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Introduction 

Ovarian cancer is the most lethal gynaecologic neoplasia, 
and the fifth cause of cancer death among women (1). Most 
patients are diagnosed with stage III and IV disease, with a 
bad prognosis. Around 90% of cases are epithelial ovarian 
cancer (EOC): in this review we will use this term to include 
also Fallopian Tube and Primary Peritoneal Cancer. High-
grade serous carcinomas (HGSC) is the most common 
histotype (75%) (2); its response rate to the first platinum-
based chemotherapy is high, even if more than two third of 
patient usually relapse (3,4). Low-grade serous carcinomas 
(LGSC) tend to behave with an indolent course and to have 

a lower response-rate to platinum agents; a high proportion 
of LGSCs have estrogen receptor (ER) and progesterone 
receptor (PR) expression, and hormonal therapy, like 
Anastrozole, seems to provide clinical benefit in >70% of 
relapses (5).

During the last decades an improvement in treatment 
quality resulted in a decrease in cancer mortality, likely due 
to improvement of the treatment of recurrent disease (6).

The objective of the study is to analyse the landscape of 
actual treatment of recurrent ovarian cancer, summarizing 
the achieved knowledge in standard treatment and focusing 
the attention on recent findings improving medical 

Review Article on Ovarian Cancer Recurrence

Development of new medical treatment for epithelial ovarian 
cancer recurrence

Rosanna Mancari1, Giuseppe Cutillo1, Valentina Bruno1, Cristina Vincenzoni1, Emanuela Mancini1, 
Ermelinda Baiocco1, Simone Bruni2, Giuseppe Vocaturo1, Benito Chiofalo1, Enrico Vizza1

1Department of Experimental Clinical Oncology, Gynecologic Oncology Unit, IRCCS Regina Elena National Cancer Institute, Rome, Italy; 
2Division of Obstetrics and Gynecology, Department of Molecular and Developmental Medicine, University of Siena, Siena, Italy

Contributions: (I) Conception and design: R Mancari, E Vizza; (II) Administrative support: R Mancari; (III) Provision of study materials or patients: 

R Mancari; (IV) Collection and assembly of data: R Mancari; (V) Data analysis and interpretation: E Vizza, G Vocaturo; (VI) Manuscript writing: All 

authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Rosanna Mancari. Department of Experimental Clinical Oncology, Gynecologic Oncology Unit, IRCCS Regina Elena National 

Cancer Institute, Rome, Italy. Email: rosanna.mancari@ifo.gov.it.

Abstract: Epithelial ovarian cancer (EOC) is the scariest gynaecological cancer. Many advances have been 
done with evolving knowledge, leading to the introduction of new drugs, most in maintenance setting. The 
antiangiogenic Bevacizumab and the three approved PARP-inhibitors—olaparib, niraparib and rucaparib—
are gradually improving PFS of patients with EOC, with initial effects on OS too. But recurrence is still 
a heavy sentence and lethality continues to be high. Ovarian cancer is a complex disease, with different 
clinical presentation, histological aspect, and molecular expression, leading to disappointing results, when 
using a single drug. Implementation of biobanking and analysis of patients’ tumour samples, before starting 
a treatment, could be a promising way to better understand molecular aspects of this disease, to identify 
markers predictive of response and to allow a better use of experimental drugs, as immunomodulators, 
targeted therapies, and combinations of these, to fight tumour growth and clinical progression. We reviewed 
the literature on the updated treatments for recurrent ovarian cancer, summarizing all the available drugs and 
combinations to treat patients with this diagnosis, and focusing the attention on the new approved molecules 
and the contemporary Clinical Trials, investigating new target therapies and new associations.

Keywords: Ovarian cancer; chemotherapy; recurrence; PARP inhibitors; BRCA mutation

Submitted Mar 27, 2020. Accepted for publication Jul 01, 2020.

doi: 10.21037/gs-20-413

View this article at: http://dx.doi.org/10.21037/gs-20-413

1163

https://crossmark.crossref.org/dialog/?doi=10.21037/gs-20-413


1150 Mancari et al. Update on current treatments and ongoing trials for ovarian cancer recurrence

© Gland Surgery. All rights reserved.   Gland Surg 2020;9(4):1149-1163 | http://dx.doi.org/10.21037/gs-20-413

treatment and on new perspectives in this setting.
The management of patients with recurrent EOC 

is complex and has to take into account many different 
factors (Table 1). In the recent past decision-making process 
was based mainly on the so-called “platinum-sensitivity”, 
depending on the period lasting from the end of first-line 
therapy to the subsequent relapse, with an arbitrary cut-
off of 6 months to differ platinum-resistant from platinum-
sensitive patients (7,8). 

The recent acquisitions led physicians to accept the idea 
that response to platinum is a continuous variable and that 
patients with recurrent disease have different prognosis, 
depending also from histology, site of recurrence and 
number of localizations—conditioning the possibility to 
offer secondary cytoreduction or not—previous therapies, 
patient’s conditions due to comorbidities or to symptomatic 
relapse, patient’s desire, residual side-effects from previous 
treatments, genetic factors and so on (9).

‘Platinum sensitivity and platinum resistance’ have 
recently acquired a probabilistic meaning, based on a likely 
good or poor response to platinum therapy, respectively.

Anyway platinum-free interval (PFI) depicts a useful 
clinical parameter, frequently used in clinical trials, since 
patients with platinum-sensitive relapse has a better 
prognosis, due to a statistically better response to platinum 
agents than the platinum-resistant patients (10).

Medical treatment for platinum-resistant and 
platinum-refractory relapse

Around 15–20% of patients experience disease progression 
a short period after completing a platinum-based 
chemotherapy, or fail to respond at all to this treatment. 
No validated biomarkers is known to predict likelihood 
of primary platinum-resistant or platinum-refractory 
disease. Only histotype gives a similar indication: low-
grade serous and mucinous ovarian cancer, as well as clear 
cell and endometrioid ovarian carcinomas are less chemo-
responsive, with a different prognosis, although they are 
often diagnosed at an early stage. 

Platinum resistance may be distinguished into primary 
platinum resistance, that is an intrinsic condition, proper of 
the tumour, and occurs during first-line therapy—leading 
to progressive disease and worsening conditions during 
therapy or shortly afterwards—and secondary platinum 
resistance, that is an acquired condition, emerging after a 
previous response to platinum therapy. 

Occasionally PFI <6 months is not predictive of absence of 
response to following platinum-based therapy (11), especially 
when patient experiments an intercurrent response to 
other drugs, and she may be candidate for further platinum 
followed by maintenance therapy. Particularly from BRCA-
mutated patients, we may be expected to have an additional 
response to platinum rechallenge therapy (12), and PARP 
inhibitors seems to be active both in platinum resistant and in 
platinum sensitive patients (13).

When patient is not eligible to platinum rechallenge 
for early relapse, with symptomatic relapse or worsened 
performance status, the objective of treatment should 
change and be focused on quality of life (QoL) and control 
of symptoms, trying to limit side effects: monotherapy with 
non-platinum agents should be preferred, in sequential 
way, with weekly paclitaxel, PLD, gemcitabine, topotecan 
or etoposide (14,15); no RCT (randomized Clinical 
Trial) is available to compare them (16). The addition 
of bevacizumab to non-platinum, may improve PFS—
with a median PFS of 6.7 months versus 3.4 months with 
chemotherapy alone—and contribute to reduce ascites, 
gastro-intestinal symptoms and pleural effusion (17,18). 
The US Food and Drug Administration and the European 
Commission approved bevacizumab combined with 
chemotherapy for platinum resistant ROC on the basis of 
results from AURELIA Trial.

Table 1 Factors that guide physician in the choice of medical 
treatment for patient with ROC

Tumour-related factors

Platinum-free interval

Histotype

Molecular characteristics of the disease

BRCA mutation or HRD

Patient-related factors

Number of previous lines of chemotherapy

Type of previous chemotherapy

Eventual residual toxicities

Nutritional status

Symptoms related to the presence of disease

Patient’s desire
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Medical treatment for platinum-sensitive relapse

Every physician may experience a difference in response rate 
of patients with recurrence of platinum-sensitive disease, 
usually proportional to the length of PFI. Depending on 
patient’s conditions, single-agent carboplatin or association 
with other drugs may be proposed. 

The first phase III RCT dealing with this choice 
was ICON4/OVAR 2.2, that compared the efficacy and 
tolerability of platinum alone to platinum and paclitaxel 
therapy (3). OS and PFS were improved in the second 
group, with acceptable toxicity, and the association became 
the standard of treatment in first platinum-sensitive relapse, 
if general conditions were valid, no residual peripheral 
neuropathy was present and alopecia was accepted.

In the AGO-OVAR-2.5 trial gemcitabine and carboplatin 
were compared with carboplatin monotherapy, and an 
increase of PFS was documented with the combination, that 
has been well tolerated, even without increase in OS (19). 

The third experimented combination was carboplatin 
and pegylated liposomal doxorubicin (PLD), compared with 
carboplatin–paclitaxel: the new combination showed lower 
toxicity with a median PFS slightly superior (CALYPSO 
Trial) (20). Even if the carboplatin-gemcitabine association 
and the carboplatin-PLD association didn’t demonstrate 
any difference in OS in comparison with carboplatin-
Paclitaxel regimen, their lower toxicity could suggest them 
as preferable regimens in this population.

In patients with PFI between 6 and 12 months OVA-301 
trial compared PLD alone with PLD and Trabectedin (21):  
the combination showed a benefit in terms of PFS and 
OS, and an additional as well as interesting outcome, 
emerging from this trial, was the possibility of delaying 

the following line of platinum therapy, assuming that this 
artificial prolongation of platinum interval could increment 
the response to this drug (22). In a short period, we should 
receive the results of Inovatyon study (NCT01379989), 
planned to compare carboplatin–PLD with PLD–
Trabectedin, to understand if the best option for patient 
with 6–12 months relapse is to use platinum or non-
platinum drugs. 

More advances were obtained with OCEANS Study, a 
phase III RCT, that demonstrated the superiority of the 
association of Carboplatin, Gemcitabine and Bevacizumab 
in terms of PFS (12.4 vs. 8.4 months, P<0.001) on the 
association of Carboplatin and Gemcitabine, without 
difference in OS (23,24). The lack of difference in OS could 
have been influenced from the short-lasting therapy with 
Bevacizumab and from the frequent use of Bevacizumab 
in subsequent line of therapies. The results of this study 
allowed the registration of bevacizumab in combination 
with gemcitabine and carboplatin, to treat patients with first 
recurrence of platinum-sensitive ovarian cancer. 

Bevacizumab is a monoclonal antibody directed against 
VEGF and its action, disrupting angiogenesis—that has a 
key-role in survival, replication and metastasis of cancer 
cells—has demonstrated to have a relevant clinical impact 
in many subgroups of patients, both with platinum-sensitive 
and with platinum-resistant ovarian cancer patients. 
Toxicity profile of Bevacizumab is now well known, with 
hypertension and proteinuria, that are frequent but easily 
manageable. 

Another study testing efficacy of Bevacizumab was 
MITO-16, a phase III RCT (NCT01706120) that evaluated 
the retreatment with Bevacizumab and chemotherapy in 

Table 2 Approved PARP-inhibitors for HGSOC in clinical practice 

Drug Use Line Genetic setting Condition

Olaparib Maintenance setting After 1st line
Somatic or germline 
BRCAm

FIGO Stage III e IV

Maintenance setting after PR o CR to  
PL-based therapy

After 2nd or 
subsequent line

BRCAm and BRCAwt
Recurrent or progressive 
disease

Niraparib
Maintenance setting after PR o CR to  
PL-based therapy

After 2nd or 
subsequent line

Brcam and BRCAwt
Recurrent or progressive 
disease

Rucaparib Monotherapy for pl-sensitive* pts 3rd or subsequent line
Somatic or germline 
BRCAm

Recurrent or progressive 
disease

Maintenance setting after PR o CR to  
PL-based therapy

*, if patient cannot use platinum. PR, partial response; CR, complete response; PL-based, platinum-based; Pts, patients.
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patients who already received bevacizumab in first-line 
therapy and experimented a platinum-sensitive recurrence: 
the results are encouraging, for the improvement in PFS 
(11.8 vs. 8.8 months, P<0.0001), while data for OS is not 
available yet (25). 

Recent findings improving medical treatment: 
PARP inhibitors 

PARP inhibitors (PARPi) are one of the most encouraging 
finding of clinical research in EOC in the last decades, and 
they are going to change natural history of this disease. 
They include Olaparib, Niraparib, Rucaparib, Talazoparib 
and Veliparib. The first three have been widely analysed 
(Table 2), showing their relevant anticancer activity in BRCA 
mutant (BRCAm) patients; the different trials, some of that 
still ongoing, demonstrated later their growing interest 
also in BRCA wild type (BRCAwt) patients with platinum 
sensitivity (26).

Nearly 20% of all EOC present a germline BRCA 
mutation, 6% a somatic BRCA mutation and approximately 
50% of all HGSCs seems to have HRD (Homologous 
Recombination Deficiency) (27,28). BRCAness phenotype 
in HGSOC patients correlates with response to platinum-
derived drugs and with PARP inhibitor.

PARPi express their potent antitumor activity killing 
ovarian cancer cells with BRCA1 or 2 deficiency (29-33).  
Nevertheless, PARPi are active, even if with a lower 
strength, also in BRCAwt HGSOC, mainly in ‘platinum-
sensitive’ recurrence (12). 

PARP enzymes are necessary for cell survival, since 
they are involved in DNA repair; PARPi express its 
lethality inducing DNA damage, that is usually repaired 
by Homologous Recombination (HR) system and that is 
defective in BRCAm or HRD cells, with consequent cellular 
apoptosis (26,34,35).

While Study 19 and SOLO2 studied olaparib and led the 
approval of this drug only for BRCAm patients, NOVA and 
ARIEL3, studying Niraparib and Rucaparib respectively, 
extended their indication even to BRCAwt patients as long 
as it was documented platinum-sensitivity, and both used 
BRCA status and HRD/LOH (loss of heterozygosity) status 
as predictor of response to treatment.

Olaparib

Olaparib is a well-known oral PARP-inhibitor that received 
FDA accelerated approval and EMA approval in 2014 for 

germline BRCAm HGSOC patients with platinum-sensitive 
recurrence (30,31,36-40).

The milestone study that led to Olaparib FDA 
registration was ‘Study 19’, a randomized, placebo 
controlled, double-blind, phase 2 study evaluating 
maintenance treatment with olaparib versus placebo after 
partial or complete response to chemotherapy (41). PFS was 
primary endpoint and it resulted significantly longer in the 
treatment group (8.4 vs. 4.8 months; HR 0.35; P<0.001); 
time to first subsequent treatment as time to subsequent 
relapse were also improved. These promising results were 
only a part of the real effect, since the study was originally 
designed to include both patients with and without BRCA 
mutations. A subsequent analysis was performed to evaluate 
the benefit of the experimental drug on BRCA-mutated 
patients; this subgroup of patients had further benefits in 
all end points: median PFS of 11.2 vs. 4.3 months, with 
impressive HR =0.18 (P<0.0001). BRCAwt patients also 
benefited from olaparib maintenance, although the benefit 
was much lower (7.4 vs. 5.5 months).

A confirmatory phase III study, Solo2, enrolled only 
patients with known or suspected BRCA-mutation and 
had at least PR (partial response) following completion of 
platinum-based chemotherapy. SOLO2 confirmed that 
PFS in the olaparib group was significantly longer than 
placebo (19.1 vs. 5.5 months, HR 0.30, 95% CI, 0.22–0.41; 
P=0.0001) (36).

Olaparib is generally well tolerated: the most common 
adverse events are nausea, fatigue, vomiting and anemia. 
One patient in Solo2 Study developed acute leukemia (AML) 
with a fatal outcome. No significant worsening of QoL has 
been described in both studies (37) and the ‘Time without 
symptoms of disease or toxicity’ (TWIST) in Solo2 has been 
longer in Olaparib group than in placebo group (13.5 vs.  
7.1 months). Solo1 study results finally allowed the approval 
of Olaparib for maintenance therapy in patients with newly 
diagnosed advanced OC, after first line of chemotherapy, 
since olaparib provided a substantial benefit with regard to 
PFS among women with BRCA1/2 mutation (38).

Niraparib

Niraparib is a particularly potent inhibitor of PARP-2. 
In 2017 FDA approved it for maintenance therapy in all 
women with recurrent EOC, after response to platinum-
based chemotherapy. 

NOVA trial was the pivotal phase III RCT, that showed 
a prolongation of PFS with Niraparib versus placebo in all 
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the three studied populations: gBRCAm patients (PFS of 
21.0 versus 5.5 months, HR =0.27, P<0.0001), non-BRCAm 
with HRD tumors (PFS of 12.9 versus 3.8 months, HR 
=0.38, P<0.0001), and non-gBRCAm cohort (PFS of 9.3 
versus 3.9 months, HR =0.45, P<0.001) (42). 

NOVA has been able to demonstrate the benefit of a 
PARPi in recurrent platinum-sensitive EOC beyond BRCA 
mutation and these results have been confirmed also in 
heavily pretreated EOC patients (43). QoL seems not to be 
altered from Niraparib use (44). 

Results regarding OS are still immature and have not 
yet been reported until now; at interim analysis Niraparib 
showed a trend towards prolonging OS versus placebo. 
Toxicity profile of Niraparib is similar to the other PARPi, 
however there are some that are peculiar of this drug, as 
Grade 3/4 thrombocytopenia, occurred in one third of 
cases, more frequent during the first cycles, and Grade 3/4 
hypertension, in 9% of patients (45). Thrombocytopenia 
has been studied and can be reduced with an accurate 
choice of initial dosage, depending on patient’s body weight 
and basal platelet count (46); hypertension may be easily 
prevented with a care monitoring of blood pressure, to start 
an appropriate therapy as needed. 

Unlike the other PARPi, niraparib has no effect 
on cytochrome P450 enzymes, and the probability of 
interaction with concomitant drugs is less probable; another 
unique characteristic is the ability to cross the blood brain 
barrier, with a possible therapeutic effect on this organ, 
mostly after radiotherapy (45).

Rucaparib

PARP-inhibitor Rucaparib received FDA approval in 2016 
as monotherapy, and in 2018 as maintenance therapy (47). 
The first breakthrough indication is valid after two previous 
lines of therapy, for patients with platinum-sensitive 
EOC relapse, and documented BRCA mutation, based 
on the results of the ARIEL-2 phase II study (48). The 
confirmatory phase III study was named ARIEL-3 (33). 

ARIEL2 was designed to identify molecular predictors 
of response to treatment with Rucaparib, in patients with 
platinum-sensitive recurrence of disease, testing a new 
HRD assay; in ARIEL2 Part 1 patients were stratified 
into one of three HRD subgroups: BRCAm (germline or 
somatic), BRCAwt and LOH high, or BRCAwt and LOH 
low. Primary objective was PFS, that resulted 16.6 months 
in first group, 13.6 months in the second and 10.8 months 
in the third group. This result support the important role of 

high genomic LOH as a predictive biomarker for sensitivity 
to treatment with Rucaparib (48).

Furthermore, ARIEL2 Part 1 showed that the mutation 
of RAD51C/D, another recombination-related gene, may 
be correlated with high genomic LOH in BRCA wild-type 
tumors, hence with rucaparib response.

ARIEL2 Part 2 demonstrated the major benefit in 
BRCAm patients, with platinum-sensitive disease, compared 
to the platinum-resistant/refractory patients (49,50). To 
confirm the predictive value of the HRD assay tested in 
ARIEL2, it was applied in ARIEL3, designed as double-
blind, placebo-controlled phase III RCT, comparing 
Rucaparib maintenance versus placebo, after partial or 
complete response to last platinum-based therapy. 

The three cohorts of patients treated with Rucaparib had 
better response than placebo, in favour of BRCAm group, 
with PFS of 16.6 vs. 5.4 months; among patients with a 
HRD disease, median PFS was 13.6 versus 5.4 months. 
For the Intention To Treat (ITT) population, the median 
treatment duration was 10.8 months for Rucaparib group 
vs. 5.4 months (P<0.0001). 

The most common grade 3 adverse events have been 
anemia and elevation in alanine aminotransferase or 
aspartate aminotransferase, both easy to monitor and to 
manage, by adjusting the dosage of Rucaparib. 

Considerations about the choice of which PARPi to 
prescribe should be based on the side effect profile of the 
drug, that may exacerbate any pre-existing toxicities or 
comorbidities, physician experience with various PARPi, 
and patient's BRCA status. 

Other PARPi: veliparib and talazoparib

Veliparib and talazoparib are other potent promising 
PARPi: RCT in ovarian cancer are ongoing with both drugs 
(51,52).

Veliparib, a more recent PARPi, has demonstrated a 
response rate (RR) of 26%, as monotherapy in relapsed 
BRCAm EOC, with a median PFS of 18.8 months in a 
phase 2 study (53). Veliparib has not been approved yet, but 
there are currently promising results available in preclinical 
and early clinical settings. Moreover in an international, 
phase III, placebo-controlled RCT, the efficacy of veliparib 
has been studied in first-line therapy for stage III or IV 
HGSOC, and continued as maintenance monotherapy 
(VELIA/GOG-3005, NCT02470585). The association 
therapy led to significantly longer PFS than chemotherapy 
alone: in the BRCAm cohort median PFS was 34.7 vs.  
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22 months; in the HRD cohort, it was 31.9 vs. 20.5 months; 
in ITT population, it was 23.5 vs. 17.3 months (hazard 
ratio, 0.68; P<0.001) (54).

Talazoparib has been studied in phase I trials and showed 
some clinical activity in relapsed BRCAm EOC. Actually 
more combination are under investigation, in association 
with Avelumab (NCT03330405) and with Pembrolizumab 
and ZN-c3 (NCT04158336).

New perspectives in ROC

Immunotherapy 

Immunotherapy is emerging as a promising approach to 
many tumours; in ovarian cancer treatment it is actually 
under investigation and limited only to clinical trials.

EOC, most ly  i f  BRCA mutat ion i s  present ,  i s 
characterized by a higher mutational load, and cancer cells 
expose neo-antigens, that stimulate the recruitment of TILs 
(tumor-infiltrating lymphocytes), mainly CD3+ and CD8+ 
and elevated expression of programmed death 1 (PD-1) 
and programmed death-ligand 1 (PD-L1), representing 
an ideal subset for treatment with immune checkpoint 
in combination with platinum-based chemotherapy or 
PARP inhibitors (55). Several trials have the objective to 
investigate the role of immune checkpoint inhibitors, some 
of them in combination with PARP inhibitors, both in first 
line and in recurrence setting (56-59).

Most of them are based on anti PD-1/PD-L1 pathway 
inhibitors and they can be used in combination with 
standard therapy. Some data have shown that the PD-1/
PD-L1 pathway blockade may be more effective in specific 
histotype, as the endometrioid one.

Nivolumab 
Nivolumab is a monoclonal antibody that blocks PD-1 
signaling targeting PD-1 receptor. In 2015 patients with 
recurrent EOC were treated with two different dosage in a 
phase II trial, with nivolumab 1 and 3 mg/kg: best overall 
response was 15% (primary end point) and two patients in  
3 mg/kg cohort experienced a complete and durable 
response (56). 

In a phase I study the combined treatment with 
nivolumab and cisplatin inhibited platinum-resistant OC 
cancer cells, inducing cell apoptosis and inhibition of 
ADAM17 expression (56,60). 

More trials with nivolumab are ongoing: two of them are 
waiting for results: one (NCT02737787) where nivolumab 

has been tested with investigational WT1 vaccine, and a 
randomized phase II trial (NCT02498600) to analyse the 
role of nivolumab with or without ipilimumab.

Pembrolizumab
Pembrolizumab is another anti-PD-1 antibody, evaluated 
in a phase Ib study (KETNOTE 028) (57), with initial 
evidence of activity, followed by a phase II study with 
Pembrolizumab monotherapy in subjects with advanced 
ROC showed modest activity, with ORR of 4.1% and 
PFS of 2.1 months, where higher PD-L1 expression was 
correlated with better response (KEYNOTE-100). A 
phase III study is now enrolling BRCAwt patients in a 
RCT for advanced OC in first line therapy with standard 
chemotherapy, with or without Pembrolizumab, followed 
by maintenance with olaparib or placebo (KEYLYNK-001/
ENGOT-ov43) (NCT03740165).

Avelumab
Another monoclonal anti-PD-L1 antibody is Avelumab: 
preliminary results of a phase IB study (NCT01772004) 
showed activity of avelumab in patients with refractory ROC, 
with a ORR of 12.3% in PD-L1-positive tumours (58).  
A phase III trials of avelumab for frontline therapy in 
combination with carboplatin and paclitaxel (Javelin ovarian 
100) has been discontinued for the disappointing results. 
In another Phase 3 clinical trial, dedicated to recurrent 
platinum-resistant/refractory disease (Javelin ovarian 200), 
Avelumab did not induce a significant improvement in OS 
or PFS versus PLD alone (NCT02580058).

Ipilimumab
Ipilimumab, tested in different diseases, is a monoclonal 
antibody that blocks the immunosuppressive signal by 
cytotoxic T-lymphocyte antigen (CTLA-4). Its efficacy in 
recurrent platinum-sensitive ROC was evaluated in a phase 
II study (NCT01611558) with an ORR of 10.3%.

New antiangiogenic drugs: antiangiogenesis beyond 
bevacizumab

Angiogenesis, that is a fundamental step for tumour grow, 
spread and metastatization, is dependent from different key 
factors: vascular endothelial growth factor (VEGF), platelet-
derived growth factor (PDGF), angiopoietin-Tie2 receptor, 
and fibroblast growth factor (FGF) (61). To antagonize 
angiogenesis is necessary to target these key factors.
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Cediranib
Cediranib is an oral tyrosine kinase inhibitor of VEGF 
receptor and c-KIT and has shown antitumor activity 
in recurrent EOC in many studies. ICON6 was a phase 
III RCT for platinum-sensitive relapsed ovarian cancer, 
where PFS has been significantly improved in arm A 
(chemotherapy/placebo, followed by placebo versus arm 
C (chemotherapy/cediranib followed by cediranib) with a 
value of 11.0 vs. 8.7 months (P<0.0001) (62). OS moved 
from 27.3 vs. 19.9 months, but this improvement was not 
statistically significant (P=0.21) (63). Diarrhea, neutropenia, 
hypertension, voice changes and hypothyroidism were the 
most common side effects, that were responsible of 40% of 
discontinuation in Arm C (62); nevertheless, QoL seems 
not to be negatively influenced from the drug (64).

Inhibitor of angiopoietin: trebananib
Trebananib inhibits angiopoietin-1 and -2, which are 
involved in the mechanism of angiogenesis, and they exert a 
crucial roles in tumour progression (65). 

TRINOVA-1 was a double-blind, placebo-controlled 
phase 3 RCT, evaluating patients with recurrent disease 
<12 months (66). Patients were randomized to receive 
weekly paclitaxel, together with trebananib or placebo. PFS 
was longer in the trebananib group (7.2 vs. 5.4 months, 
P<0.001), while OS was not different between the two 
groups (67). 

Unfortunately, TRINOVA-2 and Trinova-3 trials, 
in ROC or in first line of treatment, respectively, had 
disappointing results (68), since neither OS or PFS have 
been improved.

Given the mechanism of action, that differs from anti-
VEGF receptors, the adverse events of trebananib are 
distinct and safety profile has been not favourable: the main 
side grade 3 effects were diffuse oedema (more than 60%), 
ascites (30%) and vomiting (45%) (68).

Pazopanib
Pazopanib is an oral multitarget kinase inhibitor of VEGFR, 
PDGFR and c-kit, who showed promising activity as 
monotherapy in a phase II study conducted in patients with 
ROC (69). In a following phase II RCT the combination 
of pazopanib plus paclitaxel has not demonstrated superior 
efficacy to paclitaxel alone in women with ROC.

After the initial encouraging of MITO11 Study for 
patients with platinum-resistant/refractory ROC (70), a 
phase 3 study (AGO-OVAR16) of maintenance pazopanib 
versus placebo was planned for patients after first-line 

chemotherapy for advanced ovarian cancer. Although 
pazopanib prolonged PFS, this was not associated with 
improvement in median OS, and grade 3–4 adverse 
events were more common in the treatment group than 
in the control one, with neutropenia, fatigue, leucopenia, 
hypertension, raised AST and ALT and anemia (71). For 
both reasons Pazopanib did not find any clinical application 
for ROC.

Combinations

Based on the hypothesis that the interference of PARPi on 
Base Excision Repair (BER) system could synergize with 
chemotherapy, many combination trials has been started 
with olaparib or veliparib and chemotherapy (72,73); 
however full doses of both regimens are conditioned by 
overlapping toxicities (74-79). Alternatively different 
combinations were tested with PARPi and antiangiogenics 
or other drugs, trying to obtain a potentiated effect, with 
lesser toxicities (40). 

First evidences of activity in OC have been demonstrated 
in phase I studies of olaparib in combination with the PI3K 
inhibitor BKM120 (NCT01623349) and the AKT inhibitor 
AZD5363 (NCT02208375).

Combinations of immunotherapy with other drugs 
Many pre-clinical and clinical evidences support the 
combinations between  immunotherapy, specifically PD-1-
inhibitors, with chemotherapy and anti-angiogenics agents 
such as bevacizumab. Now several trials are ongoing and we 
need time to wait for their results. 

A single-arm phase II study of neoadjuvant chemotherapy 
plus durvalumab—a new antibody against PDL1—and 
tremelimumab, an anti-CTLA4 antibody, in the treatment 
of advanced-stage ovarian cancer (NCT03899610).

A similar phase I/II trial, now recruiting patient, 
for recurrent or refractory OC BRCAm patient, is 
studying olaparib with durvalumab and tremelimumab 
(NCT02953457). 

Another ongoing phase I/II study, for advanced or 
recurrent OC, with durvalumab added to olaparib or 
cediranib showed one PR in nine evaluable OC with the 
first combination and one PR in five evaluable OC patients 
treated with the second combination (NCT02484404).

One more RCT—Mediola study—has the objective to 
compare durvalumab in combination with olaparib, and 
durvalumab in combination with olaparib and bevacizumab, 
in patient with advanced OC ad it is now recruiting 
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(NCT02734004).
A Phase III RCT is enrolling patients with newly 

diagnosed advanced OC, to be treated with platinum 
based chemotherapy and bevacizumab with durvalumab, 
followed by maintenance durvalumab and bevacizumab 
or durvalumab, bevacizumab and olaparib (DUO-O) 
(NCT03737643).

IMagyn050/GOG 3015/ENGOT-OV39 is a Phase 
III, double blind, multicenter RCT of another anti-PD1 
Atezolizumab versus placebo, administered in combination 
with paclitaxel, carboplatin and Bevacizumab in first line 
advanced OC, from which we are waiting for results.

The phase III randomized, double-blinded ATALANTE 
RCT has enrolled patient with platinum sensitive 
recurrence, receiving Atezolizumab or placebo, in 
combination with platinum-based chemotherapy and 
bevacizumab (NCT02891824). 

Other combination trials include a phase II study 
(EORTC-1508)  invest igat ing Atezol izumab with 
bevacizumab or acetylsalicylic acid in platinum-resistant 
ROC (NCT02659384), still enrolling (80).

Further development of these combinations are 
needed, and they have already enriched to include other 
immunotherapic agents and PI3K inhibitors, based on 
previous studies, who showed synergistic effects (81). 

Combinations of PARP inhibitors and antiangiogenics
This combination started to be explored on the basis of 
hypothesis that hypoxia induced by antiangiogenic agents 
could determine a functional weakening of HR, thus 
sensitising BRCAwt tumour cells to the action of PARPi. 
This mechanism could reveal the potential synergy of 
PARPi with anti-angiogenic agents (82).

A phase 2 study for patients with platinum-sensitive 
ROC analysed the efficacy of olaparib alone or in 
combination with cediranib: median PFS was significantly 
longer for the combination group (17.7 versus 9.0 months, 
HR =0.42; P=0.005), without any particular advantage in 
BRCAm patient. The combination group demonstrated 
also a trend toward longer OS. Toxicities included 
diarrhea, hypertension, myelosuppression and fatigue 
(NCT01116648) (80-83). 

A phase I/II AVANOVA (NCT02354131) randomized 
platinum-sensitive ROC patients to niraparib versus 
niraparib and bevacizumab: niraparib plus bevacizumab 
significantly improved PFS compared with niraparib alone 
(median PFS 11.9 vs. 5.5 months, respectively) (84). Phase 
II study enrolled patients with the same clinical presentation 

and confirmed the efficacy of this chemotherapy-free 
association, where the median PFS was 11.9 months with 
niraparib and bevacizumab versus 5.5 months with niraparib 
alone (HR =0.35; P<0,0001).

Based on these positive results, two phase III trials are 
underway in both platinum sensitive (NCT02502266) 
still recruiting, and in platinum resistant OC patient 
(NCT02446600), with olaparib or cediranib alone, 
or in combination, compared with platinum-based 
chemotherapy (83). 

In women with platinum-sensitive ROC, ICON 9 trial, 
a phase III trial, is examining the role of maintenance with 
olaparib and cediranib versus olaparib alone, after platinum-
based chemotherapy (NCT03278717). 

An Italian a phase II trial randomized patient with 
platinum-resistant ROC to receive weekly paclitaxel versus 
the association of cediranib and olaparib, in continuous or 
intermittent schedule (Barocco Study). The group of patients 
treated with continuous schedule showed a promising trend 
towards the improvement of PFS, with the advantage of the 
oral administration and a good toxicity profile (85). 

The phase III PAOLA-1 trial has been just closed and 
showed the advantage of adding olaparib maintenance to 
Bevacizumab following platinum-based chemotherapy in 1st 
line OC. The median PFS was 22.1 months with olaparib 
and bevacizumab versus 16.6 months with bevacizumab 
alone; patients with BRCAm experimented a median PFS 
of 37.2 months (HR =0.33) and patients with HRD without 
BRCAm had a median PFS of 28.1 months (HR =0.43) (86) 
(NCT02477644).

Combination of PARPi and chemotherapy
The association between veliparib and temozolomide 
versus PLD, is being tested and results are not available yet 
(NCT01113957).

The combination of oral cyclophosphamide and veliparib 
versus oral cyclophosphamide have been well tolerated 
and showed some clinical activity, but the addition of 
veliparib did not improve either the response rate or the 
median PFS (NCT01306032). One more ongoing trial is 
testing the efficacy of the association between Veliparib and 
carboplatin plus paclitaxel versus chemotherapy and placebo 
(NCT02470585). 

Intraperitoneal chemotherapy

Even if scientific literature is rich in publications regarding 
intraperitoneal (i.p.) chemotherapy, it is not possible to 
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make generalizations about this argument, since the single 
studies include too small groups of patients, with different 
schedule of treatment, not comparable each other (87-89).

HIPEC (Hyperthermic Intraperitoneal Chemotherapy) 
has been developed to combine the advantages of  
loco-regional delivery of chemotherapy with surgical 
radicality (90). The presumed benefit is that extensive 
peritonectomy allows macroscopic cytoreduction of 
peritoneal implants which, when combined with heated 
intraperitoneal chemotherapy, provides ‘an avenue for 
further microscopic cytoreduction’ (90). The biggest 
prospective randomized trial in the recurrent setting has 
been widely criticized (91-93), while a meta-analysis of 
retrospective studies in advanced or recurrent EOC did not 
show any survival advantage (94), but rather an increase in 
AEs (e.g., anemia, acute kidney injury), (95,96) precluding 
HIPEC from standard-of-care treatment. For that reason, 
HIPEC data were not accepted within the scientific 
gynecologic oncology community (97). 

A recent RCT had the purpose to determine the role 
of surgery followed by hyperthermic intra-peritoneal 
chemotherapy (HIPEC) versus surgery alone in patients 
with platinum-sensitive ROC, in terms of PFI, OS, 
morbidity and mortality, second recurrence pattern and 
QoL (HORSE NCT01539785). 

Large prospective studies are required to further quantify 
the true efficacy of HIPEC and to compare its efficacy and 
compatibility with targeted therapy (e.g., bevacizumab). 
In the meanwhile, HIPEC should not be considered 
as standard therapy and be limited to well-designed 
prospective RCTs (98).

Emerging drugs

Novel classes of drugs, that act with different mechanisms 
and new targeted therapies, are under investigation, but 
they need time to be tested and implemented. 

Antibody drug conjugates (ADC) are a novel class of 
antineoplastic drugs, delivering cytotoxic therapy directly 
within cancer cells, and seem promising in the management 
of OC patients. 

Mirvetuximab soravtansine (IMGN853), an antibody-
drug conjugate that binds to folate receptor-α (FR-α) to 
provide tumor-directed delivery of the potent microtubule-
disrupting agent (DM4), showed promising activity in 
patients with ROC (99). On the basis of phase I study 
results, a phase III RCT of Mirvetuximab monotherapy 
versus standard chemotherapy has completed accrual with 

evidence of activity, although without reaching statistical 
significance (NCT02631876): a new phase II study is 
now starting for ROC (Mirova study), where patients 
with FR-α high will be randomly assigned to platinum-
based chemotherapy versus carboplatin and mirvetuximab 
(NCT04274426).

Sacituzumab govitecan (SG) is a novel ADC, targeting 
trophoblast-antigen-2 (Trop-2), highly expressed in 
many tumors, to deliver SN-38, the active metabolite of 
irinotecan. Actually patients with solid tumour may be 
enrolled into SEASTAR Study, to evaluate rucaparib in 
combination with other anticancer agents, one of which is 
SG (NCT03992131).

Additional ADC are being evaluated in OC, including 
agents that target NaPiB2, Trop2, mesothelin, and MUC16 
are in phase 1 clinical trials.

Lurbinectedin is an inhibitor of RNA polymerase II, 
involved in the transcription process that is over-activated 
in tumours; its efficacy has been investigated in various 
types of solid tumours and it showed activity in platinum-
resistant OC patients in a randomized phase II trial versus 
topotecan (100). 

In a phase III CORAIL RCT, treated with Lurbinectedin 
or standard chemotherapy (investigator choice), patients did 
not obtain any advantage in terms of PFS, but similar efficacy 
and favourable safety profile has been documented (101), 
indicating a potential role for this drugs in different settings 
or in association with other drugs. 

A phase II-III study, actually recruiting, for first 
line advanced OC, will randomly assigned standard 
chemotherapy  w i th  o r  w i thout  Lurb inec ted ine 
(NCT02159820). 

Guadecitabine is a DNA demethylating agent, already 
approved for different tumours. It has been demonstrated 
that low dose of this drug can resensitize cancer cells to the 
action of platinum. An Italian phase II study for platinum 
resistant OC patients have been treated with Decitabine 
in combination with Carboplatin versus chemotherapy 
at physician’s discretion (NCT01696032), and it showed 
encouraging activity in heavily pre-treated patients. 

More agents are being actually late stage trials, namely 
NUC-1031, a gemcitabine prodrug, in a phase II trial for 
platinum-resistant OC (NCT03146663). DEBIO 1143, a 
second mitochondrial-derived activator of capsases (SMAC 
mimetic), has been studied in a phase Ib study for OC, and 
now it is under investigation for the treatment of different 
solid tumours together with nivolumab, after progression to 
tanti-PD1 drug (NCT01930292).
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A phase II RCT for patients with resistant/refractory 
OC, will randomized them to treatment with volasertib—a 
PLK1 inhibitor, that blocks cell division—or investigator’s 
best choice (NCT01121406). 

Adavosertib is a WEE1 tyrosine kinase inhibitor 
(AZD1775), that acts on G2 phase of cell-cycle. To block 
this checkpoint means to prevent DNA repair and favour 
p53-deficient tumour cells not be repaired from DNA-
damaging and increase antitumor activity (102). Treatment 
with adavosertib plus carboplatin showed encouraging 
activity in patients with p53-mutated ovarian cancer that 
is refractory or resistant to first-line chemotherapy (103). 
Further studies in ovarian cancer are ongoing. One of these, 
is a phase II trial, for patient with ROC, to test tolerability 
and efficacy of adavosertib with or without olaparib in 
treating patients with ROC (NCT03579316).

Conclusions 

Ovarian cancer is a very heterogeneous disease: when OC 
recurs, it is not a curable disease anymore, with a big variety 
of clinical, biological, genetic and immunological pathways 
involved into the response to treatments. 

The choice of the most appropriate treatment is based 
on many factors; if chemotherapy is judged the best option, 
the choice of single-agent versus combination therapy 
should take into account many factors: PFI, histotype, 
molecular characteristics, presence of a BRCA mutation or 
HRD, number of previous lines of chemotherapy, eventual 
residual toxicities, nutritional status, symptoms related to 
the presence of disease (104,105).

Mortality rates remain high, but during the last years 
antiangiogenics therapies and PARP-inhibitors have 
changed the history of this disease and improved the 
outcome in OC patients: as demonstrated by numerous 
trials and by a recent meta-analysis, PARPi allowed to 
prolong PFS and OS more than every other previous 
drug, with wider efficacy in BRCA mutated patients (106). 
Niraparib have been approved in all patients, regardless of 
the mutation status, instead Olaparib may be given only to 
mutated patients as first line and regardless of BRCA status 
in following recurrences. Rucaparib has been approved both 
as monotherapy and in a maintenance setting in BRCA 
mutant tumours. 

Among the experimented molecules, ADC binding 
antigens—as Mirvetuximab soravtansine—are some of 
the most interesting target agents. These new drugs may 
contribute to an improved strategy for getting through 

resistance to standard chemotherapy. 
Many combination therapies are actually under trial, 

similarly as many new target agents; their results will 
hopefully improve clinical management of this disease 
and shed some light on many topics: the possibility 
to rechallenge PARP-i for a second time, after a good 
response, as in the OReO trial (NCT03106987), to test 
the efficacy of PARPis according to HRD status, or to 
prolong maintenance therapy after oligometastatic relapse, 
for the hypothetic benefit of continuing treatment beyond 
progression, to introduce new molecules into clinical 
practice and better personalize therapy according to 
patients’ need, to reduce side effects and improve QoL. For 
this purpose questionnaire about QoL should be integrated 
into routine practice.
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