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Introduction

Ovarian cancer is not a rare disease, whose 
management requires specific expertise. Indeed, 
clinicians are called onto offer patients treatment 
solutions suited to each individual case, according 
to their particular characteristics and phase of the 
disease. The treatment of recurrence, a stage 
reached by most patients, is particularly challeng-
ing. Although responses are expected in over 80% 
of women who receive standard platinum-based 
first-line therapy, the majority of patients with ad-
vanced ovarian cancer will ultimately relapse and 
develop drug-resistant disease1. Approximately 
20-30% of patients never have a clinical remission 
and continue to have evidence of residual or pro-
gressive disease during treatment. After relapse to 
first-line treatment, only 10-30% of patients have 
long-term survival2. Therefore, it follows that the 
increase in survival observed in recent decades 
has been achieved thanks to improvements in the 
treatment of recurrence, rather than due to first-
line treatments. Furthermore, as most patients ex-
perience repeated therapeutic responses and 

relapses, it is important to design a treatment strat-
egy that includes several lines of therapy, in the 
correct sequence and from early stages, in an 
attempt to offer the patient all effective available 
options.

This volume presents the available evidence re-
garding the treatment of recurrent ovarian cancer, 
evaluated by experts in the fields of diagnosis and 
both medical and surgical therapy. Throughout this 
review, it is explained how a multidisciplinary ap-
proach can allow the development of personalized 
management strategies based on new knowledge 
and new resources. Different aspects to be con-
sidered in the management of recurrent ovarian 
cancer such as the importance of planning a cor-
rect sequential treatment strategy, the clinical im-
plications of BRCA mutations, and the role of sur-
gery will also be analyzed in depth.

References
 1. Markman M, Bookman MA. Second-line treatment of ovarian 

cancer. Oncologist. 2000;5:26-35.
 2. Cannistra SA. Cancer of the ovary. N Engl J Med. 2004;351: 

2519-29.
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challenging diseases such as ovarian cancer3,4. 
Indeed, the management of ovarian cancer re-
quires ever-greater expertise and increasingly so-
phisticated equipment that can only be found in 
specialized facilities, through an interaction be-
tween experts from different sectors. In the multi-
disciplinary management of ovarian cancer, sev-
eral different professionals must play important 
roles:

– Radiologists: Imaging techniques such as CT, 
MRI, and PET allow to pinpoint the disease 
site and therefore to define the most appropri-
ate intervention and the right timing.

– Pathologists: The histological classification 
and the definition of the different histopatho-
logical variables have a fundamental role to 
play in the identification of prognostic factors 
and the selection of the treatment strategy.

– Oncological gynecologists: Surgery is the key 
element in the management of ovarian can-
cer; surgical approach requires performing 
tumor debulking procedures that are not only 
merely limited to the pelvis but also in the 
upper abdomen. Oncological gynecologists 
also play a key role in providing a link be-
tween the rest of the professionals involved.

– Medical oncologists: Conventional chemo-
therapy and the increasing use of novel tar-
geted therapies have led to progressive im-
provements in survival outcomes.

– Radiotherapists: In certain cases, radiothera-
py is used to treat inoperable localized lesions 
or for palliative purposes in advanced lines of 
therapy.

In recent decades, new knowledge and the ad-
vent of novel diagnostic and therapeutic resources 
have made the approach to the management of 
patients with ovarian cancer increasingly complex1. 
Ovarian cancer is biologically heterogeneous, and 
the sensitivity to treatment varies greatly from case 
to case2. Over the past few decades, the improve-
ments in our understanding of tumors, their biology, 
diversification, and complexity have allowed mod-
ern oncology to deal with a continuous series of 
new challenges. An ever better understanding of 
the mechanisms underlying tumor growth and 
spread has made it possible to develop increas-
ingly sophisticated therapies that specifically target 
the different neoplastic isotypes. Hence, since the 
second half of the past century, the two main ther-
apeutic approaches to ovarian cancer (namely, 
chemotherapy and surgery) have progressed along 
parallel tracks. In recent years, the need to com-
bine these approaches has changed the outlook 
regarding the treatment program for cancer pa-
tients, which has called for increasingly close inter-
action between the various players involved in the 
treatment process (surgeons, oncologists, but also, 
in certain cases, and radiotherapists). This multi-
disciplinary approach is essential for the diagnosis 
and care process, allowing the development of 
complex treatment protocols combined with a more 
specific treatment of symptoms (pain therapy and 
psychological and dietary counseling). The direct 
consequence of the introduction of these tech-
niques is the need to adapt health-care facilities to 
meet the new requirements. Disjointed treatment 
programs are no longer viable for complex and 
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Anesthetists, clinical psychologists, nutritionists, 
and surgeons of other specialties, such as tho-
racic surgery, general surgery, urology, and plas-
tic/reconstructive surgery, are other professionals 
involved in the multidisciplinary management. Im-
portantly, nursing staff also plays a key role, espe-
cially in patient management and support3,4.

Another important aspect in the management of 
patients with ovarian cancer is the centralization of 
reference centers. Scientific studies, conducted to 
assess oncological results at reference centers, 
have shown that centralizing ovarian cancer pa-
tients in specialized facilities can guarantee higher 
standards of care and better oncological out-
comes5-7.

As early as 1997, the Society of Surgical Oncol-
ogy (SSO) reached the conclusion that “Optimal 
management of ovarian cancer requires the skillful 
and appropriate integration of cancer surgery and 
chemotherapy, and is best carried out in centers 
in which an experienced and coordinated multidis-
ciplinary team is available”8, thereby stressing that 
a multidisciplinary approach and treatment in cen-
tralized facilities are of fundamental importance for 
the management of ovarian cancer. In 2002, the 
American College of Obstetricians and Gynaeco-
logists published a Committee Opinion that recom-
mends referring patients to an oncological gyne-
cologist in cases in which ovarian cancer is 
suspected9. The surgical aspect particularly de-
mands its performance in a specialized facility, 
since receiving the best possible surgery is of 
paramount for the prognosis of ovarian cancer 
patients. In fact, increasingly robust data reflect 
the correlation between optimal debulking surgery 
and improved survival outcomes10,11. Several stud-
ies have shown that the volume of the center is an 
independent variable for estimating the likelihood 
to achieve a complete debulking surgery. A Finn-
ish prospective study showed that a patient with 
Stage III ovarian cancer treated by an oncological 
gynecologist at a reference center was 3 times 
more likely to have radical surgery (without resid-
ual disease) than a patient treated by general gyn-
aecologists12.

In 2015, an American study conducted on 
11,865 patients with Stage III/IV ovarian cancer 
assessed which factors could affect the likelihood 
of obtaining adequate treatment10. It was found 
that being treated in a non-reference center in-
creased the likelihood of receiving sub-optimum 
surgery or not receiving surgery at all10. Addition-
al studies have also shown that treatment in refer-
ence centers increases (5 times) the probability of 
obtaining a correct surgical staging, an element 
that has considerable prognostic and therapeutic 
implications11.

Survival is one of the most important indicators 
for assessing the efficacy of a cancer treatment13. 
Several analyses, mostly retrospective, have indi-
cated that the volume of the center correlates with 
disease-free survival and long-term survival13-16.

In one of the first studies on this subject, by 
evaluating the Japanese data of the Osaka Cancer 
Registry, Ioka et al. showed that receiving surgery 
in a reference center improves survival in ovarian 
cancer patients16. Similar results were obtained in 
the study published by Mercado et al., demonstrat-
ing that treatment by expert physicians in reference 
centers is associated with a 40% higher survival 
than treatment at non-specialized centers14. In line 
with the results of a number of publications, it has 
been extensively established that receiving surgery 
from a team of oncological gynecologists leads to 
better outcomes than when surgery is performed 
by general surgeons or general gynecologists13,15.

Another important aspect regarding case cen-
tralization is the management of complications as-
sociated with treatment (be it surgical, medical, or 
radiotherapy). Indeed, although patients treated in 
reference centers have a higher rate of complica-
tions (due to the more intensive treatments re-
ceived), patients treated in low-volume centers 
have a 50% higher probability of dying from treat-
ment complications17.

In addition to the adequacy of the facilities and 
the experience of the medical staff, the improved 
outcomes of cancer patients treated at reference 
centers reflect better adherence with standard 
treatments7,15. According to the National Compre-
hensive Cancer Network (NCCN), the optimum 
treatment for patients with ovarian cancer consists 
of preferably optimal debulking surgery (absence 
of residual disease), followed by six cycles of plat-
inum-based chemotherapy18. Receiving treatment 
that does not comply with guidelines increases the 
risk of an unfavorable disease course19. US data 
showed that treatment paradigm adherence is sig-
nificantly better in reference centers20.

Given the medical literature data that show how 
treatment in reference centers improves the prog-
nosis of patients with ovarian cancer, patients must 
be guaranteed treatment programs that allow the 
centralization of oncological cases in dedicated 
facilities. Centralization and management by a 
team of experts with interdisciplinary expertise al-
low to obtain better oncological outcomes, which 
reduces inadequate treatments and improves the 
management of treatment complications.

References
 1. Michener CM, Belinson JL. Modern management of recurrent 

ovarian carcinoma. A systematic approach to a chronic disease. 
Oncology (Williston Park). 2005;19:1277-85.
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ovarian cancer was conducted. An independent 
correlation was identified between the percentage 
of patients undergoing complete debulking sur-
gery and the post-recurrence survival (a 3-month 
increase in the median survival for each 10% in-
crease in the percentage of patients operated) 
(Fig. 1)2.

From a surgical standpoint, the site of recurrence 
is a key factor. Importantly, just one-third of cases 
have a single site at the time of the procedure. A 
retrospective analysis was conducted on 73 pa-
tients with isolated lymph node recurrence3. Fol-
lowing secondary debulking surgery, at 50-month 
follow-up, 43.8% of patients were alive and dis-
ease-free, 24.6% were alive with disease, and 
31.5% had died of ovarian cancer. No significant 
post-operative morbidity was observed. The au-
thors concluded that, in this type of recurrence, 
surgical treatment is feasible, tolerated, and associ-
ated with good clinical outcomes3.

With the objective of identifying the characteristic 
is of patients who could benefit from surgery in the 
presence of recurrence, a retrospective analysis 
was conducted on 267 patients who received sur-
gery in different centers in 2006 (DESKTOP I 
study)4. Complete resection was associated with 
significantly longer survival compared with sur-
gery leaving any post-operative residuals (median 
45.2 vs. 19.7 months; HR: 3.71; 95% CI: 2.27-6.05; 
p < 0.0001). Factors associated with complete 
resection were good performance status, complete 
resection at first surgery, and absence of ascites. 
A score for the prediction of complete cytoreduc-
tion in recurrent ovarian cancer was proposed 
based on these factors (AGO score)4. DESKTOP II 
trial was performed to verify this score prospec-
tively5. A total of 516 patients with recurrent ovarian 

Surgery is one of the standard approaches in 
the management of ovarian cancer at early stages, 
and it also plays a role in the treatment of recur-
rence, although this role has not yet been clearly 
defined. The research conducted in this area fo-
cuses on achievable objectives, the identification 
of candidate patients, and the possibility to affect 
prognosis.

The fifth Gynecologic Cancer InterGroup con-
sensus conference on ovarian cancer has recently 
defined the criteria to identify patient subgroups, 
considering current therapeutic advances and the 
evidence accumulated in the past decades1.

The historical definition based on the progres-
sion-free interval (PFI) used to define platinum-
sensitive/resistant disease has been replaced by 
the therapy-free interval (TFI) concept. The TFI can 
be broken down into the platinum therapy-free in-
terval (TFIp), non-platinum therapy-free interval 
(TFInp), and biological therapy-free interval (TFIb). 
Other criteria to consider include histology, BRCA 
mutation status, the number and type of previous 
treatments, the results of prior therapy, and patient-
reported symptoms1.

Although chemotherapy with targeted therapy 
clearly forms the basis of recurrent ovarian cancer 
treatment, the nature of the follow-up and the role 
of surgery have not yet been established. An un-
answered question refers to the criteria that must 
be met to begin the treatment of recurrent ovarian 
cancer. Should the diagnosis of recurrence be 
based on CA-125 levels rather than waiting for the 
onset of symptoms? Could the anticipation of the 
diagnosis provide clinical benefit and mark the 
point at which to start the treatment?

A meta-analysis based on a systematic literature 
review, including 2,019 patients with recurrent 
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cancer were enrolled; of these, 261 (51%) were 
classified as score positive, and 129 patients with 
a positive score and first relapse were operated on. 
The rate of complete resection was 76%, thus con-
firming the validity of this score regarding the pos-
itive prediction of complete resectability in two or 
more of three patients5.

On the basis of these results, DESKTOP III trial 
was conducted to investigate the role of secondary 
cytoreductive surgery in platinum-sensitive ovarian 
cancer patients with a positive AGO score (PS 
ECOG 0, ascites ≤ 500 ml, and complete resection 
at initial surgery)6. 

The ad interim results are available. A total of 407 
patients were randomized to second-line chemo-
therapy or debulking surgery, followed by chemo-
therapy. Complete resection was achieved in 67% 
of patients. Median PFS was 19.6 months with sur-
gery and 14 months without surgery (HR: 0.66, 
95% CI: 0.52-0.83, p < 0.001). The median time to 
start of first subsequent therapy (TFST) was 21 
versus 13.9 months in favor of the surgery arm (HR: 
0.61, 95% CI: 0.48-0.77, p < 0.001) (Fig. 2)6.

Analysis of the primary endpoint OS is kept 
blinded due to immaturity and will be evaluated 
after extended follow-up. The authors concluded 
that until final OS data will definitively define the 
role of secondary cytoreductive surgery, it should 
at least be considered as a valuable option in pa-
tients with a positive AGO-Score6. Since the advan-
tages of surgery were associated only with com-
plete resection, adequate patient selection should 
be accompanied by the selection of appropriate 
centers, which have the necessary facilities and a 
team of professionals capable of achieving 

complete resections in the greatest number of pos-
sible cases.

Research on tertiary debulking surgery is very 
limited. Certain authors have evaluated the impact 
on survival and attempted to identify factors predic-
tive of optimum tertiary resection. Surgery was de-
fined as optimum when the residual disease was 0 
or ≤ 0.5 cm7-9, and the criteria considered to be 
predictive of a favorable result were tumor size  
< 5 cm7, single tumor site8, and the absence of 
middle abdominal involvement, i.e., absence of 
peritoneal carcinomatosis9. A multicenter study on 
the impact of tertiary debulking surgery on sur-
vival was published in 201710. The study included 
103 patients with recurrent ovarian cancer and a TFI 
of more than 6 months. Complete debulking was 
achieved in 71 subjects (68.9%) and was seen to 
be the best predictive factor of survival. Median OS 
was 43 months compared to 33 months for patients 
with residual tumor (p < 0.001). After multivariate 
adjustment, the presence of a single lesion and 
good (ECOG 0) performance status was the only 
significant predictors of complete surgical cytore-
duction10.

Recommendations from the recent ESMO-ESGO 
consensus conference on ovarian cancer11 indicate 
that currently, the option of secondary cytoreductive 
surgery followed by platinum-based combination 
therapy should be discussed with all eligible patients. 
Patients should be selected if they have a high prob-
ability of having a complete resection, and the follow-
ing predictors for resection should be considered:

– Platinum treatment-free interval (TFI) of > 6 
months.

– Positive AGO score. 
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Figure 1. Correlation between post-recurrence median survival and percentage of patients undergoing 
complete debulking surgery (modified from Bristow, et al.2).
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– Absence of probably irresectable lesions on 
imaging. 

– Absence of contraindications to surgery (e.g., 
comorbidities, and prior severe complications 
of surgery).

Experts also stand out that centers offering sec-
ondary surgeries should have the necessary re-
sources and infrastructures including an estab-
lished multidisciplinary team coordinating the 
pre-, intra-, and post-operative care needed to 
achieve complete resection in the majority of these 
procedures. Regarding the benefits of tertiary 
complete cytoreductive surgery, recommendations 
only mention the limited evidence that currently 
there is11.

Considering the newly generated clinical evi-
dence, it is expected that the inclusion of surgery 
in treatment strategies, based on an appropriate 
selection of patients, can open perspectives to im-
prove survival.
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Diagnosing a recurrence is a very delicate mo-
ment in the management of ovarian cancer as, 
from a prognostic point of view; the patient is un-
likely to be cured. From that point, the effort to be 
made must employ available medical and surgical 
options to achieve chronic disease status, prolong-
ing patient’s survival with the best possible quality 
of life. The right approach is by planning, when-
ever possible, a sequential treatment strategy al-
lowing the use of all the treatment options cur-
rently available.

As the general objective for patients with recur-
rent ovarian cancer is non-curative, tolerability is of 
great importance for treatment selection. Conse-
quently, the best time to start treating the patient 
must be carefully evaluated, taking into account the 
fact that each therapy is accompanied by a risk of 
adverse events that may have an impact on the 
quality of life1. Concerning the criteria that indicate 
recurrence, there is no consensus on the manage-
ment of ovarian cancer patients who, following 
complete clinical response to first-line therapy, 
have increased CA-125 levels in the absence of 
symptoms of recurrence2. In the MRC OV05/
EORTC 55955 study, Rustin et al.3 suggested that 
reintroducing chemotherapy at this stage does not 
improve survival and that, therefore, the value of 
routine measurement of CA-125 in the follow-up of 
patients with ovarian cancer who attain a complete 
response after first-line treatment is not proven3. 
The National Comprehensive Cancer Network 
(NCCN) 2016 guidelines4 suggest different options 
to be considered: waiting for clinical recurrence, 

enrolling the patient in a clinical study, or even 
starting second-line therapy with an agent with an 
acceptable tolerability profile.

With regard to the selection of treatment and 
especially, to the design of the sequential strategy 
for the different lines of therapy, different factors 
should be taken into consideration, such as:

– Histology.
– Genetic mutations.
– Characteristics of the recurrence (site, resect-

ability, and presence of symptoms).
– Prior therapies.
– Number of lines of treatment.
– Patient’s general condition.
– Treatment-free interval (TFI), which since the 

arrival of targeted therapies, has been broken 
down into:

 • Platinum-free interval (PFI).
 • Non-platinum TFI.
Although the PFI is no longer the only factor to 

be considered for treatment selection, it remains of 
considerable importance. Conventionally, patients 
have been classified into different groups accord-
ing to the PFI after platinum-based first-line thera-
py. Refractory patients are those who relapse dur-
ing platinum-based chemotherapy or within 4 
weeks of treatment; resistant patients experience 
recurrence within 6 months after the end of thera-
py; partially-sensitive patients relapse between 6 
and 12 months and those that are fully sensitive 
experience recurrence more than 12 months from 
the end of chemotherapy. These patient segments 
have different prognoses, with different response 
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subsequent platinum is significantly low (27-33%), 
with a TTP inferior to 6 months12.

The aim of treatment for patients with limited 
sensitivity to platinum includes an improvement in 
the time to progression (TTP) and in OS. In the 
OVA-301 study, when this subgroup of patients 
received platinum as subgroup of patients thera-
py15, TTP was extended in 4 months with trabect-
edin + PLD versus PLD monotherapy (median 
TTP 11.5 vs. 7.5 months, respectively; HR = 0.61; 
p = 0.0203) (Fig. 2). Regarding survival, treatment 
with trabectedin + PLD in this subset of patients 
resulted in a significant 9-month improvement in me-
dian OS compared with PLD (27.7 vs. 18.7 months; 
HR: 0.58; p = 0.0153)16.

A further analysis was performed to better un-
derstand the impact of adding trabectedin to PLD 
in the outcomes of post-progression therapy. Sur-
vival was accounted from the moment of adminis-
tration of subsequent platinum after completion of 
the OVA-301 trial. Median OS with platinum was 
significantly extended by 8.7 months (18.6 vs. 9.9 
months; HR = 0.54; p = 0.0169) when patients 
received trabectedin + PLD instead of PLD mono-
therapy in the previous line (Fig. 2)15.

These observations are in line with trabectedin’s 
mechanism of action, as this agent may restore 
tumor sensitivity to platinum by modifying the tumor 
microenvironment and by selecting cancer cells 
that are more responsive to platinum12. Based on 
the clinical evidence, trabectedin + PLD represents 
a valuable treatment for platinum-sensitive patients 
for whom platinum rechallenge might not be the 
best option, such as patients with limited sensitiv-
ity to platinum.

rates and survival outcomes (Fig. 1). However, 
platinum sensitivity is a continuous variable, so it is 
difficult in any case to characterize patients based 
on defined time intervals5.

The different prognoses of the previous patients’ 
populations entail large variations in the treatment 
objective6. For patients with a poor prognosis (clas-
sified as refractory or resistant to platinum), the aim 
of treatment consists of controlling symptoms and 
maintaining the quality of life.

The case is very different when patients have a 
better prognosis (platinum-sensitive patients), for 
whom the goal of therapy is to increase progres-
sion-free survival (PFS) to each line of therapy, al-
lowing a possible survival extension and leading to 
disease chronification. At the expense of incorpo-
rating recent findings on the use of PARP inhibitors 
(PARPi) in the first-line setting7-10, the current rec-
ommendation of the scientific community is to use 
platinum with or without bevacizumab or a PARPi 
in all those patients for whom platinum re-treatment 
might be the best option11. However, there are situ-
ations in which platinum rechallenge is not the best 
option, even for ovarian cancer patients considered 
sensitive to platinum. The main limitations of plati-
num re-treatment are the increased toxicity and the 
decreased efficacy usually observed after each 
new re-exposure to platinum12. Importantly, the 
consensus has not been reached regarding the 
best treatment option to be offered to patients with 
limited sensitivity to platinum (recurrence between 
6 and 12 months)12-14. Issues that may prevent 
platinum rechallenge are especially relevant for 
these patients (Table 1), since, after platinum-
based first-line therapy, the response rate to 
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As previously mentioned, other factors such as 
prior therapies and the number of lines should be 
considered when planning the treatment sequence 
for attempting to achieve chronic disease status. 
The ever-greater use of platinum is leading to an 
increase of hypersensitivity cases. The incidence 
of hypersensitivity reactions to carboplatin gradu-
ally increases with the number of cycles. From only 
1% of hypersensitivity reactions observed during 
the first five cycles of platinum, it increases to 27% 
beyond the seventh cycle and reaches 44% when 

platinum is administered in the third line17. In these 
situations, or to prevent them, the introduction of 
an effective non-platinum-based therapy allows 
treatment continuation avoiding the onset of hyper-
sensitivity reactions or cumulative and irreversible 
platinum-associated toxicities such as severe my-
elosuppression, ototoxicity, or renal toxicity18. 
Trabectedin+PLD combination has also shown rel-
evant results in platinum-sensitive ovarian cancer, 
being in line with other treatment options available 
for these patients19 (Fig. 3) and representing the 
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Figure 2. Outcomes in the patient subgroup from the OVA-301 study with a PFI of 6-12 months who received 
platinum-based chemotherapy after treatment with trabectedin + PLD or PLD alone (modified from Colombo12).

Table 1. Treatment options and expectations for patients with recurrent ovarian cancer and limited sensitivity 
to platinum

Treatment options What effects to expect?

Re-treatment with platinum (carboplatin + taxane/
gemcitabine/PLD ± maintenance therapy)

– Demonstrated efficacy in phase 3 clinical trials; efficacy 
decreases after each new line of treatment (in clinical 
practice)

– Cumulative increase in toxicity

Combination without platinum (trabectedin + PLD) – Potential improvement in the response to subsequent 
treatment with platinum and prolongation of survival

– Time to recover from the toxicity caused by previous 
treatments while taking an active agent

– Only option in patients who are not eligible for another 
platinum-based therapy

Monotherapy without platinum (e.g., PLD) – Efficacy poorer than the previous treatment options 
(MITO-8 and OVA-301 studies)

– Adequate safety profile

PLD: pegylated liposomal doxorubicin.  
Modified from Colombo12.
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alternative for patients not eligible to platinum de-
spite being considered sensitive.

Genetic mutations are another key factor to be 
taken into consideration when planning the treat-
ment strategy. BRCA1 and BRCA2 gene mutations 
increase the predisposition to the development of 
ovarian cancer and are observed in 14% of diag-
nosed tumours20. BRCA1 and BRCA2 encode pro-
teins that play an essential role in the double-strand-
ed DNA break repair mechanisms by homologous 
recombination (HR). The loss of function of the 
BRCA1/2 proteins due to the effect of constitu-
tional or somatic mutations of the corresponding 
genes is the most common, but not the only, dys-
function of HR mechanisms21,22.

The presence of BRCA mutation is associated 
with better prognosis, response to various types of 
chemotherapy and increased treatment-related tox-
icities. Indeed, this mutation and low expression of 
the BRCA protein are associated with increased cell 
sensitivity to ionizing radiation and to the DNA dam-
age caused by cytostatic agents23. Retrospective 
studies have demonstrated that ovarian cancer 
patients with a BRCA germline mutation have a 
greater pharmacological sensitivity to therapeutic 
combinations containing platinum derivatives24-26, 
as well as greater sensitivity to trabectedin and 
PLD27,28. It has also been demonstrated that the 
pathogenetic variants of the BRCA genes, be they 
germline or somatic, constitute a biomarker of 
greater sensitivity to treatment with inhibitors of the 
PARP enzyme, which intervenes in the repair of 
single-strand DNA breaks. According to clinical 
evidence collected to date in this setting, it is 

recommended to perform the BRCA test at the time 
of the initial diagnosis of epithelial ovarian, fallopian 
tube, or primary peritoneal cancer29. An early de-
tection of BRCA mutations helps to organize and 
plan correct therapeutic strategy, allowing the im-
plementation of an optimal personalized therapy.

Patients with BRCA mutation benefit more from 
chemotherapy not only in terms of palliation but 
also in terms of survival30, and therefore receive a 
greater number of lines of therapy. The best prog-
nosis of these patients implies an even greater 
relevance of the proper sequential management of 
the disease, being key the use of all available med-
ications. Trabectedin + PLD combination is a treat-
ment option for these patients, who often relapse 
between 6 and 12 months after several lines of 
platinum. As part of the Phase III study OVA-30131, 
an exploratory analysis was conducted to evaluate 
whether an impairment of the BRCA mutation-relat-
ed HR mechanism could affect the efficacy of tra-
bectedin + PLD versus single-agent PLD32. Forty-
one out of 264 (16%) study participants were 
BRCA-mutated; of them, 17 received trabectedin + 
PLD and 24 received PLD monotherapy. Treatment 
with the combination was associated with longer 
PFS (median 13.5 vs. 5.5 months; p = 0.0002) and 
longer OS (median 23.8 vs. 12.5 months;  
p = 0.0086) (Fig. 4)32. Therefore, trabectedin + 
PLD proved to be particularly efficacious on cells 
lacking HR repair mechanisms.

Debulking surgery also affects the time of recu- 
rrence. In advanced ovarian cancer patients with 
diffuse peritoneal carcinomatosis, time to recur-
rence was longer after primary complete debulking 
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surgery than after administering neoadjuvant che-
motherapy followed by interval surgery without re-
sidual tumor33. The DESKTOP study showed that 
complete surgery alone was associated with longer 
survival in patients with ovarian cancer34.

Finally, the choice of treatment strategy must 
also take into account the patient’s expectations 
and wishes (e.g., therapies that do not cause hair 
loss) as well as the logistical and economic factors 
that may affect the selection of the treatment.
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Ovarian cancer has a particular clinical history, 
involving a very high response rate to first-line 
therapy, followed by a relapse in over 80% of pa-
tients and continuing with repeated remissions and 
relapses. In the design of the treatment strategy 
both at first diagnosis and at recurrence, it is im-
portant to consider that ovarian cancer is a hetero-
geneous disease that involves different histotypes 
(high-grade serous [70%], low-grade serous [4%], 
mucinous [8%], endometrioid [8%], and clear cell 
[10%]) with different biological and molecular char-
acteristics1. This heterogeneity leads to different 
prognosis and different sensitivity to available ther-
apies, suggesting the application of diversified 
treatment strategies.

The standard first-line therapy consists of che-
motherapy with carboplatin and paclitaxel after 
debulking surgery1. The addition of bevacizumab 
as maintenance therapy has shown to improve PFS 
in patients with Stage III-IV ovarian cancer2. How-
ever, uncertainties persist as to how bevacizumab 
should be used, specifically with regard to the 
identification of candidate patients, molecular 
markers, doses, duration, and retreatment.

For patients who have responded to first-line 
chemotherapy, maintenance or consolidation ther-
apy could delay recurrence or even, for the first 
time, favor the disease’s eradication. Indeed, re-
cent studies have opened up a number of perspec-
tives in this direction. To date, decidedly important 
results have been achieved with poly (adenosine 
diphosphate-ribose) polymerase inhibitors (PARPi) 
in the SOLO 1 study3, in which olaparib showed, 
in patients with BRCA mutation who obtained com-
plete or partial response with platinum-based first-
line therapy, a 70% reduction in the risk of progres-
sion or death compared to placebo. Of the patients 

treated with olaparib, 60.4% remained progression-
free after 36 months, compared to 26.9% of wom-
en in the placebo arm.

Recent studies have tested PARPi maintenance 
after a complete or partial response to first-line 
platinum without being limited to BRCA mutated 
patients:

– In the PRIMA study, maintenance with niraparib 
compared to placebo resulted in a median PFS 
of 13.8 months versus 8.2 months (hazard ratio 
[HR], 0.62; p < 0.001) in the overall population 
and in 21.9 months versus 10.4 months  
(HR, 0.43; p < 0.001) in patients with 
homologous recombination deficiency (HRD)4.

– In the intention-to-treat (ITT) population of the 
PAOLA-1 study, there was a statistically sig-
nificant improvement in PFS when olaparib 
compared with placebo was added to first-line 
standard-of-care bevacizumab maintenance 
treatment. Median PFS was 22.1 months 
versus 16.6 months, respectively (HR, 0.59; 
p < 0.001). In patients with HRD, the difference 
in the median PFS almost reached 20 months 
(37.2 vs. 17.7 months; HR, 0.33)5.

A third study tested the maintenance with PARPi 
in patients with previously untreated ovarian cancer 
without doing any previous selection of patients 
responding to platinum-based therapy:

– Maintenance with veliparib was compared to 
placebo in the VELIA study. Median PFS was 
23.5 months versus 17.3 months (HR, 0.68;  
p < 0.001) in the ITT population. The hazard 
ratio value decreased to 0.57 in the HRD 
population6.

Once these first-line treatment options have 
been granted marketing authorization by regulatory 
authorities, new treatment algorithms incorporating 
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the novel options of PARPi and bevacizumab use 
should be agreed.

As mentioned previously, the systemic treat-
ment of recurrent ovarian cancer is rarely curative. 
Treatment objectives of advanced lines are to pro-
long the next relapse and survival, control the 
progression of symptoms and improve patients’ 
quality of life, thereby achieving chronic disease 
status. The chronification of recurrent ovarian can-
cer is intimately linked with administering active 
drugs at each new relapse, even to patients who 
are in very advanced lines. A characterization of 
advanced lines of therapy and its effects on sur-
vival was carried out based on data of 1,620 ovar-
ian cancer patients7. Relapse treatment improved 
PFS and OS also in very advanced lines. Both in 
third- and fourth-line therapy, there was a PFS 
gain of 3.5 months for patients receiving relapse 
treatment compared with patients without any 
treatment (Fig. 1A). Furthermore, there was a 
significant OS gain in the third-, fourth-, and 

fifth-line treatment of 10.1, 7.3, and 4.3 months, 
respectively (Fig. 1B). These data indicate that mul-
tiple lines of treatment can be effective and should, 
therefore, be considered. 

Today there are various treatment options for 
advanced lines. The duration of the platinum-free 
interval (PFI) has traditionally guided the treatment 
selection of ovarian cancer recurrences. However, 
conclusions from the recent ESGO-ESMO Consen-
sus Conference on Ovarian Cancer8 recommend 
to avoid the traditional classification made in terms 
of exact timing of recurrence. The new definition of 
platinum resistance includes when progression oc-
curs during therapy with platinum (proven resis-
tance) or when there is an early recurrence of 
symptoms with a low probability of response to 
platinum (presumed/expected resistance). The low 
probability of response to platinum is precisely the 
characteristic of patients in the grey area, tradition-
ally defined as partially platinum-sensitive/resistant 
patients (those with limited sensitivity to platinum, 
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Figure 1. Kaplan–Meier analyses PFS and OS were carried out in the whole patients’ cohort depending  
on subsequent relapse. A: shows PFS after relapse 1-5. B: shows OS after relapse 1-5 (modified from 
Hanker, et al.7).
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relapsing between 6 and 12 months). The tradi-
tional classification based on the temporal assess-
ment of the recurrence will have to be adapted to 
suit the new approach suggested by the consen-
sus. However, for now, it will continue to be an 
essential part of clinical decision-making, espe-
cially due to the particularities of the authorization 
conditions and reimbursement for medicines in 
different countries.

The abovementioned patients can be considered 
as patients for whom platinum might not be the 

best option8. The available non-platinum-based 
therapies include single agents such as PLD, pa-
clitaxel, and gemcitabine, and just one combina-
tion, trabectedin + PLD (Fig. 2).

It is expected that in more advanced lines there 
will be a greater proportion of patients for whom 
platinum may not be the best option, since patients 
must face a decrease in platinum efficacy after 
each new treatment line and a cumulative increase 
in toxicity. Therefore, alternative treatments to  
platinum-associated therapies can be of special 

Figure 2. Decision-making algorithm for the treatment of recurrent ovarian cancer when platinum is not the 
best option (modified from Colombo, et al.8).

Patients with recurrent ovarian cancer

Unfit or not willing to 
receive anticancer therapy

Best supportive
care

Surgery an option?
(AGO Score, etc.)

– Tumour biology/histology
– Number of prior lines of treatment
– Prior response
– TFI for platinum
– Persistent toxicity
– Symptoms
– Patient’s preference

Platinum might not be the best option
• Early symptomatic relapse
• Progression on prior platinum
• Platinum intolerability/suboptimal response

Potentially platinum
non-responsive

Platinum 
contraindicated

• Non platinum  
mono chemotherapy

• Gemcitabine
• PLD
• Topotecan
• Paclitaxel

• Non platinum  
combo chemotherapy

• Trabectedin + PLD

Non-platinum therapy
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help in advanced lines. An international, prospective, 
and observational phase 4 study is evaluating the 
use of trabectedin + PLD in women with recurrent 
ovarian cancer in clinical practice (NIMES-ROC)9. 
The recently presented preliminary results con-
firmed the data of previous clinical studies in a 
population more heavily pre-treated, in which 74.1% 
of patients were enrolled between the third and the 
seventh line of therapy. A median PFS of  
11.4 months was reported (Fig. 3), similar to that of 
9.2 months observed in the pivotal OVA-301 study 
(entirely performed in the second-line setting)10.

Other efficacy parameters, such as ORR (38%) 
and disease control rate (66.5%), were also in line 
with the results of the OVA-301 study. Trabectedin 
+ PLD was well tolerated, indeed the incidence of 
adverse events was slightly lower than that of the 
pivotal study. This is probably due to the greater 
experience in the use of trabectedin that has been 
accumulated over the years, especially in terms 
of both correct pre-medication with dexametha-
sone (from day −1 to day +4) and the manage-
ment of dose adjustments, whenever necessary. 
Importantly, the enrolment data showed that 
63.3% of treated patients had limited sensitivity to 
platinum9:

– Indicating that this is the population in which 
trabectedin + PLD is most frequently used in 
real-life practice 

– Being aligned with the clinical data showing 
that these patients are the ones who benefit 
most from the combination

The ESGO-ESMO Consensus Conference on 
Ovarian Cancer considered the following criteria 
when defining the group of patients for whom plat-
inum could be the best option8:

– Clinical response to the treatment (confirmed 
platinum sensitivity)

– Presence of a prior response to platinum with-
out early symptomatic response (presumed/
expected sensitivity)

For those patients highly symptomatic who 
have no contraindications for bevacizumab, the 
combination of platinum-based therapy with bev-
acizumab could be considered. Patients who 
have no priority for an urgent symptomatic re-
sponse, or in whom bevacizumab is contraindi-
cated, such as thrombosis and fistula should be 
offered a PARPi if they respond to platinum re-
challenge, irrespective of their BRCA mutation 
status (Fig. 4)8.

Response to previous therapy has to turn out 
to be a key factor when selecting a treatment, and 
it becomes even more relevant when aiming to 
use PARPi as maintenance therapy, as generally, 
only those patients who are in response to plati-
num are eligible for this treatment. Accordingly, it 
is necessary to assess the likelihood of a re-
sponse to platinum rechallenge, particularly in 
patients who have shown a limited sensitivity to 
platinum11. In the CALYPSO trial, ORR in patients 
relapsing between 6 and 12 months after the 
previous platinum therapy was 45% with carbo-
platin + paclitaxel and 39% with carboplatin + 
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Figure 3. PFS in the total population of the NIMES-ROC observational study (modified from Pignata, et al.9).



CANCER & CHEMOTHERAPY Rev. 2020;15
C

A
N

C
E

R
 

&
 

C
H

E
M

O
T

H
E

R
A

P
Y

RE
VI

EW
S

38

PLD12. Thus, it is difficult to be certain whether a 
patient with limited platinum sensitivity would 
meet the criteria for PARPi maintenance after 
platinum re-exposure11.

The fact that only platinum responding patients 
were enrolled in the majority of PARPi pivotal studies 

is also important when putting data in context, as it 
prevents any comparison with other treatments 
tested in studies performed in patients who were in 
progression, with the worst prognosis. Indeed, re-
sults from a systematic review of randomized, con-
trolled trials suggested that patients with ovarian 

Figure 4. Decision-making algorithm for the treatment of recurrent ovarian cancer when platinum might be 
the best option (modified from Colombo, et al.8).
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cancer who responded to chemotherapy (platinum 
or non-platinum based) tend to have the higher me-
dian OS and PFS compared with non-responders13.

Thirty-nine studies were included in this analysis, 
representing 9,223 platinum-sensitive and resistant 
patients. Results showed that for every 10% increase 

in ORR, OS would increase by 2.83 months and PFS 
by 1.20 months.

The correlation between response to treatment 
and PFS and OS was also observed in the  
OVA-301 study10 comparing trabectedin-PLD with 
PLD monotherapy (Table 1).
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Figure 5. PFS with olaparib as maintenance therapy according to response to platinum-based chemotherapy 
in BRCA-mutated patients with relapsed ovarian cancer (modified from Intidhar S, et al.15).  
SD: stable disease; RP: partial response; RC: complete response.

Table 1. Efficacy outcomes according to response in patients with platinum-sensitive relapsed ovarian  
cancer treated with trabectedin + PLD or PLD monotherapy (data extracted from OVA-301 randomized 
phase III trial)14

Treatment Non-responders Responders p

Trabectedin/
PLD

N = 115 N = 103

Median PFS 5.4 months Median PFS 12.7 months <0.0001

PFS at 12 months 8.4% PFS at 12 months 52.4% <0.0001

Median OS 19.8 months Median OS Not reached <0.0001

OS at 36 months 15.4% OS at 36 months 61.5% <0.0001

PLD

N = 143 N = 69

Median PFS 3.7 months Median PFS 10.1 months <0.0001

PFS at 12 months 9% PFS at 12 months 33.8% 0.0002

Median OS 19.4 months Median OS 31.7 months <0.0001

OS at 36 months 25.4% OS at 36 months 42.7% 0.0739
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Moreover, a similar correlation was observed 
between responses to platinum and the efficacy 
of PARPi. A multicenter retrospective study in-
cluded 115 BRCA mutated ovarian cancer pa-
tients treated with olaparib as maintenance therapy 
after platinum-based chemotherapy15. Response 
to platinum was predictive for a prolonged PFS, 
achieving a PFS rate at 12 months of 79% in pa-
tients with a CR to platinum, 41% in patients with 
PR, and 12% in patients who only achieved stabi-
lizations (Fig. 5).

Similar results have been obtained in a recent 
real-world study of olaparib as maintenance ther-
apy after platinum that also included BRCA mu-
tated patients with recurrent platinum-sensitive 
ovarian cancer (N = 234) (Fig. 6)16.

As previously exposed, the newly generated 
maintenance data in the first-line setting will 
have an important impact on daily clinical prac-
tice. Since there are no available data of rechal-
lenge with PARPi, it will also affect the manage-
ment of recurrences. Another present challenge 
is to better understand the impact of PARPi in 
post-progression therapies. The above-men-
tioned real-world study of olaparib in 234 BRCA 
mutated patients16 has shed some light on this 
matter. Patients progressing after olaparib and 
treated with chemotherapy had an unexpected 
poor RR:

– PFI > 12 months: ORR 22.2%
– PFI 6-12 months: ORR 11.1% 
– PFI < 6 months: ORR 9.5%
These data of post-progression therapy seems 

to suggest cross-resistance with chemotherapy 
and need to be confirmed in larger studies16.

The priority now is to evaluate current uncertain-
ties to elaborate new treatment algorithms incorpo-
rating the novel options of PARPi and bevacizumab 
use in the first-line setting.
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