immune checkpoint blockade
Combinations/sequencing
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Where we stand What we expect

Expected outcome of  combinatorial treatments 



Σας ευχαριστώ!


