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Abstract 

 

Epithelial ovarian cancer (EOC) is the most lethal of all gynecological cancers. 

 

Despite excellent responses to standard treatment in approximately 70% of patients, most of 

them will relapse within 5 years of initial treatment and many of them will develop 

chemotherapy-resistant disease. It is then important to find other means of treatment for these 

patients such as immunotherapy or targeted therapy. To understand immunotherapy, it is 

important to explain the dynamic interplay between cancer and the immune system. Compared 

to traditional tumor therapies, immunotherapy acts primarily on the immune system or the 

tumor microenvironment but not directly on the tumor cells, and it may also promote synergistic 

anti-tumor actions as part of a combined treatment. The aim of this narrative review is to 

provide a basic understanding of immunotherapy the interest of this treatment in EOC, and to 

present the main ongoing studies that could change patient management in the future 

 
 

Keywords: immunotherapy; epithelial ovarian cancer; immune checkpoint, tumor 

microenvironment 



1. Introduction 

 
Epithelial ovarian cancer (EOC) affects one in 70 women in industrialized countries [1] and is 

the 8th most common cancer in women and the 4th most common cause of death from cancer 

[1]. It is the most common cause of gynecological cancer-associated death in woman [2] 

In France, it was estimated that 5,193 new cases of EOC occurred during 2018 and the number 

of deaths was estimated at 3,479 [3]. Approximately 75% of new cases are diagnosed at 

International Federation of Gynecology and Obstetrics (FIGO) Stage III or IV [4]. Five-year 

age-standardized net survival reached only 44% for cases diagnosed in the period of 2005–2010 

[5]. The standard treatment for advanced EOC is currently based on complete macroscopic 

cytoreductive surgery (CRS) combined with platinum-based chemotherapy [6], and targeted 

therapies such as bevacizumab [7] or Poly-ADP-Ribose-Polymerase (PARP) inhibitors in 

BRCA mutation carriers or homologous repair deficient tumors [8]. Absence of tumor residue 

(Completeness Cytoreduction score 0 - CC0), which means no macroscopically visible tumor 

at the end of CRS, is recognized as a major prognostic factor to increase progression-free 

survival (PFS) and overall survival (OS) [9] . Despite excellent responses to standard treatment 

in approximately 70% of patients, most of them relapse within 5 years of initial treatment and 

many of them develop chemotherapy-resistant disease [2]. Patients who relapse within 6 

months of completing first-line therapy have been classified as “platinum resistant” and have 

typically low response rates to subsequent chemotherapy (<15%), with a PFS of 3–4 months 

and a median OS of less than one year [11]. In this context, it is important to find a new 

perspective of treatment. Immunotherapy (IO), including checkpoint blockade and adoptive T- 

cell transfer (ACT), has become a clinically effective treatment modality for a wide variety of 

cancer types [12]. However, the application of IO in EOC is still being tested in clinical trials 

[12] but could provide a revolution in the treatment of EOC. 



To understand IO, it is important to analyze the dynamic interplay between cancer cells and the 

immune system. Cancer cells are genetically unstable, and it contributes to their uncontrolled 

proliferation and to the expression of neo-antigens that can be recognized by the immune 

system [13]. Tumor antigens include normal proteins overexpressed by cancer cells and novel 

proteins generated by mutations and gene rearrangements [14]. Compared to traditional tumor 

therapies, IO acts primarily on the immune system or the tumor microenvironment (TME) but 

not directly on tumor cells, and it may also promote synergistic anti-tumor actions as part of a 

combined treatment [15]. 

The aim of this narrative review is to provide a basic understanding of IO, to explain the interest 

of this treatment in EOC, and to present the main ongoing studies that could change patient 

management in the future. 

 
 

2. Immune system generalities 

 
The immune system is divided into 2 categories: the passive immunity and the active immunity 

(table 1). 

 

Table 1: Summary of immunotherapy 

 
Passive immunotherapy 

(initiator of a new immune response in the 

tumor) 

 

 

Active immunotherapy 

(booster of an immune response) 

 

Non-specific NK cells Cytokines 
 

 

 
Specific 

Adoptive cell transfer therapy = therapeutic use 

of the patient's individual T cell: TILs / CARs / 

TCR 

 

Monoclonal antibodies 

Vaccines: peptides, DCs 

 

Checkpoint inhibitor (Ac anti-PD- 

1/PD-L1, anti-CTLA-4) 

 

TILS: tumor infiltrating lymphocyte; TCR: receptor T-cell; CAR: chimeric antigen receptor T-cell; DC: 

dendritic cell; NK cells: natural killer cells; T cell: lymphocyte T; CTLA-4: anti-cytotoxic T lymphocyte 

associated protein 4; PD-1/PD-L1: anti-programmed death 1 receptor and ligand 



A/ Innate immunity: non-specific passive immunity. 

 

The innate immunity is composed of dendritic cells (DCs), granulocytes (neutrophils, 

eosinophils, basophils, mast cells), macrophages, natural killer cells (NK) and complement 

system [16]. Phagocytic cells use a combination of degradation enzymes, peptides and oxygen- 

derived toxic molecules to kill invasive pathogens; and also secrete several signal molecules 

that participate in stimulating an inflammatory reaction. NK cells produce pro-inflammatory 

cytokines, such as interferon gamma (IFN-γ), which help guide the adaptive immune response. 

The complement system induces a series of inflammatory responses that fight infection by 

allowing activation of peptide mediators of inflammation, phagocytes recruitment and lysis of 

certain pathogens and cells [17]. This is the primary mechanism blocking the invasion of 

external pathogens, including tumor cells. 

The innate response is fast but not specific. This is the primary mechanism involving in the 

invasion of external pathogens, including tumor cells. 

 

 

B/ Adaptive immunity or specific active immunity. 

 

The adaptive immune system is composed by T cells (cell-mediated immunity) and B cells 

(humoral immunity with production of antibodies). The adaptive immune response is slow but 

very specific [18]. B cells and T cells develop in the bone marrow and the thymus, respectively 

(central lymphoid organs) and respond to foreign antigens in the peripheral organs. T cells 

differentiate into CD4+ (helper cells) and CD8+ (cytotoxic cells). Once the meeting with the 

antigen occurs, B cells and T cells proliferate and undergo maturation into effector 

lymphocytes. B cells produce antibody and are then called plasmocytes in the medulla of the 

ganglia. The plasmocytes are then released into the blood circulation allowing the recognition 

of non-self-antigen (viral or tumoral). 



A subpopulation of T and B cells named Regulatory (Tregs and Bregs respectively) are 

involved to suppress immune response, thereby maintaining homeostasis and self-tolerance. 

It has been shown that Tregs are able to inhibit T cell proliferation and cytokine production and 

play a critical role in preventing autoimmunity [19]. Bregs protect against chronic inflammatory 

responses primarily through production of anti-inflammatory cytokines such as IL-10 [20]. 

The adaptive immune system cooperates with the innate immune system to protect the host 

from infections or tumor cells [21]. 

 

 

3. Recognition of tumor cell by the immune system 

 
These mechanisms were described by Chen et al. [22] described below. Neoantigens created 

by oncogenesis are released and captured by DCs present in the TME for processing. The neo- 

antigen-active DCs then migrate to a proximal lymphoid organ, such as a lymph node, where 

they present antigen-Major Histocompatibility Complex [MHC] I and II to cell surface T cell 

receptors (TCRs) present on naive T cell. Binding of the TCR to the antigen-MHC ligand is 

insufficient to trigger a full activation of T cell. A co-signal between a stimulatory immune 

checkpoint (CD28) on T cell and its ligands CTLA4 on active DC is essential to initiate the T 

cell response. 

Through this action, DCs establish the link between the innate and adaptive immune systems. 

Once activated, the T cell differentiate into effector cells and memory cells. Effector cells 

proliferate and migrate to the tumor where they participate in the elimination of tumor cells 

notably by the secretion of pro-inflammatory cytokines like tumor necrosis factor (TNF-α), 

interferon (IFN-γ) and interleukin 2, which have anti-tumor effects. 

The most important item in the immune response is the balance between an immune response, 

adapted and sufficient to control tumor cells, but not excessive, to prevent damaging on the 



normal cells and the generation of autoimmunity [23]. Inhibitory immune checkpoints such as 

PD-1 or CTLA-4 first have a physiological role in preventing the immune response from being 

so strong that it would destroy healthy cells in the body [24]. When the inhibitory checkpoint 

and partner protein bind together, they send an “off” signal to the T cell. This phenomenon is 

called immune-editing, and prevents the immune system from destroying the cancer [25]. 

Immune tolerance is normally effected by immune editing that occurs centrally in the thymus 

and bone marrow for T cell and B cell, respectively, with deletion of autoreactive lymphocyte 

clones by apoptosis (negative selection), or induction of anergy [18]. Vital fundamental 

discoveries made over the last few decades have unequivocally shown that the immune system 

plays a critical role in maintaining an equilibrium between immune recognition and tumor 

development with a dual capacity to both promote and suppress tumor growth [26]. These 

discoveries collectively support the concept of “immunoediting” and help to explain why 

tumors can sometimes lie dormant in patients for years before re-emerging, and why tumors 

grow despite the host having a fully functional immune system [27]. 

 

 

 

 
4. Tumor microenvironment (TME) 



The recognition of the tumor cell by the immune system is highly dependent on the TME (figure 

1). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: The different spectrum of immune microenvironment 

The grey cells represent the tumor cells. The blue cells represent the immune cells of the TME 

TME: tumor microenvironment / TLS: tertiary lymphoid structure, CTLs: cytotoxic T lymphocyte; PDL-1: 

programmed death 1 ligand; Treg: regulatory T-cell 

 

 

 

 

 
 

A/ General concept 

 

The TME refers to the cellular environment in which tumors or cancer stem cells co-exist [28]. 

Cancer stem cells are tumor cells with the abilities to self-renew and drive tumorigenesis [29]. 

The TME encompasses blood vessels, extracellular matrix (ECM), fibroblasts, lymphocytes, 

bone marrow-derived inflammatory cells, and signaling molecules [30]. 

The TME differs from a "normal" microenvironment by the biochemical composition of the 

extracellular matrix and especially by the  fact that stromal cell populations (fibroblasts, 

TME infiltrated-excluded Cold TME 

Exclusion of CTLs from the 
T cells  are absent in tumor 

tumor core. CTLS are present 
beds and tumor edges 

along the tumor periphery 

TME infiltrated TLS also called immunosuppressive TME infiltrated-inflamed 

Aggregates   of   immune 
Abundance of PDL-1 

cells with a composition 
expression on tumor and 

similar to that in lymph 
myeloid cells and highly 

nodes including B cells, 
activated CTLs 

dendritic cells and Treg 
 

cells 



endothelial cells, immune cells, etc.), although not transformed, are subverted and controlled 

by the tumor cells to meet their own needs [31]. The TME takes into account different 

parameters such as the composition of the immune infiltrate and the characteristics of the 

inflammatory response [32] that have an influence on tumor initiation and response to therapy 

[32]. 

There are four types of TME divided into two main groups: tumor tissues with immune 

infiltration and tumor tissues without immune infiltration known as "cold" TME [33] (figure 

1). Tumors with immune infiltration are divided into three subgroups: TME infiltrated- 

excluded, infiltrated-inflamed and infiltrated-tertiary lymphoid structure (TLS) [32]. 

TME is largely involved in tumorigenesis because it contains tumor cells that interact with 

surrounding cells through the circulatory and lymphatic systems to influence the development 

and progression of cancer in particular by modulating the existing activated antitumor T cell 

[22]. In addition, nonmalignant cells in the TME play critical roles in all the stages of 

carcinogenesis by stimulating and facilitating uncontrolled cell proliferation [28]. 

Thus, targeting TME can help enhance acquired resistance, improve therapeutic efficacy, and 

prevent metastasis [34] and so, TME plays a major role in the clinical outcome [35]. 

 

 

 

B/ Immune system escape mechanism 

 

Initially, CD8+ and CD4+ T helper cells can limit cancer development by producing IFN and 

cytotoxins. There are different ways for the tumor to escape its microenvironment [22,26]. 

 
 

Concerning tumor mechanisms 



Various mechanisms, such as rapid growth through mutations that promote replication, 

immunoediting which consists of a selection of tumor clones be able of escaping immune 

recognition [36] and weak immunogenicity of tumor cells [37] lead to immune escape. 

 
 

Concerning the immunosuppressive environment of the TME 

 

The immunosuppressive environment does not allow an effective antitumor immunity by 

various mechanisms: T cell may not properly home to tumors training reduction of infiltrating 

the tumor or secretion of factors inhibiting the production of effector cells [26]. 

In this immunosuppressive TME, there is a chronic inflammation [38] and a downregulation or 

even an absence of MHC expression [39] resulting in a poor presentation of antigens or a lack 

of maintenance of the T cell response for a sufficient time period to eliminate the cancer [18]. 

 
 

Impact of ascite fluids 

 

It is well documented that the ascites fluid from patients with advanced stage EOC suppress the 

function of otherwise normal immune effectors, including NK cells [40]. The ascites contains 

large numbers of growth factors and cytokines that promote the proliferation of tumor cells 

[41]. 

 
 

5. Immunotherapy generalities 

 
In recent years, tumor IO has attracted increasing attention. The goal of IO is to restart a 

sufficient immune response to fight against cancer cells without initiating an autoimmune 

response [42]. This therapy can eliminate cancer cells by strengthening the body's immune 

function [43]. Strategies for cancer IO (active or passive immunotherapies [33]) may be aim to 

either stimulate the immune system with immune effectors or to modulate the immune system 

to delete the inhibitors of the immune system [44]. Moreover, IO is only effective when 



competent immune cells are present in the TME. Thus, one of the challenges in IO is to 

transform "cold TMEs" into "inflamed TMEs" to make IO effective, a strategy called 

immunomodulation [45]. In this review, we will not developp anti-angiogenesis drugs or PARP 

inhibitors [46] even there are included in specific and passive IO. Monoclonal antibodies 

(mAbs) promote the recognition of tumor cells by the immune system by targeting tumor cell 

surface proteins. Monoclonal antibodies were introduced as targets in cancer IO [47]. Examples 

of these include trastuzumab and bevacizumab which block human epidermal growth factor 

receptor 2 (HER2) and vascular endothelial growth factor (VEGF), respectively. 

 

 

6. Immunotherapy in ovarian cancer 

 
The different actors are summarized in Table 1 and the non-exhaustive list of clinical trials in 

Table 2. 

A/ Nonspecific and passive immunotherapies: NK cell 

 

1. NK cells 

 

 
Most of the published studies document limited infiltration of NK cells within the primary 

ovarian tumor and cells that suppress immune response and support tumor growth dominate 

[48–54]. The presence of infiltrating NK cells impact on OS is also controversial [55]. 

Infiltrating NK cells have largely not been associated with better outcomes, and in one case, 

predicted worse OS [56]. However, it was recently shown that CD103+ tumor-infiltrating NK 

cells were almost always found with CD8+ T cells and were the second best predictor of positive 

outcomes in primary EOC [57]. 

2. Tumor-Associated Macrophages (TAMs) 



TAMs constitute the main population of immune cells present in the ovarian tumor 

microenvironment [58]. 

The main pro-tumoral function of M2-like TAMs is the secretion of a variety of cytokines, 

chemokines, enzymes and exosomes that reach microRNAs, directly inducing the invasion 

potential and chemoresistance of EOC cells by triggering their pro-survival signaling pathways. 

The M2-like TAMs are also important players in the metastasis of EOC cells in the peritoneum 

through their assistance in spheroid formation and attachment of cancer cells to the metastatic 

area particularly the omentum [58]. Moreover, TAMs interplay with other immune cells, such 

as lymphocytes, natural killer cells, and dendritic cells, to inhibit their responsiveness, resulting 

in the development of immunosuppression. The detrimental character of the M2-like type of 

TAMs in ovarian tumors has been confirmed by a number of studies, demonstrating the positive 

correlation between their high level in tumors and low overall survival of patients [58]. 

 
B/ Specific and passive immunotherapies 

 

 

Agents used for the various strategies of passive immunotherapies have included adoptive 

transfer of cells : TILs, T cell receptor (TCRs), antigen specific chimeric antigen receptors 

(CARs) [18]. 

1. TILS and ovarian carcinoma: 

 

TIL therapy has been shown to induce complete regression of metastatic tumor in patients with 

melanoma [59] with response rates can be from 47 to 72% [60]. 

By definition, TILs are white blood cells, for example, T-cells, B-cells, macrophages or natural 

killer cells, which have left the vasculature and have localized in tumor stroma or 

intraepithelium [61]. The absence of CTL infiltration (CTL) also predicts platinum resistance 

[62]. 



Zhang et al. performed analysis on 186 samples of advanced stage EOC and found that there 

were significant differences in the distributions of progression-free survival and overall survival 

according to the presence or absence of intratumoral T cells (P<0.001 for both comparisons) 

[48]. That 5-year survival benefit jumps to 73.9% when considering patients who had a 

complete clinical response after debulking and platinum based chemotherapy, compared to just 

11.9% of patients without TILs (p<0.001 )[48]. 

Sato et al. [63] conclude that intraepithelial CD8+ TILS (median = 55 versus 26 months; hazard 

ratio = 0.33; confidence interval (C.I.) = 0.18–0.60; P = 0.0003) and a high CD8+/Treg ratio 

are associated with favorable prognosis in EOC (median = 58 versus 23 months; hazard ratio = 

0.31; C.I. = 0.17–0.58; P = 0.0002). Hao et al. [64] compared TIL-positive and TIL-negative 

patients by a meta-analysis of patients with HGSOC by. However, the multivariate analysis 

revealed that PD-1+ TILs were not associated with the OS of patients with HGSOC (HR 0.97, 

95% CI 0.90–1.04) [64]. The multivariate analysis revealed that intraepithelial CD8+ TILs were 

positively correlated with progression-free survival (PFS, HR 0.46, 95% CI 0.25–0.67) and 

overall survival (OS, HR 0.90, 95% CI 0.86–0.9); stromal CD8+ TILs were positively 

correlated with OS (HR 0.61, 95% CI 0.36–0.87) [64]. 

In the pilot study of Pedersen et al. [65] they tested TIL based Adoptive cell therapy (ACT) in 

patients with metastatic EOC and discovered that ACT with TIL in combination with 

decrescendo IL-2 is feasible in patients with metastatic ovarian cacner but the efficacy was 

incomplete with possible involvement of the inhibitory immune checkpoint pathways like 

LAG3/MHCII or PD1/PD-L1. 

 
 

2. CAR-T cells in EOC. 



CAR-T cell are T cell that have been genetically engineered to produce an artificial T cell 

receptor to use in IO [66]. Adoptive cell transfer can be used to induce an immune response in 

tumors that are “COLD” or refractory to immune checkpoint inhibitors. 

CAR-T cell technology as novel IO has made breakthrough progress in the treatment of 

hematologic malignancies, and there were also benefits shown in a partial solid tumor in 

previous research [67]. It may be a promising candidate as an immunotherapeutic tool against 

EOC. Initial studies of CAR T cell therapy have shown promising results in EOC first in vitro 

and mouse model studies [68,69]. There are some obstacles like impaired T cell trafficking, 

lack of antigenic targets, cytokine release syndrome and most important immunosuppressive 

tumor microenvironment [70]. 

 

C/ Active immunotherapy. 

 

Active IO relies on chemical agents that specifically stimulates the patient’s own immune 

responses, such as the production of antibodies or T cell directed against tumor cells [71]. 

 

 

1. Cancer vaccines 

 
A therapeutic vaccine induces cell mediated immunity in which immune cells are activated to 

recognize and destroy their cellular targets in affected tissue [72]. Generally, therapeutic cancer 

vaccines has few side effects, but they have shown consistently lower efficacy [72] than other 

types of IO. 

Cancer vaccines include in particular: whole tumor cell vaccines, cancer cell lysates, peptide- 

based vaccines and direct delivery of recombinant proteins or epitopes in combination with 

immunological adjuvants for example [18]. 

A promising recent pre-clinical study has found that administration of a vaccine without 

adjuvant against seemingly irrelevant viruses could be an effective cancer IO by converting 



immunologically “cold” tumors into hot tumors [73]. A seasonal influenza vaccine 

administered intratumorally within the TME stimulated systemic CD8+ T-cell-mediated 

immunity and infiltration of CD8+ T cell into the tumors, while decreasing intra-tumoral B- 

regs [18]. Other clinical trials for EOC employ oncolytic viruses from the vaccinia, adenovirus, 

and reovirus families [74]. 

In EOC, many clinical studies have revealed induced antigen-specific T cell response and 

improved survival in different degrees by using different vaccines, including recombinant 

protein or peptide vaccines and whole tumor lysate or dendritic cell (DC)-based autologous 

vaccines [12]. 

The Dafni et al. meta-analysis, no statistically significant differences were detected by vaccine 

type or treatment schema [75]. In fact, median PFS was 13.0 months (95%CI[8.5,16.3]) for 

ovarian cancer, while corresponding median OS was 39.0 months (95%CI[31.0,49.0]) with a 

moderate toxicity [75]. 

The recent clinical and biological observations provide promising data that DC vaccines pulsed 

with autologous whole-tumor antigen as personalized combinatorial IO will be an important 

future strategy. This approach is able to mobilize broad antitumor immunity and neo-epitope- 

specific T cells causing clinical benefit for the patients with EOC [76]. 

 
2. The immune checkpoint inhibitors 

 
 

Immunotherapy drugs called immune checkpoint inhibitors work by blocking checkpoint 

proteins from binding with their partner proteins. This prevents the “off” signal from being sent, 

allowing the T cell to kill cancer cells [24]. Three candidate immune checkpoint inhibitors are 

potentially interesting in EOC: anti-cytotoxic T lymphocyte associated protein 4 (CTLA-4) 

(Ipililumab), anti-programmed death 1 receptor and ligand (PD-1 (nivolumab) /PD-L1) 



(Atezolizumab) and LAG-3 [42] have been tested in monotherapy of EOC as monotherapy in 

clinical trials. 

The most important peripheral checkpoint inhibitor pathway exploited by tumor cells within 

the TME from a clinical perspective to date is the interaction between the PD-1 receptor on T 

cell with its ligands PD-L1 and PD-L2 on tumor cells [77]. PD-1 is highly expressed on TILs 

[78], particularly CD8+ immune effector cells [79]. Both PD-1 and CTLA-4 blockades were 

more effective in tumors that are infiltrated by T cell [80–82] 

In EOC, objective response rates to these checkpoint inhibitors as single agents in clinical trials 

was estimated to be only 10–15% [83,84], or 6–22% [85,86]. So, immune checkpoint inhibitors 

monotherapy did not produce favorable results in clinical trials [87]. 

Many trials are currently studying the associations between immune checkpoint inhibitor and 

anti-angiogenic agents (VEGF/VEGF), anti-PARP, chemotherapy, other immune-checkpoint 

inhibitors or other IO [33]. 

 
 

Combination with chemotherapy 

 

 
Chemotherapy is the cornerstone of the treatment of EOC, and leads to the destruction of cancer 

cells [88]. In addition to direct cytotoxic effects on tumor cells, a proportion of chemotherapy 

agents may induce immunogenic cell death, expand neoantigen repertoire, increase antigen 

presentation, change the inflammatory milieu of tumor microenvironment and/or decrease the 

numbers of immunosuppressive cells, thereby inducing or enhancing the anti-tumoral immune 

response [89,90]. Based on the published results, combinational therapy including PD-1/PD- 

L1 inhibitors and chemotherapy certainly has the potential to be superior to chemotherapy alone 

[91,92]. Moreover, recent studies demonstrated that certain chemotherapy agents might 

attenuate the anti-tumor immune response [93,94]. Therefore, to thoroughly assess the 



combination with chemotherapy, selection of chemotherapy agents, optimization of the 

sequencing, timing, dose, and management of concurrent toxicities will be required [12]. 

The JAVELIN Ovarian 200 [95] study compared Avelumab alone or in combination with 

chemotherapy versus chemotherapy alone in platinum-resistant or platinum-refractory EOC. 

This study shows no significant improvement in progression-free survival or overall survival 

when chemotherapy is combined with immune checkpoint inhibitors versus chemotherapy 

alone in platinum-resistant or refractory EOC. 

 

 

Combination with radiotherapy 

 
EOC is sensitive to radiation therapy, but abdominal radiotherapy-induced side effects, such as 

intestinal obstruction and ureteral stenosis or fistulae, highlighting the need of paying close 

attention to dosimetry [96]. Radiation therapy can enhance IO efficacy via inducing in-situ 

vaccination and immune reprogramming [97]. 

A preclinical study demonstrated that mice treated with radiotherapy in combination with IO 

had increased survival compared to those treated with radiotherapy alone. In this study, IO 

efficacy was enhanced by radiotherapy, as this last can function as an in-situ vaccination and 

accelerate T cell arrival to the tumor site [46]. 

 
 

Combination with VEGF inhibitor 

 

 

A promising approach is to combine vascular endothelial growth factor (VEGF) inhibitor and 

checkpoint blockade [12]. VEGF is primarily known as a mediator of angiogenesis; however, 

emerging studies have also recognized VEGF as a critical mediator of immune suppression in 

the tumor microenvironment [98]. Inhibitors targeting VEGF or VEGF receptors (VEGFR) 



have been shown to decrease the numbers of regulatory T cells and myeloid-derived suppressor 

cells (MDSC) and enhance the infiltration of effector T cells [98,99]. 

Several clinical trials are currently ongoing to evaluate the safety and efficacy of the 

combination of bevacizumab (anti-VEGF) and checkpoint blockade in melanoma and renal cell 

cancer [12]. 



 

Table 2 : Clinical trials in progress (https://clinicaltrials.gov/) 

 
 Therapeutic target Name of the study NCT (Clinical Trial) Phase 

Non specific and passive 

immunotherapies 

NK cells Intraperitoneal Infusion of ex Vivo-cultured Allogeneic NK Cells in Recurrent Ovarian Carcinoma Patients (INTRO)  

NCT03539406 
 

Phase 1 

Tumor-Associated 
macrophages (TAMs) 

A Trial of BI 765063 Monotherapy and in Combination With BI 754091 in Patients With Advanced Solid Tumour NCT03990233 Phase 1 

Specific     and     passive 

immunotherapies 

TILS and ovarian carcinoma: OVSTAR TIL Trial (OVarian Cancer Co-STimulatory Antigen Receptor TIL Trial) (OVSTAR) NCT04389229 Phase 2 

"Re-Stimulated" Tumor-Infiltrating Lymphocytes And Low-Dose Interleukin-2 Therapy in Patients With Platinum 
Resistant High Grade Serous Ovarian, Fallopian Tube, or Primary Peritoneal Cancer 

NCT01883297 Phase 1 

CAR-T cells in EOC. Adoptive T Cell Therapy in Patients With Recurrent Ovarian Cancer (OVACURE) NCT04072263 Phase 2 

Adoptive Cell Therapy Following a Reduced Intensity, Non-myeloablative, Lymphodepleting Induction Regimen in 

Metastatic Ovarian 

NCT03412526 Phase 2 

T-cell Therapy in Combination With Nivolumab, Relatlimab and Ipilimumab for Patients With Metastatic Ovarian 
Cancer 

NCT04611126 Phase 2 

Active immunotherapy. Cancer vaccines Ovarian Cancer Treatment With a Liposome Formulated mRNA Vaccine in Combination With (Neo-)Adjuvant 

Chemotherapy (OLIVIA) 

NCT04163094 Phase 1 

A Phase I Study of WT1 or NY-ESO-1 Vaccine and Nivolumab For Recurrent Ovarian Cancer NCT02737787 Phase 1 

Phase 2 Study of Pembrolizumab, DPX-Survivac Vaccine and Cyclophosphamide in Advanced Ovarian, Primary 
Peritoneal or Fallopian Tube Cancer 

NCT03029403 Phase 2 

P53MVA and Pembrolizumab in Treating Patients With Recurrent Ovarian, Primary Peritoneal, or Fallopian Tube 

Cancer 

NCT03113487 Phase 2 

OSE2101 Alone or in Combination With Pembrolizumab vs BSC in Patient With Platinum-sensitive Recurrent OC 
(TEDOVA) 

NCT04713514 Phase 2 

The immune checkpoint 

inhibitors 

Anti-programmed Cell Death-1 Ligand 1 (aPDL-1) Antibody Atezolizumab, Bevacizumab and Acetylsalicylic Acid in 
Recurrent Platinum Resistant Ovarian Cancer 

NCT02659384 Phase 2 

A Study of Atezolizumab Versus Placebo in Combination With Paclitaxel, Carboplatin, and Bevacizumab in Participants 
With Newly-Diagnosed Stage III or Stage IV Ovarian, Fallopian Tube, or Primary Peritoneal Cancer (IMagyn050) 

NCT03038100 Phase 3 

PEMBRO With Chemo in Neo Adj Treatment of Ovarian Cancer . (NEOPEMBROV) NCT03275506 Phase 2 

A Phase 3 Comparison of Platinum-based Therapy With TSR-042 and Niraparib Versus Standard of Care (SOC) 
Platinum-based Therapy as First-line Treatment of Stage III or IV Nonmucinous Epithelial Ovarian Cancer (FIRST) 

NCT03602859 Phase 3 

Durvalumab Treatment in Combination With Chemotherapy and Bevacizumab, Followed by Maintenance Durvalumab, 
Bevacizumab and Olaparib Treatment in Advanced Ovarian Cancer Patients (DUO-O) 

NCT03737643 Phase 3 

Study of Chemotherapy With Pembrolizumab (MK-3475) Followed by Maintenance With Olaparib (MK-7339) for the 
First-Line Treatment of Women With BRCA Non-mutated Advanced Epithelial Ovarian Cancer (EOC) (MK-7339- 
001/KEYLYNK-001/ENGOT-ov43/GOG-3036) 

 

NCT03740165 

Active, not 
recruiting 



Conclusion 

 
This narrative review of IO in EOC provides a better understanding of the mechanisms of this 

therapy. The evolution of knowledge and the appearance of new treatments in the therapeutic 

arsenal of EOC could improve the prognosis of patients. It is important to know their 

mechanisms in order to be able to select the compounds that could be beneficious as well as to 

predict their side effects. Predicting responsiveness to immune checkpoint blockade on the basis 

of the presence and the quality of tumor immune infiltrates is a critical next step in improving 

the success of current immune checkpoint blockade and developing next-generation 

immunotherapies. 
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