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Highlights
ESGO and ESMO organised a joint consensus conference on ovarian cancer to address clinically-relevant questions
regarding pathology and molecular biology, early-stage and borderline tumours, advanced stage disease and recurrent
disease.
• Results of this consensus conference, including questions, recommendations and a summary of evidence supporting
each recommendation, are detailed in this article.
•

Abstract
The development of guidelines recommendations is one
of the core activities of the European Society for Medical
Oncology (ESMO) and European Society of Gynaecologial
Oncology (ESGO), as part of the mission of both societies
to improve the quality of care for patients with cancer
across Europe. ESMO and ESGO jointly developed clinically
relevant and evidence-based recommendations in several
selected areas in order to improve the quality of care for
women with ovarian cancer. The ESMO–ESGO consensus
conference on ovarian cancer was held on April 12–14,
2018 in Milan, Italy, and comprised a multidisciplinary
panel of 40 leading experts in the management of ovarian
cancer. Before the conference, the expert panel worked on
five clinically relevant questions regarding ovarian cancer
relating to each of the following four areas: pathology and
molecular biology, early-stage and borderline tumours,
advanced stage disease and recurrent disease. Relevant
scientific literature, as identified using a systematic
search, was reviewed in advance. During the consensus
conference, the panel developed recommendations for
each specific question and a consensus was reached.
The recommendations presented here are thus based on
the best available evidence and expert agreement. This
article presents the recommendations of this ESMO–ESGO
consensus conference, together with a summary of
evidence supporting each recommendation.

part of their mission to improve the quality of care for
patients with cancer across Europe. The objectives of
these recommendations are to improve and to harmonise the management of patients with ovarian cancer.
ESMO and ESGO decided to jointly hold a consensus
conference aiming at updating current knowledge
relevant to the management of ovarian cancer.
Ovarian cancer is the leading cause of death
among all gynaecological cancers in developed countries, with most patients presenting with advanced
stage tumours, as defined by the spread of the
disease outside the pelvis [International Federation
of Obstetrics and Gynecology (FIGO) stage III and IV].
The estimated number of new ovarian cancer cases
in Europe in 2012 was 65 538 with 42 704 deaths.1
More than two-thirds of patients are diagnosed at an
advanced stage. More than 90% of malignant ovarian
tumours are of epithelial origin, designated epithelial
ovarian cancer (EOC). The most common and most
lethal EOC is high-grade serous carcinoma (HGSC).
Recent evidence suggests that most ‘extrauterine’
HGSCs arise from the fallopian tube and recommendations are presented for designating the site of origin
of these neoplasms based on our current knowledge
of the site of origin and precursor lesions.

Introduction
The development of guidelines recommendations
is one of the core activities of both the European
Society for Medical Oncology (ESMO) and the European Society of Gynaecologial Oncology (ESGO), as

Responsibilities
These recommendations are a statement of evidence
and consensus of the authors regarding their views
of currently accepted approaches to diagnosis and
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ESMO–ESGO consensus conference
recommendations on ovarian cancer:
pathology and molecular biology, early and
advanced stages, borderline tumours and
recurrent disease
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Methods
Two consensus conference chairs (N. Colombo, D. Querleu) were
appointed. The consensus panel comprised 40 experts in the
management of ovarian cancer and included representation from
ESMO and ESGO (see Appendix). Each panel member was assigned
to one of four working groups (WGs), with a WG chair and co-chair
appointed for each group. Each WG was assigned a subject area
as follows:
1. Pathology and molecular biology (Chair: W.G. McCluggage; CoChair: I. McNeish)
2. Early-stage and borderline tumours (Chair: P. Morice; Co-Chair:
I. Ray-Coquard)
3. Advanced stage disease (Chair: S. Pignata; Co-Chair: I. Vergote)
4. Recurrent disease (Chair: A. du Bois; Co-Chair: J. Ledermann)
The methodology and medical writing support was provided by
F. Planchamp and each WG was assisted by a fellow (T. Baert, I.
Belaroussi, A. Dashora, S. Olbrecht). These five individuals did not
participate in the voting of consensus recommendations.
The consensus conference was held on April 12–14, 2018 in
Milan, Italy. Before this consensus conference, the WG chairs were
asked to identify five clinically relevant questions for each subject
area/WG, giving a total of 20 clinically relevant questions.
To ensure that the recommendations were evidence-based,
the literature was reviewed. A systematic literature review of
the studies published between January 2007 and December
2017 was carried out using the Medline database (see Section
1 of supplementary data, IJGC, available online). The literature search was limited to publications in English. Priority was
given to high-quality systematic reviews, meta-analyses and
randomised controlled trials (RCTs), but lower levels of evidence
were also evaluated. The reference list of each identified article
was reviewed for other potentially relevant papers. Each WG was
responsible for reviewing the relevant literature in order to draft
preliminary recommendations relating to each of their assigned
questions.
During the conference, in parallel sessions, the four WGs
discussed and reached agreement on recommendations relating
to each of their assigned questions. Recommendations from each
group were then presented to the entire panel of experts, where they
were discussed and modified as required. An adapted version of the
‘Infectious Diseases Society of America-United States Public Health
Service Grading System’2 was used (see Table 1) to define the level
of evidence (LoE) and grade of recommendation (GoR) for each of
the recommendations proposed by the group. Finally, members were
asked to vote on each recommendation; members were allowed to
abstain from voting in cases where they either had insufficient expertise to agree/disagree with the recommendation, or if they had a
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Table 1 Levels of evidence and grades of recommendation
(adapted from the Infectious Diseases Society of AmericaUnited States Public Health Service Grading System*)
Levels of evidence
I
Evidence from at least one large
randomised, controlled trial of good
methodological quality (low potential
for bias) or meta-analyses of wellconducted randomised trials without
heterogeneity
II

Small randomised trials or large
randomised trials with a suspicion of
bias (lower methodological quality) or
meta-analyses of such trials or of trials
with demonstrated heterogeneity

III

Prospective cohort studies

IV

Retrospective cohort studies or case–
control studies

V

Studies without control group, case
reports, expert opinions

Grades of recommendation
A

Strong evidence for efficacy with a
substantial clinical benefit, strongly
recommended

B

Strong or moderate evidence for
efficacy but with a limited clinical
benefit, generally recommended

C

Insufficient evidence for efficacy or
benefit does not outweigh the risk or
the disadvantages (adverse events,
costs, etc), optional

D

Moderate evidence against efficacy
or for adverse outcome, generally not
recommended
Strong evidence against efficacy
or for adverse outcome, never
recommended

E

*By permission of the Infectious Diseases Society of America.2

conflict of interest that could be considered as influencing their vote.
The recommendations from this consensus conference, together
with a summary of evidence supporting each recommendation, are
detailed in this article. A summary of all recommendations is included
in supplementary Table S1, IJGC, available online.
Results
Pathology and Molecular Biology
1. How to determine the site of origin of extrauterine HGSC?
Despite growing evidence in support of the fallopian tube origin of
a significant majority of extrauterine HGSCs,3–5 there continues to
be disagreement on primary site assignment. This has implications
for cancer registration and epidemiological analyses, and results in
differences in the staging of low-stage disease.6 Continuing doubt
on origin perpetuates the belief that there is a true biological entity
of ‘primary peritoneal HGSC’, currently defined in the 2014 World
729
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treatment. They do not include any economic analysis of the strategies. Any clinician applying or consulting these recommendations
is expected to use independent medical judgement in the context
of individual clinical circumstances to determine any patient’s care
or treatment. These recommendations make no representations or
warranties of any kind regarding their content, use or application,
and the authors disclaim any responsibility for their application or
use in any way.
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Recommendation 1.1
A large majority of extrauterine HGSCs arise in the fallopian tube
from STIC. SEE-FIM sectioning of both fallopian tubes should be
carried out in all cases of extrauterine HGSC where the tubes are
grossly normal, and also in risk-reducing prophylactic surgery
specimens.
Level of evidence: III
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 1.2
Extrauterine HGSC can only be assigned as ovarian in origin if both
fallopian tubes are grossly normal, and histologically contain no
mucosal disease following examination using a SEE-FIM protocol.
730

Table 2 Criteria for assignment of primary site in
extrauterine HGSC
Criteria

Primary site

Comment

STIC present

Fallopian tube

Invasive mucosal
carcinoma in tube,
with or without STIC

Fallopian tube

Regardless of
presence and size
of ovarian and
peritoneal disease
Regardless of
presence and size
of ovarian and
peritoneal disease

Fallopian tube
partially or entirely
incorporated into
tubo-ovarian mass

Fallopian tube

Regardless of
presence and size
of ovarian and
peritoneal disease

No STIC or invasive Ovary
mucosal carcinoma
in either tube in
presence of ovarian
mass or microscopic
ovarian involvement

Both tubes should
be clearly visible
and fully examined
by a standardised
SEE-FIM protocol
regardless of
presence and size of
peritoneal disease

Both tubes and both Primary
ovaries grossly and
peritoneal
microscopically
HGSC
normal (when
examined entirely) or
involved by benign
process in presence
of peritoneal HGSC

As recommended
in the 2014 WHO
classification7, this
diagnosis should
only be made
in specimens
removed at primary
surgery before any
chemotherapy;
see below for
samples following
chemotherapy
Note: this should
be supported by
clinicopathological
findings to exclude
mimics, principally
uterine serous
carcinoma

HGSC diagnosed
on small sample,
peritoneal/omental
biopsy or cytology,
OR HGSC examined
post-chemotherapy

Tubo-ovarian

HGSC, high-grade serous carcinoma; SEE-FIM, Sectioning and
Extensively Examining the FIMbriated End; STIC, serous tubal
intraepithelial carcinoma; WHO, World Health Organization.

Level of evidence: III
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 1.3
Cases in which HGSC is present in the endometrium and the tube/
ovary are very likely to represent a primary at one site with metastasis to the other; these are very unlikely to represent synchronous
independent neoplasms.
Level of evidence: V
Strength of recommendation: A
Consensus: 97.5% (39) yes, 2.5% (1) no, 0% (0) abstain (40
voters)
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Health Organization (WHO) classification7 as a disease of exclusion, to be designated only in cases with no gross or microscopic
evidence of mucosal disease in either the tubes or the ovaries.
Most significantly, continuing skepticism regarding the tubal origin
is an obstacle to studying the impact of ovary-conserving preventative strategies that have potential to reduce HGSC incidence and
mortality.
Studies on the origin of sporadic HGSC in the past have been
hampered by its presentation with disseminated disease, technical
challenges in performing molecular studies on formalin-fixed paraffin-embedded tissues and incomplete tubal examination; complete
tubal sampling using detailed Sectioning and Extensively Examining
the FIMbriated End (SEE-FIM) protocols is an essential prerequisite for
identifying and sampling the microscopic precursor lesion of HGSC,
serous tubal intraepithelial carcinoma (STIC). While STIC is reported
to be present in 11–61% of HGSC cases, reports on low-stage and
optimally examined cases clearly demonstrate that virtually all contain
STIC or small microscopic tubal HGSC.8–11 These studies also show
that examples of single-site disease are always tubal and never
ovarian. Furthermore, while ovarian involvement in HGSC is typically
bilateral, as is common in metastasis to a paired organ, tubal involvement is unilateral in the majority of cases.12 These observations are
supported by detailed molecular analysis demonstrating shared TP53
mutation between STIC and HGSC, and that the majority of mutational
and copy abnormalities seen in HGSC are also identified in accompanying STIC.13 Clonal evolution studies demonstrate the same
result14 15 but also show that, in advanced cases, intraepithelial tubal
metastasis can produce lesions indistinguishable from STIC, further
demonstrating the futility of studying advanced HGSC to answer questions about its origin. What these and other studies have demonstrated
irrefutably is that, despite being widely disseminated at presentation
in the majority of cases, HGSC arises from a single precursor clone,
and there is no molecular evidence of multifocal origin.16 17 A proposal
for primary site assignment in extrauterine HGSC is recommended
for reproducible categorisation (see Table 2), with its basis in scientific evidence in favour of traditional beliefs7 18; this has been recommended for use in international ovarian cancer pathology reporting
guidelines.19 This evidence also forms the basis for recommendations
on uniform staging of low-stage HGSC in cases that are left to the
pathologist’s and clinician’s discretion in the current FIGO system,20 21
resulting in potential for identical cases to be staged differently.6 It
should be emphasised that these criteria are only to be used for HGSC
and not for other histological types of EOC.
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Recommendation 1.5
The use of uniform criteria is important in site assignment in extrauterine HGSC for cancer registry and epidemiological reasons. The
use of International Collaboration on Cancer Reporting (ICCR) and
College of American Pathologists (CAP) guidelines is recommended.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 1.6
Correct and uniform use of site assignment criteria is particularly
important for accurate staging of early HGSC.
Level of evidence: III
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 1.7
STIC should count as a disease site for staging purposes; for
example, a case with a STIC and HGSC confined to the ovary should
be staged as stage IIA fallopian tube HGSC.
Level of evidence: IV
Strength of recommendation: A
Consensus: 95% (38) yes, 0% (0) no, 5% (2) abstain (40 voters)
Recommendation 1.8
True primary peritoneal HGSC is extremely rare.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 1.9
Multifocal origin of extrauterine HGSC is exceptionally rare and thus
HGSC currently staged as IB should be considered as stage IIA.
Level of evidence: IV
Strength of recommendation: A
Consensus: 95% (38) yes, 5% (2) no, 0% (0) abstain (40 voters)
2. How to identify tumours that will respond to targeted
therapies, including poly(adenosine diphosphate-ribose)
polymerase inhibitors and immune checkpoint inhibitors?
The targeted therapies that are under investigation include antiangiogenic agents, poly(adenosine diphosphate-ribose) polymerase
(PARP) inhibitors, hormone receptor modulators and immune
checkpoint inhibitors. Bevacizumab, an antivascular epithelial
growth factor (anti-VEGF) monoclonal antibody has shown positive results in first-line therapy with standard chemotherapy and
also in both platinum-sensitive and platinum-resistant relapsed
disease, with improved progression-free survival (PFS) in various
large RCTs.22–25 Improvements in overall survival (OS) have been
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

harder to demonstrate and are currently limited to a retrospective
analysis of high-risk patients within the ICON7 trial.22 Although
therapy targeting VEGF has become the standard of care in tuboovarian carcinomas as well as other solid malignancies, attempts
to identify predictive molecular biomarkers for efficacy have failed
to identify any that could help oncologists decide who should and,
more importantly, who should not, receive VEGF-targeted therapies,
including bevacizumab.26
Angiogenic markers, such as CD31 expression, microvessel
density and tumour VEGF-A levels, may provide prognostic information in recurrent/persistent EOC, and were identified in a retrospective analysis of the Gynecologic Oncology Group (GOG) 218
study as potential predictive biomarkers,27 but further prospective
evaluation will be required. Another study showed a discriminatory signature comprising mesothelin, FLT4, α-1 acid glycoprotein
(AGP) and cancer antigen 125 (CA125) as potentially identifying
those patients with EOC more likely to benefit from bevacizumab.28
A potential role of combined values of Ang1 and Tie2 as predictive biomarkers for improved PFS in bevacizumab-treated patients
with EOC has also been suggested. However, these findings need
to be validated in larger trials.29 Currently, only clinical biomarkers
(including stage, debulking status and presence of ascites) appear
to have predictive utility in selecting patients for first-line treatment
with bevacizumab, and thus prospective studies evaluating predictive biomarkers of bevacizumab benefit are urgently required.
At the time of diagnosis, ∼50% of EOCs may exhibit defective
DNA repair via homologous recombination (HR) due to genetic and
epigenetic alterations of HR pathway genes.30 Defective HR is an
important therapeutic target in EOC as exemplified by the efficacy
of platinum analogs in this disease, as well as the advent of PARP
inhibitors that exhibit synthetic lethality when applied to HR-deficient cells. PARP inhibitors, such as olaparib, niraparib and rucaparib, are being utilised in the clinic to manage recurrent EOCs that
display defects in the HR repair pathway. However, PARP inhibitors
also show significant clinical benefit in patients without demonstrable defects in known HR genes. Various studies validated this
and extended the usefulness of PARP inhibitors in the treatment
setting beyond BRCA-mutated tumours.31 32
The strongest clinical evidence for the use of PARP inhibitors
comes from patients with germline or somatic mutations in BRCA1
or BRCA2, both as single-agent therapy and as maintenance
following response to platinum chemotherapy in the first-line33
and relapsed34–36 settings. Rucaparib also has robust activity as
single-agent therapy in relapsed BRCA-mutated HGSC,32 and the
ARIEL2 study32 demonstrated that tumours harbouring mutations
in RAD51C alterations are BRCA-like [high genomic loss of (LOH)]
and responded to rucaparib at very similar rates to BRCA-mutated disease. However, attempts to identify robust predictive
biomarkers of response to PARP inhibitors in HGSC beyond key
HR gene mutations have proven difficult. The ARIEL2 study32
utilised genome-wide LOH as a potential predictive biomarker,
and showed that BRCA WT/LOH high tumours did indeed have
higher response rates and improve PFS compared with BRCA
WT/LOH low, but lower than BRCA-mutated. However, attempts
to use LOH as a predictive marker in the maintenance setting
were less successful. The ARIEL3 study37 evaluated rucaparib
versus placebo as maintenance treatment in patients with recurrent platinum-sensitive cancer and found rucaparib maintenance
731
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Recommendation 1.4
The distinction between primary endometrial and primary tubal/
ovarian HGSC requires assessment of a constellation of pathological features; negative wild-type 1 (WT1) staining favours an endometrial primary, but this is not always definitive.
Level of evidence: V
Strength of recommendation: A
Consensus: 92.5% (37) yes, 0% (0) no, 7.5% (3) abstain (40
voters)
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Recommendation 2.1
There are no validated predictive molecular biomarkers of bevacizumab benefit.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 2.2
PARP inhibitors have greatest activity in patients with BRCA1/2
mutations.
Level of evidence: I
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 2.3
Testing for BRCA1/2 mutations is recommended for all patients
with non-mucinous ovarian cancer.
Level of evidence: I
Strength of recommendation: A
Consensus: 95% (38) yes, 0% (0) no, 5% (2) abstain (40 voters)
732

Recommendation 2.4
Testing for mutations in other HR genes, in particular RAD51C/D,
BRIP1 and PALB2, should be considered.
Level of evidence: III
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 2.5
Current assays of HR function cannot be used to exclude patients
from PARP inhibitor therapy.
Level of evidence: I
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 2.6
Moderate-strong ER staining may be a predictor of response to
hormone therapy.
Level of evidence: III
Strength of recommendation: B
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 2.7
There are currently no prospectively validated predictive biomarkers
of response to immune checkpoint inhibitors that are specific to
ovarian cancer.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
3. How to identify patients with acquired/intrinsic resistance
to chemotherapy?
Although most patients with HGSC initially respond to platinum-based chemotherapy, the large majority of patients will
relapse. Thus, resistance to platinum-based treatment is common,
with roughly 20% of women experiencing disease progression ≤6
months after completing a platinum-based regimen (previously
classified as ‘platinum-resistant’ relapse) or who fail to respond at
all to first-line treatment or relapse within 4–6 weeks after last
platinum dose (previously classified as ‘platinum-refractory’).43
There have been many efforts over the years to develop accurate
predictors of outcomes in patients treated with chemotherapy to
help inform treatment decisions.44
Elucidation of why platinum resistance occurs and how it can be
reversed or prevented is essential for improving survival. However,
the WG unanimously agreed that there are no validated predictive
biomarkers that can be used in clinical practice for determining
likelihood of primary platinum-refractory or platinum-resistant
disease.
It is widely accepted that most HGSCs (60–80%) show a good
response to conventional platinum-based chemotherapy. However,
low-grade serous, mucinous, clear cell and endometrioid ovarian
carcinomas are considered to be less chemoresponsive and to
have a different prognosis, although in many cases they present at
an early stage, in contrast to HGSCs, which usually present at an
advanced stage. The large majority of patients enrolled in clinical
trials have HGSC histology and thus the results from these studies
cannot automatically be applied to all histological types, where
numbers recruited to all-comer studies are low and where there
are generally very few specific studies.45
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treatment significantly improved PFS versus placebo in the
nested BRCA-mutated and HR deficiency (HRD) cohorts and in the
overall intention-to-treat (ITT) population. PFS was improved with
rucaparib maintenance treatment versus placebo in patients with
BRCA WT EOC (LOH high and LOH low) as well. The NOVA study38
utilised a different algorithm to identify potential HRD tumours
and again found that, in patients who had responded to platinum
in the relapse setting, the median PFS was significantly longer
among those receiving niraparib than among those receiving
placebo, regardless of the presence or the absence of germline
BRCA mutations or HRD status. Thus, in the maintenance setting,
response to platinum chemotherapy remains the most robust
predictive biomarker for PARP inhibitor benefit.
A major limitation of the current HR assays is that they are largely
insensitive to reversion of HRD, which may occur on development
of resistance to platinum and PARP inhibitors. True functional
assays of HR function exist, but they require the cancer specimen
to be exposed to some form of DNA damage, which precludes use
of formalin-fixed, paraffin-embedded specimens, increases the
technical complexity, and limits the reproducibility of these assays.
Overall, there is currently no prospectively validated biomarker
of HRD that has been incorporated into clinical practice, and this
remains an active area of investigation.39
Bowman et al40 demonstrated that higher levels of oestrogen
receptor (ER) expression in EOC resulted in disease stabilisation
and CA125 response after treatment with the aromatase inhibitor
letrozole, and suggested the presence of an endocrine-sensitive
group that could be targeted in future studies. Similar results were
later published by other groups, suggesting that ER/progesterone
receptor (PR) expression status may be a predictive biomarker for
hormonal therapy.41 42 There are no positive prospective randomised
data for the use of hormone therapies as alternatives to chemotherapy or as maintenance therapy in first-line or recurrent disease,
even in low-grade serous carcinoma (LGSC). RCTs incorporating
hormone therapy are required, especially in LGSC. Prospective validation of ER score as a predictive biomarker is also required, as
there is no validated or universally used ER score in EOCs.
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Recommendation 3.1
There are no validated predictive markers of primary platinum
refractory or resistant disease.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 3.2
Defects in HR repair are associated with improved outcome/PFS
following platinum-based chemotherapy.
Level of evidence: IV
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 3.3
The time elapsed since last platinum chemotherapy represents a
continuum of probability of response to further chemotherapy.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
4. Can we develop accurate and sensitive circulating and
tissue biomarkers both of response and relapse?
The Gynecologic Cancer InterGroup (GCIG) has published a
consensus document regarding the criteria that should be used in
clinical trial protocols to define PFS after first-line therapy, as well
as the criteria to define response to treatment in recurrent disease
using the serum marker CA125, and has specified the situations
where these criteria should be used.57 This WG agrees to the utility
of these criteria in routine practice but emphasises the importance
of correlation with radiological and clinical assessment.
CA125 levels have been most widely studied in HGSC. The prognostic value of CA125 in other morphological types of EOC, such as
low-grade serous, clear cell, endometrioid and mucinous, is less
clear due to the relative rarity of these neoplasms in the advanced
disease setting and the limited number of patients studied in
trials. As a result, CA125 is not a reliable marker in non-HGSC
EOC,58 59 in particular in mucinous carcinoma, where it is rarely
secreted. Caution is also recommended when using CA125 as a
response marker for molecularly targeted agents until prospective
studies validate CA125 changes with objective imaging response
results.60 61 Specifically, there is a lack of reliability of CA125
response criteria with anti-VEGF molecular therapies, where CA125
change may not correspond to imaging response criteria for EOC
patients receiving bevacizumab.
Human epididymis protein 4 (HE4) has been proposed as the
most promising biomarker that may complement CA125 and has
been approved by the US Food and Drug Administration (FDA) in
monitoring the follow-up and relapse of EOC patients. However,
studies are contradictory62; as a result, HE4 testing currently cannot
be recommended in routine practice.
Circulating tumour cells (CTCs) and circulating cell-free DNA
(cfDNA) have been used as diagnostic and prognostic markers
in many types of cancer, including ovarian cancer. These techniques do have specific challenges, including pre-analytical issues
regarding sample volume, the proper tubes for sample collection,
sample storage and the time of the analysis, quality control and
analytical validation of the assays. There are currently no standard
methods for the isolation and detection of either CTCs or cfDNA in
the bloodstream, with few studies recruiting large cohorts of EOC
patients. Further studies regarding the validation, standardisation
and quality control of the assays are needed before implementing
this approach in the clinical routine.63
Another approach to address this question is the chemotherapy
response score (CRS), which was developed to enable reproducible and prognostically relevant reporting of the histopathological
changes in interval debulking surgical specimens after neoadjuvant chemotherapy (NACT) in extrauterine HGSC.64 65 Since its
description, the CRS has been independently validated in several
733
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With better understanding of the molecular biology of EOCs, DNA
damage repair through HR is known to play a vital role in contributing to genomic stability and preventing malignant transformation.
Numerous studies have reported that mutation in BRCA1 or BRCA2
is a prognostic marker in EOC and concluded that patients with
BRCA mutation, especially BRCA2, have better survival outcomes,
which is likely to reflect increased response rates to platinum-based
chemotherapy.46–48
Germline or somatic mutations in HR genes are present in
up to one-third of EOCs, including both serous and non-serous
histologies. In addition, Pennington et al49 looked at somatic and
germline mutations in 13 HR genes (BRCA1, BRCA2, ATM, BARD1,
BRIP1, CHEK1, CHEK2, FAM175A, MRE11A, NBN, PALB2, RAD51C,
RAD51D). They concluded that somatic mutations in other HR
genes have a similar positive impact on OS and platinum responsiveness as germline BRCA1/2 mutations. HR mutations were more
successful in predicting platinum sensitivity at primary treatment
than at relapse.49 Other potentially important mutations include
CDK12, loss of which may induce an HRD phenotype,50 although
this needs further validation, as not all alterations will have the
same effect on HR repair and sensitivity to platinum. Whole-genome
studies in HGSC reveal that gene breakage commonly inactivates
the tumour suppressors RB1, NF1, RAD51B and PTEN and contributes to acquired chemotherapy resistance. CCNE1 amplification is
common in primary resistant and refractory disease, demonstrating
the role of non-HRD molecular mechanisms in resistance development.51 52 An association between excision repair cross-complementation group 1 (ERCC1) polymorphism and platinum sensitivity
has been reported in a few studies but with conflicting results;
hence, this is not suitable for assessing platinum response.53–55
Finally, in patients with relapsed disease, the current classification strictly defines platinum resistance as those relapsing within 6
months of previous platinum chemotherapy. However, because time
since last platinum chemotherapy represents a continuum of probability of response to further chemotherapy, a fixed 6-month cut-off
decision on platinum sensitivity is neither sensible nor biologically
relevant. In addition, the effect of maintenance therapies on the
probability of response to further platinum is unknown. The time
since last platinum chemotherapy correlates with response to other
agents including PARP inhibitors, although this is not absolute.56
Large-scale trials collecting serial biological samples throughout
treatment are required in order to improve the understanding of
acquired resistance. In addition, investigation and validation of
markers should be carried out using samples taken immediately
before and during the therapy of interest rather than using archival
samples.
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CRS

Criteria

CRS1: No or
Mainly viable tumour with no or minimal
minimal tumour regression-associated fibroinflammatory
response
changes* limited to a few foci. Note: cases
in which it is difficult to decide between
regression and tumour-associated
desmoplasia or inflammatory cell infiltration
CRS2: Partial
Appreciable tumour response amidst
tumour
viable tumour, both readily identifiable
response
and tumour regularly distributed. Note:
cases ranging from multifocal or diffuse
regression-associated fibroinflammatory
changes*, with viable tumour in sheets,
streaks or nodules, to extensive regression
associated fibroinflammatory changes*
with multifocal residual tumour which is
easily identifiable
CRS3: Total
No residual tumour OR minimal irregularly
or nearscattered tumour foci seen as individual
total tumour
cells, cell groups or nodules up to
2 mm in maximum size. Note: cases
response
showing mainly regression-associated
fibroinflammatory changes* or, in rare
cases, no/very little residual tumour in
complete absence of any inflammatory
response; advisable to record whether ‘no
residual tumour’ or ‘microscopic residual
tumour present’
*Regression-associated fibroinflammatory changes: fibrosis
associated with macrophages, including foam cells, mixed
inflammatory cells and psammoma bodies; to distinguish from
tumour-related inflammation or desmoplasia.
CRS, chemotherapy response score.

studies,66–69 including an individual patient data meta-analysis
incorporating results from over 800 patients from different centres
worldwide.70 This system has been recommended for use in the
ICCR guidelines for tubal and ovarian carcinomas,19 since a numerical score allows objective reporting and comparison of results and
is thus superior to descriptive reporting (see Table 3). The score
identifies the roughly one-third of all patients (CRS3; total or neartotal response) who show significantly improved PFS and OS, and
has potential for incorporation into routine practice and clinical trial
design as an early endpoint.
Recommendation 4.1
The CA125 criteria for response and progression as agreed by GCIG
have utility in routine practice but should be used in combination
with radiological and clinical assessment.
Level of evidence: III
Strength of recommendation: A
Consensus: 97.5% (39) yes, 0% (0) no, 2.5% (1) abstain (40
voters)
Recommendation 4.2
The role of CA125 as a marker of response and progression in
non-HGSC is less clear.
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Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 4.3
The use of CA125 in assessing response and progression to
targeted therapies is not yet proven; thus, radiological and clinical
assessment should be used.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 4.4
HE4 should not be used routinely to assess response and progression due to conflicting results.
Level of evidence: IV
Strength of recommendation: A
Consensus: 97.5% (39) yes, 0% (0) no, 2.5% (1) abstain (40
voters)
Recommendation 4.5
Quantification of circulating cfDNA has not been established as a
tool to assess response and relapse.
Level of evidence: IV
Strength of recommendation: A
Consensus: 97.5% (39) yes, 0% (0) no, 2.5% (1) abstain (40
voters)
Recommendation 4.6
Pathological CRS after NACT may provide an objective and reproducible prognostic measure of outcome in HGSC.
Level of evidence: IV
Strength of recommendation: A
Consensus: 82.5% (33) yes, 12.5% (5) no, 5% (2) abstain (40
voters)
5. What are the morphological criteria useful in separating
borderline from invasive ovarian neoplasia?
Previously, it was a widely held view that the distinction between
a borderline ovarian tumour (BOT) and a carcinoma was based on
the presence of destructive stromal invasion in the latter. However,
ovarian carcinomas, particularly of mucinous and endometrioid
type, can exhibit expansile (non-destructive) or infiltrative (destructive) stromal invasion. Mucinous carcinomas exhibiting expansile
invasion have been reported to have a lower risk of metastasis
than those exhibiting infiltrative invasion.71–76 Expansile invasion
is morphologically characterised by complex glandular, papillary
and/or cribriform architecture with a labyrinthine or anastomosing
pattern and little or no intervening stroma.73–75 77
Extraovarian disease in association with a serous BOT (sBOT)
was previously divided into non-invasive and invasive implants,
and the former were further divided into ‘epithelial’ and ‘desmoplastic’ implants.78 In the 2014 WHO classification,7 it is stated that
the term extraovarian ‘LGSC’ should be used for invasive implants
in association with an sBOT. The WG regards such terminology as
potentially confusing and wishes to separate bona fide metastases
from an ovarian LGSC from invasive implants in the omentum or
peritoneum associated with an sBOT.
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

Table 3 Chemotherapy response score: summary of
criteria
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Recommendation 5.1
Destructive stromal invasion is no longer necessary for carcinoma
diagnosis (carcinomas may exhibit expansile invasion).
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Recommendation 5.2
According to the 2014 WHO classification, extraovarian invasive implants in association with an sBOT are synonymous with
extraovarian LGSC. The WG does not support this terminology
because it may be misleading for clinical management.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 5.3
In the 2014 WHO classification, the micropapillary variant of sBOT
is also termed non-invasive LGSC but the WG does not support this
terminology because it may be misleading for clinical management.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 5.4
Microinvasion (<5 mm) can be seen in borderline tumours but
these cases should still be regarded as borderline for classification
and management purposes.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 5.5
The term implant should not be used in the context of mBOTs;
extraovarian disease in association with an mBOT should be
considered as metastasis (from ovary or another organ).
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 5.6
Borderline endometrioid tumours can be differentiated from grade
I endometrioid carcinoma using similar criteria as used to differentiate atypical hyperplasia from grade I endometrioid carcinoma in
the uterine corpus.
Level of evidence: V
Strength of recommendation: A
Consensus: 97.5% (39) yes, 0% (0) no, 2.5% (1) abstain (40
voters)
Early-Stage and Borderline Tumours
6. Are there exceptions to the standard surgical management
for early-stage ovarian carcinoma?
The standard surgical approach in early-stage ovarian cancer
is based on removal of both ovaries with a staging procedure. A
complete exploration of the abdomino-pelvic peritoneal cavity via
a thorough visual examination is required to detect potentially
suspicious implants. Peritoneal staging surgery is based on peritoneal washing, peritoneal biopsies (pelvic peritoneum, paracolic
gutters, diaphragm) (4–6) and omentectomy (at least infracolic).
The standard approach is by open surgery. The rationale for this
choice is based on the accuracy of the macroscopic exploration and
the reduction of the risk of a rupture of the primary tumour during
its dissection/removal. This risk is potentially increased using a
minimally invasive surgical approach.86 Regardless of the approach
used, rupture of an intact tumour could alter the FIGO staging and
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The micropapillary variant of sBOT is characterised by the presence of slender papillae with a length-to-width ratio of at least 5:1,
growing in a non-hierarchical pattern; a cribriform growth pattern
is less frequent but may co-exist with the micropapillary pattern.
The micropapillary or cribriform component must be confluent over
an area of at least 5 mm in maximum extent for the tumour to be
designated as a micropapillary variant of sBOT.78 79 The micropapillary variant of sBOT is more likely to be associated with extraovarian invasive implants than the typical sBOT, and some advocate
using the term ‘non-invasive LGSC’ for the former. This has resulted
in this term being used interchangeably with the micropapillary
variant of sBOT in the 2014 WHO classification.7 A recent population-based study of a Danish cohort with long-term follow-up
reported that patients with the micropapillary variant of sBOT are
more likely to present at advanced stage and more frequently
have bilateral disease, gross residual disease after surgery, areas
of microinvasion, and invasive implants at presentation compared
with patients with usual-type sBOT.80 The WG does not favour the
use of the term ‘non-invasive LGSC’, since such tumours which are
confined to the ovary at presentation have a comparable outcome
to the usual-type sBOT and the term may be misleading for clinical
management.
There have been various definitions of microinvasion in BOTs
and the 2014 WHO classification7 uses a cut-off of 5 mm. Microinvasion can be seen in all morphological subtypes of BOT but
is most common in serous and mucinous neoplasms. Two types
of microinvasion have been described, namely ‘microinvasion’
and ‘microinvasive carcinoma’, although the distinction between
these is not always straightforward.81 Although the presence of
microinvasion has been associated with a higher risk of tumour
recurrence in some series,82 the majority of studies have not
identified such an association.83 84 The WG recommends that
BOTs with microinvasion should be classified and managed as
borderline tumours.
The term implant should be restricted to extraovarian disease
in association with an sBOT and not be used in the context of a
mucinous BOT (mBOT). Extraovarian disease in a patient with a
presumed mBOT either represents metastasis from an undiagnosed or undetected focus of carcinoma within the ovary, or the
ovarian and extraovarian disease represents metastasis from a
mucinous carcinoma elsewhere.
Borderline endometrioid tumours are rare.81 The criteria used
to distinguish a borderline endometrioid tumour from endometrioid adenocarcinoma are broadly similar to the criteria used to
distinguish atypical hyperplasia from grade I endometrioid adenocarcinoma in the uterine corpus, and are largely architectural.
Adenocarcinomas are characterised by complex growth with
gland fusion and stromal exclusion; cribriform and microglandular
patterns may also be seen.85
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Recommendation 6.1
Laparotomy is the standard surgical approach to treat and stage
patients with apparent early-stage ovarian carcinoma.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 6.2
Minimally invasive surgery can be carried out for restaging.
Level of evidence: IV
Strength of recommendation: B
Consensus: 75% (30) yes, 12.5% (5) no, 12.5% (5) abstain (40
voters)
Recommendation 6.3
Whatever the approach used, rupture of an intact tumour with
spillage of cancer cells at the time of surgery must be avoided.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
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Recommendation 6.4
Peritoneal restaging surgery is mandatory even if it does not alter
the indication for adjuvant chemotherapy.
Level of evidence: V
Strength of recommendation: B
Consensus: 92.5% (37) yes, 2.5% (1) no, 5% (2) abstain (40
voters)
Recommendation 6.5
Peritoneal restaging should be considered in cases of incidentally
detected, apparently isolated STIC lesions.
Level of evidence: IV
Strength of recommendation: B
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 6.6
The standard surgical staging of apparent early EOC includes
systematic lymph node (LN) dissection of the pelvic and the para
aortic regions up to the left renal vessel origin.
Level of evidence: IV
Strength of recommendation: A
Consensus: 77.5% (31) yes, 22.5% (9) no, 0% (0) abstain (40
voters)
Recommendation 6.7
LN dissection for restaging purposes may be avoided if the nodal
status does not alter the patient management.
Level of evidence: V
Strength of recommendation: B
Consensus: 95% (38) yes, 0% (0) no, 5% (2) abstain (40 voters)
7. What are the limits of fertility-sparing surgery (cancer and
borderline ovarian tumour)?
Fertility-sparing surgery (FSS) is based on unilateral salpingo-oophorectomy and complete surgical staging. This management
seems to be safe in patients with conventional low-grade stage IA
(serous, endometrioid or mucinous expansile subtype).95–97 The use
of FSS in patients with stage IC disease should be defined using the
current 2014 FIGO staging system.98 FSS is acceptable for stage
IC1 tumours, with half of these recurrences being isolated on the
remaining ovary and therefore able to be rescued by subsequent
surgery. However, the recurrence rates are higher in stage IC2, IC3
and grade 3 disease, although mainly in extraovarian sites and are,
therefore, not clearly correlated with the fertility-sparing approach.
Adequate counseling is, therefore, needed in this situation.98
In cases of stage II or III disease, the use of FSS is unconventional,
with high risk of recurrences reported.95 FSS remains contraindicated in these patients, although it is unclear whether such recurrences are related to the natural history of the disease rather than
the type of surgery in these ‘high-risk’ patients.
Recommendation 7.1
FSS can be safely offered to all stage IA and IC1 low-grade ovarian
carcinomas.
Level of evidence: IV
Strength of recommendation: B
Consensus: 94.7% (36) yes, 2.6% (1) no, 2.6% (1) abstain (38
voters)
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308
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affect prognosis, and must be avoided.87 Nevertheless, the minimally invasive approach can be considered for restaging surgery
in cases where the initial ovarian tumour has been removed and
there is no risk of ‘rupture’ of the ovarian lesion. This surgery
should then be carried out by trained surgeons in expert centres to
assure optimal assessment vision of all abdominal quadrants and
to lower the risk of peri- and postoperative complications. Nodal
staging surgery is part of the ‘conventionally’ required procedure
in early-stage ovarian carcinoma. This nodal staging surgery of
apparent stage I ovarian carcinoma includes a bilateral pelvic and
para-aortic lymphadenectomy up to the left renal vein (regardless
of the surgical approach used).88 89 Ten to 15% of cases have nodal
involvement.88 However, due to a low prevalence of nodal metastases in some histological subtypes (eg, mucinous carcinoma of
expansile subtype or LGSC), the indication for staging surgery in
these cases90–92 may be questioned.
The issue of restaging surgery must be addressed separately.
Contrary to the indication of staging surgery discussed above,
where the decision is based on macroscopic evaluation of the
abdominal cavity and the result of a frozen section analysis (FSA),
some patients may have initially undergone surgery without proper
staging. In this context, the restaging procedure is indicated if it
may bring new elements that have a direct impact on the definitive treatment planning. If the primary tumour exhibits high-risk
features (eg, high-grade, capsule rupture, tubal or peritoneal
extension) that justify adjuvant chemotherapy, indication of nodal
restaging surgery with the aim of obtaining additional prognostic
variables must be balanced with the potential surgical morbidity of
the procedure.
FSA should be available during a surgical procedure carried out
for a suspicious ovarian mass and should be supported by the diagnosis of an experienced gynaecological pathologist. Nevertheless, it
must only be done when the surgical strategy would be altered by
the outcome (eg, choice of a nodal or radical surgery). FSA is less
accurate in cases of pathological diagnosis of borderline tumours,
mucinous tumours, tumour sampling done by an inexperienced
oncologist or large ovarian lesions (>8–10 cm).93 94
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8. Should all stage I carcinomas receive adjuvant
chemotherapy and, if not, which ones?
A Cochrane systematic review99 clearly demonstrated that the addition of adjuvant platinum-based chemotherapy to surgery is effective in significantly prolonging long-term OS and PFS in women
with early-stage EOC. Considering the risk of recurrence, the ICON1
trial100–103 determined that women with a high-risk of recurrence
(stage IA grade 3, IB or IC grade 2 or 3, any clear cell tumours)
may benefit the most from adjuvant chemotherapy. Retrospective
studies104–107 suggested that adjuvant chemotherapy may not be
necessary for some histological subgroups, due to the absence
of recurrences observed in patients who did not receive adjuvant
chemotherapy. It should be noted that the ICON1 trial100–103 could
neither confirm nor exclude survival benefits in low/intermediate
risk disease (stage IA grade 1 or 2, IB or IC grade 1) in a subgroup
analysis. Recently, the retrospective SEER database also reported
no benefit for adjuvant chemotherapy in the low and intermediate
endometrioid groups.108 On the contrary, in a large cohort study,109
chemotherapy was associated with reduced mortality not only
for high-risk patients but also for patients with stage IA/IB, grade
2 ovarian cancer. This study was in line with prior study results
demonstrating no benefit for chemotherapy in women with stage IA
and IB, grade 1 neoplasms. Finally, the available data could neither
confirm nor exclude survival benefits for the addition of adjuvant
chemotherapy in optimally staged patients (all risk groups considered). More specifically, for histological subgroups such as clear
cell carcinoma, the targeted retrospective studies reported in the
literature primarily from Asian populations105 107 108 110 did not identify any benefit compared with observation for early-stage disease
(stage IA to IC1). For the mucinous subgroup, the expansile or grade
I type is associated with better prognosis and should not receive
adjuvant chemotherapy, while the infiltrative form is associated
with a high risk of relapse.72 90 91 111
The chemotherapy administered in the ICON1100–103 and
ACTION112–116 trials consisted of a variety of platinum-based
regimens, given ideally for 6 cycles. However, only 4 cycles were
required for the ACTION trial and only half of the patients in the
ICON1 trial received all 6 cycles without dose modification, due
to toxicity. Bell et al117 reported an RCT of 3 versus 6 cycles of
adjuvant carboplatin and paclitaxel administered every 3 weeks in
women with high-risk, early-stage ovarian cancer. This GOG trial
found that longer treatment was not associated with a significant
reduction in recurrence risk and resulted in additional toxicity. A
subsequent exploratory analysis118 of this GOG study revealed that
longer adjuvant therapy was associated with a significant reduction in recurrence risk for serous tumours but not for non-serous
tumours. There was no benefit for longer adjuvant therapy in any
other subgroup of interest, including age, performance status (PS),
stage, grade and presence of ascites, tumour rupture and positive
cytology. Bakkum-Gamez et al119 evaluated a cohort of surgically
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

staged, stage I ovarian cancer patients who completed either 3 or
6 cycles of carboplatin and paclitaxel. Patients with stage IC cancer
and with fixed tumours (described adhesions or fixation to other
pelvic structures) and positive cytology and/or tumour surface
involvement appeared to have a lower risk of recurrence after 6
cycles of carboplatin/paclitaxel compared with 3 cycles, although
the cohort is recognisably small.
Four trials100–103 112–116 120–122 included in the Cochrane systematic review99 mentioned above used cisplatin-based chemotherapy, while one123 used melphalan. Six percent of women in the
combined ACTION/ICON1 trials100–103 112–116 and none of the women
in the other trials making up this meta-analysis received taxanes.
The majority of women received carboplatin monotherapy (about
6 out of 10 patients in ACTION/ICON1 trials100–103 112–116 and all of
the women included in the trial published by Tropé et al.121 122).
The others received either cisplatin or cisplatin combinations. As
part of the ICON3 trial124 comparing carboplatin with carboplatin
plus paclitaxel, 20% of the population actually had stage I or II
disease. There was no benefit in survival for the use of carboplatin
plus paclitaxel either in the trial as a whole or in the women with
early-stage disease, with >80% of patients receiving 6 cycles of
chemotherapy. The GOG 175 trial125 demonstrated that adding 24
weeks of weekly maintenance low-dose paclitaxel to the standard
3 cycles of carboplatin plus paclitaxel did not significantly impact
the recurrence-free interval in patients with completely resected,
high-risk, early-stage ovarian cancer, and is associated with
increased toxicity.
The potential importance of the timing of initiation of adjuvant
therapy after surgery has been studied in patients with ovarian
cancer.126–136 However, all of these published studies except one137
pertain to advanced disease or had a higher proportion of stage
III–IV patients. Although this one report137 of early-stage ovarian
cancer patients from two RCTs (GOG 95138 and GOG 157117) did
not identify a benefit associated with earlier initiation of adjuvant
therapy, it remains unclear if a significant delay in starting adjuvant therapy may worsen outcome. In conclusion, adjuvant chemotherapy should be based on decision-making treatment algorithms
(see Figures 1–4). Platinum-based monotherapy or combination
chemotherapy can be given. Optimal duration remains controversial; however, serous tumours should receive 6 cycles.
Recommendation 8.1
Adjuvant chemotherapy should be offered to patients with earlystage ovarian cancer (stage I–IIA) with the exception of fully staged
patients with the following:
►► Low-grade serous IA
►► Grade 1 and 2 endometrioid IA
►► Grade 1 and 2 mucinous IA (expansile invasion)
Level of evidence: II
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 8.2
Adjuvant chemotherapy is not recommended in the management of
incidentally detected isolated STIC lesions.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
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Recommendation 7.2
There is no place for ovarian preservation for invasive EOC greater
than fully staged FIGO stage I.
Level of evidence: V
Strength of recommendation: A
Consensus: 94.9% (37) yes, 0% (0) no, 5.1% (2) abstain (39
voters)
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Figure 1 Adjuvant chemotherapy for patients with early-stage serous ovarian cancer (stage I–IIA).
a
Considered no adjuvant chemotherapy only for patients with complete surgical staging.

Recommendation 8.3
The benefit of adjuvant chemotherapy is uncertain for patients with
the following cancers and should be discussed on an individual
patient basis:
►► Clear cell carcinoma stage IA and IB/IC1
►► Grade 1 and 2 endometrioid IB/IC
►► Low-grade serous IB/IC
►► Grade 1 and 2 mucinous IC (expansile invasion)
►► Mucinous IA (infiltrative invasion)
Level of evidence: III
Strength of recommendation: C
Consensus: 92.5% (37) yes, 7.5% (3) no, 0% (0) abstain (40
voters)
Recommendation 8.4
For patients with early-stage disease requiring adjuvant chemotherapy, acceptable treatment regimens are:
►► Carboplatin alone
►► Carboplatin/paclitaxel
Level of evidence: I (carboplatin alone), II (carboplatin/paclitaxel)
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)

Recommendation 8.5
For patients receiving single-agent adjuvant carboplatin, 6 cycles
are recommended.
Level of evidence: I
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 8.6
For patients receiving carboplatin and paclitaxel, a minimum of 3
cycles is recommended except for the high-grade serous subgroup
or stage IC (any histological type), for whom 6 cycles are recommended.
Level of evidence: II
Strength of recommendation: B
Consensus: 77.5% (31) yes, 0% (0) no, 22.5% (9) abstain (40
voters)
9. Are non-serous borderline ovarian tumours managed according
to the same standard as serous borderline ovarian tumours?
FSS (defined as the preservation of the uterus and at least a part
of one ovary) is the standard management of young patients with
BOTs,139 140 while bilateral salpingo-oophorectomy with or without
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Figure 2 Adjuvant chemotherapy for patients with early-stage mucinous ovarian cancer (stage I–IIA).
a
Considered no adjuvant chemotherapy only for patients with complete surgical staging.
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Figure 3 Adjuvant chemotherapy for patients with early-stage clear cell ovarian cancer (stage I–IIA).
a
Considered no adjuvant chemotherapy only for patients with complete surgical staging.

hysterectomy is the standard management of BOTs in menopausal
patients. Focussing on the risk factors for overall recurrences
(borderline and invasive) for all patients, conservative treatment
(and particularly cystectomy) and incompletely staged disease
increased the rate of relapse.83 Nevertheless, those factors did not
exert a statistical impact on the invasive recurrence rate because
most of the recurrences were borderline tumours, which are unlikely
to have a further impact on patient outcomes.140 141 The risk of an
invasive recurrence is very low but exists, and is estimated at 0.5%
after FSS.142 Even when preservation of healthy ovarian tissue is
not technically ‘feasible’ (bulky bilateral involvement of ovaries),
preservation of the uterus should be considered.
The impact of the histological subtype on surgical management
(mBOT or sBOT) is still debated.83 142 143 Patients with mBOTs
relapse less frequently than those with serous disease, but when
a relapse occurs, the risk of an invasive recurrence seems to be
higher for mBOTs.144 Nevertheless, clear evidence is lacking as to
whether this is due to the particular natural history of this tumour,
to a wider use of cystectomy or to the fact that, as mBOTs may be
bulky, a small part of a ‘true’ invasive carcinoma may have been
misdiagnosed after the initial sampling of a large tumour.144 Pragmatically, as most mBOTs are unilateral, unilateral salpingo-oophorectomy is recommended to decrease the potential risk of invasive
recurrence.142 144

The case of serous disease is somewhat different because bilateral tumours are observed in 15–25% of cases and peritoneal
spread in 15–40%.145 A meta-analysis and a large multicentre
German series demonstrated that (ultraconservative) surgery
(cystectomy) increases the risk of recurrence.139 141 Nonetheless,
this does not imply that an adnexectomy should be preferred over a
cystectomy because the use of this latter procedure also increases
the subsequent fertility rate.146 A recent phase III trial (the only one
concerning BOTs in the ‘modern era’) demonstrated that the use of
bilateral cystectomies compared with a unilateral adnexectomy and
a contralateral cystectomy (in patients with bilateral BOTs, mainly
in serous subtype) increased the fertility rate without increasing
the recurrence rate.146 Moreover, the risk of ovarian invasive recurrence is very low in stage I serous disease.144 Preservation of
the maximum volume of the healthy ovary (and follicles) should,
therefore, be proposed to improve fertility results. Cystectomy is an
acceptable management in sBOTs to optimise fertility preservation.
Recommendation 9.1
Preservation of at least part of one ovary and the uterus is the
standard approach in young patients with BOTs.
Level of evidence: III
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)

Endometrioid histology

Stage IA

Stage IB/IC1

Grade 1–2

Grade 3

No adjuvant
chemotherapy

Adjuvant
chemotherapy

Grade 1–2

Adjuvant
chemotherapy
(optionala)

Stage IC2–IC3

Grade 3

Adjuvant
chemotherapy

Grade 1–2

Adjuvant
chemotherapy
(optionala)

Stage IIA

Grade 3

Adjuvant
chemotherapy

Adjuvant
chemotherapy

Figure 4 Adjuvant chemotherapy for patients with early-stage endometrioid ovarian cancer (stage I–IIA).
a
Considered no adjuvant chemotherapy only for patients with complete surgical staging.
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Clear cell histology
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Recommendation 9.3
Cystectomy is an acceptable management in sBOTs to preserve
fertility.
Level of evidence: III
Strength of recommendation: B
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
10. How should serous borderline ovarian tumours with
extraovarian implant be managed?
Adequate staging in BOTs includes careful inspection of the peritoneum and peritoneal staging biopsies as previously described.
Appendectomy as a staging procedure is not recommended even
in the mucinous subtype.147 There is no evidence supporting LN
dissection. Large studies have demonstrated that the omission of
staging has an impact on recurrence rate.83 On the other hand, the
benefit on OS of complete surgical staging in macroscopically stage
I BOTs remains unproven.148 149 The benefit of restaging surgery
is questionable if comprehensive staging has not been completed
during the first surgery. Considering the potential morbidity associated with this procedure, surgical restaging should only be considered in the following situations: (1) patients with a higher risk of
extraovarian microscopic implants (serous tumour with micropapillary patterns); or (2) patients with incomplete visual exploration of
the abdomino-pelvic peritoneum during the first surgery.
In the case of sBOTs with peritoneal implants, residual disease
has been reported to be a prognostic factor.142 150 151 Complete
removal of peritoneal implants is necessary for both staging and
therapeutic purposes. There is no proven benefit of lymphadenectomy in stage II/III sBOTs.142 Data in the literature concerning FSS in
sBOTs with peritoneal implants are rare.140 145 Compared with stage
I disease treated conservatively, the risk of recurrence is increased
after conservative treatment of more advanced stages.145 These
could be ovarian and/or peritoneal and so not related to the ovarian
preservation itself but to the natural history of the initial peritoneal spread.145 Furthermore, the risk of lethal outcomes is rare in
this context if a complete resection of implants is achieved.145 FSS
could be then considered in selected stage II or III sBOTs. Some
authors have suggested to extend this strategy even in the cases
of invasive implants140; however, fewer than 15 cases have been
reported.140 145
The role of adjuvant chemotherapy in advanced-stage sBOTs
is highly debated.152 153 Recent retrospective data, collecting the
largest number to date of patients with invasive implants treated
with surgery and adjuvant chemotherapy, suggested a potential advantage in selected groups of patients.152 According to the
available evidence, there is no benefit in adding adjuvant treatment to upfront surgery in patients with sBOTs with invasive
implants.111 151–171 A meta-analysis on BOTs concluded that there
is no evidence supporting the use of any specific type of adjuvant treatment.153 However, considering the low risk of invasive
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high-grade relapse, it is unlikely that it will be possible to demonstrate the efficacy of adjuvant treatment in these patients.
It is important to note that sBOTs with invasive implants would
now be defined as ‘extraovarian LGSC’ according to the 2014 WHO
classification.7 Since the management of young patients with sBOTs
is clearly different than stage II/III LGSC (in terms of FSS in young
patients, place of LN dissection or adjuvant treatment strategies),
patients with sBOTs and invasive implants must be considered as a
separate entity from advanced LGSC.
Recommendation 10.1
Peritoneal staging surgery is recommended for sBOTs.
Level of evidence: III
Strength of recommendation: B
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 10.2
The benefit of restaging is not clear but should be considered in
patients with:
►► sBOTs with micropapillary pattern
►► sBOTs with incomplete visual exploration of the peritoneal cavity
Level of evidence: IV (sBOTs with micropapillary pattern), III
(sBOTs with incomplete visual exploration of the peritoneal cavity)
Strength of recommendation: B
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 10.3
There is no role for appendectomy in BOTs.
Level of evidence: V
Strength of recommendation: A
Consensus: 85% (34) yes, 0% (0) no, 15% (6) abstain (40 voters)
Recommendation 10.4
All peritoneal implants must be removed.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 10.5
There is no proven benefit of systematic LN dissection in stage II/
III sBOTs.
Level of evidence: IV
Strength of recommendation: B
Consensus: 97.5% (39) yes, 0% (0) no, 2.5% (1) abstain (40 voters)
Recommendation 10.6
FSS could be considered in selected patients with stage II or III
sBOTs.
Level of evidence: V
Strength of recommendation: B
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 10.7
Adjuvant systemic treatment is not recommended for primary treatment of sBOTs with extraovarian invasive/non-invasive implants.
Level of evidence: III
Strength of recommendation: B
Consensus: 92.5% (37) yes, 0% (0) no, 7.5% (3) abstain (40
voters)
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Recommendation 9.2
Unilateral salpingo-oophorectomy is recommended with mBOTs to
decrease the risk of invasive recurrence after cystectomy.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
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Recommendation 11.1
The selection of patients for primary debulking surgery or neoadjuvant treatment must be carried out in a specialist ovarian cancer
centre, according to the ESGO Quality recommendations 2016191 in
a multidisciplinary setting.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 11.2
Complete tumour resection at upfront debulking is the most important prognostic factor for patients with advanced ovarian cancer
and is the main goal of surgery.
Level of evidence: IV
Strength of recommendation: A
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 11.3
When complete surgery with no macroscopic visible disease
appears feasible (both spread of disease and general condition of
the patient), primary upfront debulking should be offered.
Level of evidence: IV
Strength of recommendation: B
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 11.4
Diagnostic work-up with CT, PET-CT or diffusion-weighted wholebody MRI and expert ultrasound or diagnostic laparoscopy should
be used to assess the extent of disease.
Level of evidence: III
Strength of recommendation: C
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 11.5
Patients are not candidates for primary surgery (according to ESGO
2017 recommendations190) if the following spread of disease,
among other factors, is present:
►► Diffuse deep infiltration of the root of small bowel mesentery
►► Diffuse carcinomatosis of the small bowel involving such large
parts that resection would lead to a short bowel syndrome
(remaining bowel <1.5 m)
►► Diffuse involvement/deep infiltration of:
–– stomach/duodenum
–– head or middle part of pancreas
►► Involvement of coeliac trunk, hepatic arteries, left gastric artery
►► Central or multisegmental parenchymal liver metastases
►► Multiple parenchymal lung metastases (preferably histologically proven)
►► Non-resectable LNs
►► Brain metastases
Level of evidence: III
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
12. What is the current role of bevacizumab in first-line
treatment?
Bevacizumab was the first targeted therapy to receive the approval
of the European Medicines Agency (EMA) for the treatment of
EOC in the first-line and relapsed settings. GOG 218,192 a placebo-controlled phase III trial, randomised patients with incompletely
resected stage III or any stage IV newly diagnosed EOC to either
carboplatin/paclitaxel with or without bevacizumab (15 mg/kg)
followed by placebo or bevacizumab maintenance treatment up
to 21 cycles; a significant increase in PFS was shown in patients
receiving bevacizumab for 21 cycles. The ICON7 trial193 included
patients with high-risk, early-stage disease (stage I or IIA and
clear cell or grade 3 tumours) or advanced-stage IIB to IV tumours.
Despite lower dosage and fewer cycles of bevacizumab (7.5 mg/kg
for 18 cycles) used in the ICON7 trial, PFS results were similar.193
Neither the GOG 218 trial nor the ICON7 trial showed an OS benefit
in the overall study populations,192 193 but post hoc subgroup
analysis indicated statistically significant OS benefit in patients
with stage IV disease in GOG 218194 and patients at high risk of
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Advanced-stage Disease
11. How to select patients for primary debulking surgery or
neoadjuvant chemotherapy?
Complete resection of all macroscopic disease has been shown
to be the single most important independent prognostic factor
in advanced EOC172 173 and careful evaluation of patients before
surgery is essential for defining the management plan.174 If resection of all macroscopic disease can be obtained based on pre-operative staging with an acceptable operative morbidity, upfront
debulking surgery (UDS) followed by carboplatin/paclitaxel is
standard of care.175 176 The EORTC55971 trial177 and the CHORUS
trial178 showed a similar PFS and OS for patients with stage IIIC
or IV disease receiving NACT and interval debulking surgery (IDS)
compared with UDS. As both studies contained low percentages of
patients with complete upfront debulking surgery (<20%), the Trial
on Radical Upfront Surgical Therapy (TRUST), including a qualification process for participating centres, is currently ongoing.
Nevertheless, evidence-based standardisation of the assessment
of disease extent and patient condition are essential to predict the
possibility of residual macroscopic disease after upfront debulking
surgery.179 Pre-operative diagnostic work-up with computed
tomography (CT), positron emission tomography (PET)-CT, or diffusion-weighted whole-body magnetic resonance imaging (MRI),
should be used to assess the extent of disease.180–183 Ultrasound
imaging quality has improved in recent decades; if carried out by
an experienced sonographer, ultrasound has an invaluable role in
estimating the malignant potential and histopathological features
of ovarian cysts but also in assessing tumour extent in the pelvis
and abdominal cavity.184–186 Diagnostic laparoscopy can provide
a definitive histopathological diagnosis and detailed information
about the intra-abdominal disease burden (eg, Fagotti scoring
system).187 188 After laparoscopy, a high rate of port-site metastases
are observed, but do not worsen the prognosis.189
Based on previously described examinations, in 2017 ESGO
formulated recommendations on contraindications to UDS related
to tumour spread.190 Patient-specific factors (eg, co-existing
illnesses, age, WHO PS) should also be considered in the pre-operative assessment of operability.174 179 To assure adequate management of patients with HGSC, diagnostic work-up as well as the
treatment should be carried out in a multidisciplinary setting and
in a specialist ovarian cancer centre, according to ESGO Quality
recommendations 2016.191
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Recommendation 12.1
Bevacizumab (15 mg/kg or 7.5 mg/kg every 3 weeks for maximum
of 15 months) improves PFS in patients with stage III–IV ovarian
cancer and should be considered in addition to carboplatin and
paclitaxel.
Level of evidence: I
Strength of recommendation: A
Consensus: 97.5% (39) yes, 0% (0) no, 2.5% (1) abstain (40
voters)
Recommendation 12.2
Bevacizumab in the neoadjuvant setting can be considered,
although additional improvement in efficacy is not proven with level
I evidence.
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Level of evidence: II
Strength of recommendation: B
Consensus: 97.5% (39) yes, 2.5% (1) no, 0% (0) abstain (40
voters)
Recommendation 12.3
Bevacizumab can be safely administered in the neoadjuvant setting
before and after IDS providing the interval between surgery and
administration is at least 4–6 weeks.
Level of evidence: II
Strength of recommendation: B
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
13. Should weekly regimens be used in first line?
The JGOG 3016 trial,198 carried out in Japan, was the first multicentre RCT comparing first-line treatment with 3-weekly carboplatin (AUC6) and paclitaxel (180 mg/m2) with a dose-dense
regimen of 3-weekly carboplatin and weekly paclitaxel (80 mg/
m2). This showed improved PFS and OS rates but higher toxicity
with the dose-dense regimen.198 In contrast, GOG 262199 (a
multicentre phase III RCT) could not confirm this survival benefit
despite using a similar study protocol. When patients did not
receive bevacizumab, a subgroup analysis of the GOG 262 trial
showed a significant increase in PFS in favour of weekly paclitaxel compared with 3-weekly. When receiving bevacizumab, no
differences in PFS were shown.199 As this subgroup analysis was
not pre-planned and only performed on 16% of the study population, weekly paclitaxel should not be regarded as a substitution
for bevacizumab.
MITO-7, a multicentre open-label phase III RCT,200 was the
first trial to compare 3-weekly carboplatin (AUC6) and paclitaxel
(175 mg/m2) with weekly administration of carboplatin (AUC2)
and paclitaxel (60 mg/m2). The weekly schedule showed similar
survival rates but significantly better quality of life (QoL) (co-primary endpoint) with lower rates of ≥grade 3 neutropaenia, febrile
neutropaenia, ≥grade 3 thrombocytopaenia, ≥grade 2 neuropathy
and alopecia. Van der Burg et al201 randomised patients to NACT
with either weekly carboplatin (AUC4)/weekly cisplatin (70 mg/m2)
and weekly paclitaxel (90 mg/m2) or 3-weekly carboplatin (AUC6)/
cisplatin (75 mg/m2) and paclitaxel (175 mg/m2), and found similar
response rates, PFS and OS between both groups.201 In contrast
to the MITO-7 trial,200 (non)hematological toxicities were more
frequent in the weekly schedule, probably caused by the higher
dose intensity of platinum [cisplatin (40% of patients) or carboplatin] and higher doses of paclitaxel.
The first results of the ICON8 trial202 were presented at
the ESMO 2017 Congress. As part of this trial, patients were
randomised into three treatment arms: (1) 3-weekly carboplatin (AUC5/6) and weekly paclitaxel (80 mg/m2); (2) both
weekly carboplatin (AUC2) and paclitaxel (80 mg/m2); and (3)
standard 3-weekly carboplatin (AUC5/6) and paclitaxel (175
mg/m2). The use of weekly scheduling in the first-line treatment of EOC did not extend PFS, but, in contrast to the MITO-7
trial,200 no decrease in toxicity was seen (again, higher doses
of paclitaxel were used).202 Therefore, weekly carboplatin/paclitaxel according to the MITO-7 schedule is an alternative to the
3-weekly schedule in Caucasian patients.
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progression (ie, FIGO stage III with >1 cm residual disease or stage
IV) in the ICON7 trial.22
Bevacizumab-related toxicities are usually mild. The most
common toxicities are ≥grade 2 hypertension and ≥grade 3 proteinuria. The incidence is positively correlated with higher dose and
longer duration.192 193 Furthermore, the ICON7 and GOG 218 trials
showed a trend towards more mucocutaneous bleeding, ≥grade
3 thromboembolic events, and gastrointestinal adverse events
(AEs).192 193 195 Regarding gastrointestinal toxicity, the most common
AE was perforation (1.1%), followed by hemorrhage (0.8%) and
fistula formation (0.7%).22 195 Multivariable analysis estimated that
previous treatment of inflammatory bowel disease and large bowel
resections at UDS are significantly associated with increased odds
of gastrointestinal AEs.195 Adequate patient selection is important to
minimise the occurrence of these serious AEs.
Recently, the results of the SOLO1 trial were presented and
showed the importance of the use of PARP inhibition after firstline chemotherapy in BRCA-mutated patients (without the use of
bevacizumab).33 This phase III trial demonstrated a 70% risk reduction of disease progression or death with olaparib maintenance
therapy after complete or partial response on first-line standard,
platinum-based chemotherapy in patients with newly diagnosed,
advanced BRCA-mutated ovarian cancer.
Regarding the administration of bevacizumab with NACT, two
smaller RCTs, the ANTHALYA and GEICO 1205/NOVA open-label
phase II trials,196 197 were carried out. Patients received 4 cycles of
neoadjuvant carboplatin/paclitaxel with or without at least 3 cycles
of bevacizumab (15 mg/kg) followed by IDS.196 197 Bevacizumab was
stopped 4–5 weeks before surgery and restarted at least 7 weeks
after IDS in the ANTHALYA trial,196 compared with 6 weeks before
and 6 weeks after surgery in the GEICO 1205/NOVA trial.197 In the
ANTHALYA trial,196 the complete resection rate (CRR) was significantly higher with additional bevacizumab compared with the CRR
previously reported in the EORTC study.177 In contrast, the GEICO
1205/NOVA trial197 showed no benefit in the complete macroscopic
response rate (PCI=0) but found an enhanced rate of surgical operability. Both studies showed similar safety profiles, with no increase
in toxicity (≥grade 3 hematological, gastrointestinal and vascular
AEs) compared with carboplatin/paclitaxel therapy when adequate
patient selection was carried out. Therefore, bevacizumab in the
neoadjuvant setting is considered safe and may improve surgical
outcome.
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Recommendation 13.2
The schedule of weekly chemotherapy with carboplatin (AUC2)
and paclitaxel (60 mg/m2) shows better QoL and reduced toxicity
(eg, alopecia, neuropathy) compared with the standard 3-weekly
schedule and can be considered.
Level of evidence: I
Strength of recommendation: B
Consensus: 95% (38) yes, 0% (0) no, 5% (2) abstain (40 voters)
Recommendation 13.3
Weekly chemotherapy cannot be regarded as a substitute for bevacizumab.
Level of evidence: V
Strength of recommendation: B
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
Recommendation 13.4
3-weekly carboplatin/paclitaxel remains the standard-of-care
chemotherapy of first-line ovarian cancer treatment.
Level of evidence: I
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
14. Is there a place for intraperitoneal chemotherapy and
hyperthermic intraperitoneal chemotherapy?
Several studies have been published, but due to their small sample
size, incomparable treatment protocols and high levels of toxicity,
intraperitoneal (i.p.) chemotherapy was not recommended for
routine use.203–206 The GOG 172 trial randomised patients with stage
III disease to either 3-weekly intravenous (i.v.) cisplatin/paclitaxel
or i.v. paclitaxel followed by i.p. cisplatin/paclitaxel and showed a
remarkable improvement in OS207 persisting even after 10 years.208
Despite these promising results, toxicity with i.p. (eg, grade 3–4
leukopaenia, gastrointestinal/renal AEs, infection and pain) was
significantly higher with lower QoL and a lower completion rate207
for 6 i.p. cycles compared with previous reported studies.203 204
Moreover, the absence of an ITT analysis, the higher dosage of
paclitaxel/cisplatin in the i.p. arm, the imbalance in PFS/OS benefit
ratio and the low OS in the control group compared with published
data209 210 further limit the clinical relevance and implementation of
i.p. therapy in ovarian cancer.211 To address the pitfalls of the GOG
172 trial, a phase III RCT (GOG 252)212 was carried out on patients
with stage II–IV EOC. As the first trial comparing i.p. and i.v. administration of similar doses of chemotherapy, the GOG 252 trial212 did
not confirm PFS improvement with i.p. chemotherapy (presented
at SGO 2016, still unpublished). Moreover, i.v. chemotherapy was
better tolerated than i.p. chemotherapy.
The only RCT on the effect of hyperthermic intraperitoneal chemotherapy (HIPEC) in recurrent EOC has been widely criticised,212–215
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and a meta-analysis216 of retrospective studies in advanced or
recurrent EOC did not show any survival advantage but rather an
increase in AEs (eg, anemia, acute kidney injury),217 218 precluding
HIPEC from standard-of-care treatment. A recently published multicentre open-label phase III trial (OVHIPEC)219 randomised patients
with stage III EOC with abdominal disease too extensive for UDS
or after UDS with residual disease >1 cm, and after response to
3 cycles of NACT, to undergo IDS with or without HIPEC (cisplatin
100 mg/m2). The addition of HIPEC to IDS resulted in a significantly
longer PFS and OS without increasing toxicity. However, as all stage
IV patients were excluded and the majority of stage III patients could
be primarily debulked to <1 cm,220–223 only a very small group of
EOC patients with advanced disease fulfilled the criteria of inclusion,
explaining the slow recruitment but also rendering extrapolation
of these results to all patients with advanced disease impossible.
Moreover, as OS was not a primary/co-primary endpoint, the small
study size can induce significant bias, giving a possible explanation
for the imbalance in PFS/OS improvement ratio.222 Furthermore,
stratification was lacking for important prognostic factors like BRCA
status, FIGO subclassification, response rates to NACT and histological type.222 223 Lastly, HIPEC toxicity appeared to be underreported
as toxicity was reported equally in both study arms despite longer
operation times, longer hospitalisation periods, more perioperative
gastrostomies/stomas and vague reports on known AEs (eg, acute
renal failure) when receiving HIPEC.222–225
At the ASCO 2017 Congress, Lim et al217 presented another trial
including patients with stage III and IV ovarian cancer randomly allocated to the HIPEC arm (cisplatin 75 mg/m2, 90 min) or a control
arm (no HIPEC) intraoperatively based on residual tumour (size <1
cm). The survival analysis did not show the statistical superiority of
the HIPEC arm. Considering these concerns, HIPEC might provide
additional survival benefit in EOC, but large prospective studies
are required to further quantify the true efficacy of HIPEC and to
compare its efficacy and compatibility with targeted therapy (eg,
bevacizumab). In the meanwhile, HIPEC should not be considered as
standard therapy and be limited to well-designed prospective RCTs.
Recommendation 14.1
i.p. chemotherapy is not a standard of care as first-line treatment.
Level of evidence: I
Strength of recommendation: A
Consensus: 95% (38) yes, 0% (0) no, 5% (2) abstain (40 voters)
Recommendation 14.2
HIPEC is not a standard of care as first-line treatment.
Level of evidence: II
Strength of recommendation: A
Consensus: 95% (38) yes, 0% (0) no, 5% (2) abstain (40 voters)
15. Is the standard of management of non-high-grade serous
epithelial ovarian cancer different?
Similar to HGSC, optimal surgical treatment is the keystone of the
treatment of advanced low-grade serous ovarian cancer.172 226
Regarding the less chemosensitive nature of low-grade serous
ovarian cancer, even debulking with residual disease <1 cm may
improve survival when complete cytoreduction is not feasible
and can be an option. Also in the recurrent setting, a significantly
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Recommendation 13.1
Incorporation of weekly chemotherapy into first-line treatment for
women with EOC does not improve PFS or OS in the population of
western countries.
Level of evidence: I
Strength of recommendation: A
Consensus: 100% (40) yes, 0% (0) no, 0% (0) abstain (40 voters)
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Advanced (FIGO III and IV) non-high-grade serous ovarian cancer
in first line
Recommendation 15.1
Primary debulking surgery with no macroscopic residual disease is
of pivotal importance due to the low chemosensitivity in low-grade
serous, mucinous and clear cell ovarian carcinoma.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (38) yes, 0% (0) no, 0% (0) abstain (38 voters)
Recommendation 15.2
Even debulking with residual disease <1 cm in low-grade serous
ovarian cancer may improve survival when complete cytoreduction
is not feasible.
Level of evidence: IV
Strength of recommendation: C
Consensus: 100% (38) yes, 0% (0) no, 0% (0) abstain (38 voters)
Recommendation 15.3
Carboplatin in combination with paclitaxel is the standard chemotherapy. Addition of bevacizumab should be considered.
Level of evidence: I
744

Strength of recommendation: B
Consensus: 97.4% (37) yes, 0% (0) no, 2.6% (1) abstain (38
voters)
Recommendation 15.4
Maintenance antioestrogen therapy after chemotherapy can be
considered in low-grade serous ovarian cancer.
Level of evidence: IV
Strength of recommendation: C
Consensus: 92.1% (35) yes, 0% (0) no, 7.9% (3) abstain (38
voters)
Recurrent non-high-grade serous ovarian cancer in first line
Recommendation 15.5
Secondary debulking surgery should be considered with the aim of
no macroscopic residual disease.
Level of evidence: I
Strength of recommendation: B
Consensus: 100% (37) yes, 0% (0) no, 0% (0) abstain (37 voters)
Recommendation 15.6
In low-grade serous, low-grade endometrioid, mucinous and clear
cell ovarian carcinoma, chemotherapy is an option but the magnitude of benefit is uncertain.
Level of evidence: IV
Strength of recommendation: B
Consensus: 100% (37) yes, 0% (0) no, 0% (0) abstain (37 voters)
Recommendation 15.7
Antioestrogen therapy can be considered in low-grade serous
ovarian cancer and low-grade endometrioid ovarian carcinoma.
Level of evidence: IV
Strength of recommendation: B
Consensus: 97.3% (36) yes, 0% (0) no, 2.7% (1) abstain (37
voters)
Recurrent Disease
16. What is a reasonable monitoring and follow-up strategy
following treatment of ovarian cancer?
Currently, evidence is lacking to demonstrate that routine follow-up
of patients treated for ovarian cancer improves outcome.243–246
However, monitoring for recurrence might become more important if surgery for recurrent ovarian cancer is shown to improve
survival.247 There is no evidence supporting a different follow-up
regimen according to histotype, although it is recognised that not
all tumours are associated with raised levels of CA125.248 At each
visit, symptoms should be assessed and a physical examination
should be carried out, although the latter has limited value in
detecting relapse. Health-related QoL (HRQoL) measures, such as
EORTC QLQ C30 and EORTC QLQ OV28, are potentially useful tools
to assess symptoms,249 250 and could be adapted to be applied for
routine use. Further to clinical examination and checking for symptoms, CA125 is the simplest tool to trigger imaging and is a better
approach than regular routine imaging for diagnosis of recurrent
ovarian cancer.244 251 Radiographic imaging, such as ultrasound,
chest-abdomen-pelvis CT, whole-body MRI or PET-CT, should only
be carried out if clinically indicated, based on symptoms, clinical
examination or a rising CA125 level.252–255 Mucinous and clear cell
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increased PFS and OS was found after secondary cytoreductive
surgery without residual disease.227 While carboplatin/paclitaxel
is still the standard systemic therapy in low-grade serous ovarian
cancer, multiple retrospective studies showed lower response rates
and less survival benefit from chemotherapy compared with highgrade serous ovarian cancer, implicating a limited chemosensitivity.228–231 Similar findings were found in mucinous45 232 and clear
cell EOCs.233 234 Being less chemosensitive, the role of surgery is
enhanced and novel therapeutic strategies for systemic treatment
of low-grade serous ovarian cancer are being investigated (eg, antihormonal and targeted therapies).
The majority of low-grade serous ovarian cancers have high ER
and PR expression. Small retrospective studies suggest a possible
therapeutic value of hormone therapy in first-line and recurrent
settings.42 235 236 Despite promising results with selumetinib, an
MEK1/2 inhibitor,237 no correlation was found between BRAF or
KRAS mutation status and the therapeutic response in patients with
recurrent low-grade serous ovarian cancer. Of note, a phase III RCT
of an MEK inhibitor versus physician’s choice of chemotherapy in
recurrent platinum-resistant low-grade serous ovarian cancer was
prematurely closed for futility at the first interim analysis.
Regarding other targeted therapies, bevacizumab has shown
activity in low-grade serous ovarian cancer in first-line and recurrent settings in three small retrospective cohorts.238–240 Hamanishi
et al241 investigated the effect of nivolumab, an antibody that blocks
programmed cell death protein 1 (PD-1) signaling, in patients with
platinum-resistant ovarian cancer. One out of the two patients
with clear cell histology included in this trial showed a complete
remission with nivolumab. The high frequency of mismatch repair
deficiency in clear cell carcinomas can provide an explanation for
this behaviour towards PD-1 inhibitors. Pembrolizumab, another
anti-PD-1 inhibitor, has been approved by the FDA in solid tumours
with microsatellite/mismatch repair deficiency including ovarian
cancer.242 Further investigation is currently ongoing.
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Recommendation 16.1
Follow-up should be offered, and the value should be discussed
individually with patients, as there is uncertainty about the benefit
of early diagnosis and treatment of recurrent disease.
Level of evidence: II
Strength of recommendation: C
Consensus: 100% (38) yes, 0% (0) no, 0% (0) abstain (38 voters)
17. What is the place of surgery for recurrent disease?
Cytoreductive surgery
Results of the Arbeitsgemeinschaft Gynäkologische Onkologie (AGO)
DESKTOP III study265 demonstrated improved PFS and a longer time
to first subsequent therapy (TFST) in patients with first recurrence
randomised to secondary cytoreductive surgery. The PFS advantage of surgery was only seen following complete tumour resection and, therefore, complete resection should be regarded as a
prerequisite for a potential OS benefit. OS in DESKTOP III is not
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

yet mature and the results are expected in 2019. Recently shown
data of an interim futility analysis of another trial (GOG 213)266
failed to demonstrate a PFS or OS advantage. It should be noted
that patients in this trial were not systematically selected and the
CRR was lower. Currently, the option of secondary cytoreductive
surgery followed by platinum-based combination therapy should be
discussed with all eligible patients.247 Patients should be selected
if they have a high probability of having a complete resection and
the following predictors for resection should be considered: platinum treatment-free interval (TFI) of >6 months, positive AGO score
[good PS, complete resection at primary surgery and the absence of
large volume (>500 mL) ascites], absence of probably irresectable
lesions on imaging and absence of contraindications to surgery
(eg, comorbidities, prior severe complications of surgery).267 It is
important to note that platinum TFI and the AGO score have only
been developed as positive predictors of complete resection and
cannot be used to exclude patients from surgery. Additionally,
centres offering secondary cytoreductive surgery should have the
necessary resources and infrastructures, including an established
multidisciplinary team coordinating the pre-, intra- and post-operative care needed to achieve complete resection in the majority of
these procedures.191 In second or later recurrence there is limited
evidence that highly selected patients (based on PS, tumour biology
and localisation of metastasis) may benefit from complete cytoreductive surgery in specialised centres.268 269
Recommendation 17.1
Complete cytoreductive surgery followed by systemic treatment
improves PFS and extends benefit to the next line of treatment
in selected patients with first recurrence of ovarian cancer; OS
data are not yet mature. Patients eligible for cytoreductive surgery
should be informed about this option.
Level of evidence: I
Strength of recommendation: A
Consensus: 100% (38) yes, 0% (0) no, 0% (0) abstain (38 voters)
Recommendation 17.2
Complete cytoreductive surgery in second or later recurrence may
provide benefit in selected patients and specialised centres.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (37) yes, 0% (0) no, 0% (0) abstain (37 voters)
HIPEC
Until now, there are no appropriately designed prospective studies
on the effect of HIPEC added to secondary cytoreductive surgery in
recurrent ovarian cancer. The results of multiple RCTs on HIPEC in
recurrent ovarian cancer are awaited. Until these results are available, HIPEC remains an experimental therapy with potential harm
and should only be offered in the context of well-designed, prospective RCTs. An objective benefit of HIPEC in relapsed ovarian cancer
would need to take account of survival outcome and acceptability
of the side effects.
Recommendation 17.3
In recurrent ovarian cancer, HIPEC added to cytoreductive surgery
has not been proven to be beneficial in appropriately designed
prospective studies.
Level of evidence: IV
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ovarian cancers could represent a potential source of PET-negative findings.256 At present, CA125 remains the most important
of the various biomarkers available for the detection of recurrent
ovarian cancer257; however, an RCT258 did not show any survival
advantage for initiating chemotherapy based on early detection of
a higher CA125 concentration. It should be noted that this trial was
not carried out in an era where surgery could be considered for
selected cases, or where targeted therapies were used as a maintenance strategy for treatment of recurrent disease to lengthen
disease control or survival.
A holistic approach, including patient education about signs and
symptoms, monitoring and management of side effects, assessing
the psychological and existential consequences of cancer is needed.
Evaluation and support of family and social needs, counseling for
genetic risk, guidance on fertility and contraception after ovarian
cancer, management of menopausal symptoms and promotion of
cardiovascular, bone, brain and sexual health should all be applied in
the follow-up of ovarian cancer patients.259 Estrogen (+/- progestin)
replacement is not contraindicated for severe menopausal symptoms, but the safety of hormonal replacement therapy in low-grade
serous and low-grade endometrioid tumours is unclear.236 260
Follow-up is usually offered by gynaecological oncologists or
dedicated medical oncologists. However, there is lack of evidence
to show that it needs to be restricted to these groups, and specialised nurses or general practitioners could also be involved in the
follow-up of ovarian cancer patients.261–263 Follow-up should be
organised according to a locally agreed protocol. When follow-up
is planned, a reasonable approach involves patient assessment
every 3–4 months for the first 2 years, and every 6 months during
years 3–5, but follow-up schemes may be individualised according
to prognostic factors and treatment modalities. Further follow-up
beyond 5 years should be individually discussed.248 264 Monitoring
of maintenance therapy should be specialist-led and focus on the
evaluation of toxicity and assessment of disease activity. Local
protocols should be established specifically for the follow-up of
patients on maintenance therapy. Imaging should be carried out
according to symptoms and CA125 levels or periodically if the
CA125 level was normal at the start of treatment. Follow-up after
treatment of recurrent ovarian cancer should be specialist-led, as
further recurrence is inevitable.
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Clinical evaluation, medical history, comorbidities, PS and nutritional status, labs

Resuscitative measures (including nasogastric tube, hydration, dietary measures and corticosteroids) and supportive care

Imaging and diagnostic assessment: Abdominal X-ray, CT scan, endoscopy

Multiprofessional and multidisciplinary conference: development of a treatment strategy based on the patient’s wishes and
resilience, spiritual needs, physical and psychosocial conditions and findings of clinical, laboratory and radiological exams

Patient fit for surgery?

Type of bowel obstruction

Single site
Oligometastatic sites

Yes

No

Endoscopic intervention
Percutaneous-gastric tube
Endoscopic stents

Diffuse/multiple sites

Medical management
Corticosteroids
Octreotide
Chemotherapy
Best supportive care
Palliative medicine

Palliative surgery
Resection or bypass
Enterostomy or fistula

Figure 5 Algorithm for the management of malignant bowel obstruction (MBO).
PS, performance status.

Strength of recommendation: A
Consensus: 100% (38) yes, 0% (0) no, 0% (0) abstain (38 voters)
Palliative surgery
Malignant bowel obstruction (MBO) occurs frequently in patients
with relapsed ovarian cancer. Although MBO is a frequent complication of ovarian cancer, the treatment given to patients is not
based on high-level evidence. The available evidence on MBO has
been summarised and integrated into a practical treatment algorithm (see Figure 5). In the medical management, corticosteroids
(6–16 mg dexamethasone intravenously daily) may help to resolve
MBO, with few side effects.270 Steroids should be tailed off after
a few days if there is no benefit, and be appropriately reduced if
there is a response to treatment. Octreotide can be added and is
more effective than scopolamine butylbromide in controlling symptoms of MBO.271 Corticosteroids, octreotide and lanreotide have
all been shown to provide some benefit in symptom control in
recurrent ovarian cancer and MBO. The role of surgery for MBO
remains unclear. One retrospective study showed a survival advantage following surgery for MBO compared with octreotide.272 In a
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Cochrane systematic review,273 the resolution of the symptoms of
MBO following surgery varied from 26.7% to >68%, and successful
oral feeding was established in 30–100% of patients. However,
reporting on surgical management of MBO needs standardisation,
as there are a wide variety of possible surgical techniques and indications.274 Perri et al275 suggested a scoring system to help select
patients who were least likely to benefit from palliative surgery,
based on age (>60 years), albumin (<25 g/L) and ascites (>2 L). In
this study,275 patients who were eligible for bypass/resection and
anastomotic procedures had a significantly better prognosis than
those receiving a colostomy or ileostomy. Other surgical alternatives for MBO are percutaneous endoscopic gastrostomy tube and
colorectal stent placement.276 277 Further data need to be collected
prospectively on morbidity associated with both surgical and
medical interventions for MBO. The role of surgery for MBO should
be further clarified using objectified outcome measures, such as
the ability to receive enteral feeding and QoL scores. Furthermore,
data concerning re-obstruction rates, severe surgical complications, pain control, patient satisfaction and survival should also be
collected in these studies.

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

Patients with MBO
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Recommendation 18.2
Bevacizumab in combination with second- or third-line non-platinum chemotherapy (weekly paclitaxel, PLD, topotecan) has proven
benefit with respect to tumour response rate and PFS, has been
associated with improvement in QoL and could be recommended.
Level of evidence: I
Strength of recommendation: A
Consensus: 100% (38) yes, 0% (0) no, 0% (0) abstain (38 voters)

18. How should molecularly targeted therapy be integrated
into the management of recurrent ovarian cancer?
Antiangiogenic therapy
Bevacizumab is approved in combination with platinum-based
combination therapy and then as maintenance therapy in patients
with a platinum-free interval (PFI) exceeding 6 months, and with
non-platinum single-agent chemotherapy in patients with a
shorter PFI. The OCEANS trial25 showed an improvement in PFS
in patients treated with bevacizumab [15 mg/kg/every 3 weeks
(q3w)] in combination with carboplatin/gemcitabine, who relapsed
>6 months since last platinum and had no previous anti-VEGF
treatment. OS was similar in both groups, which might partially be
explained by the use of bevacizumab as a subsequent anticancer
therapy in 43.9% of patients who were allocated to placebo in the
study.278 The administration of bevacizumab in combination with
paclitaxel/carboplatin in the GOG 213 study279 showed a similar
improvement in PFS. Also, the combination of bevacizumab with
non-platinum single-agent chemotherapy [pegylated liposomal
doxorubicin (PLD), weekly paclitaxel or topotecan] improved PFS
in patients who relapsed <6 months after a first or second line of
platinum-based therapy.23 In the AURELIA trial,23 very strict inclusion criteria were used to limit the risk for gastrointestinal perforation. Patients were excluded if they had more than two prior lines
of treatment, a history of bowel obstruction, platinum-refractory
disease or significant serosal disease of the large bowel, especially
if it involved the sigmoid colon. Overall, the addition of bevacizumab
to chemotherapy with either weekly paclitaxel, PLD or topotecan
significantly improved the median PFS. By using these criteria, only
2.2% of patients receiving bevacizumab developed a gastrointestinal perforation.23 The patient-reported outcomes (PROs) analysis
of the study shows that chemotherapy combined with bevacizumab
improved gastrointestinal symptoms more often compared with
chemotherapy alone, especially in patients with ascites at the start
of treatment.280 In both the AURELIA and GOG 213 trials,29 214 only
10% of patients or less received prior bevacizumab treatment. Data
presented at the ASCO 2018 Congress showed that, for patients
previously treated with bevacizumab in first line and relapsing ≥6
months after last platinum treatment, re-challenge with bevacizumab in combination with platinum-based doublets was associated with a significantly prolonged PFS.281

PARP inhibitors
Currently, there are three PARP inhibitors approved for the
treatment of platinum-sensitive ovarian cancer. Olaparib
maintenance treatment following platinum-based chemotherapy in patients with a BRCA mutation led to an improvement in PFS in study 1935 and in the SOLO2 trial.36 In study 19,
patients without a BRCA mutation also derived a significant
benefit in PFS. There was no significant OS benefit in study 19.
In this study, 11% of patients remained on treatment for >6
years without evidence of progression. The OS data for SOLO2
are not yet mature.45 46 The NOVA trial38 with maintenance
niraparib showed improved median PFS for both germline
BRCA-mutated ovarian cancer and non-germline-mutated
BRCA. The latter group included patients with a somatic BRCA
mutation or BRCA WT. 38 In ARIEL3,37 rucaparib given after a
response to platinum-based therapy showed similar results in
patients with BRCA mutations (germline or somatic mutations)
as well as in the whole ITT group with high-grade cancer. Both
NOVA and ARIEL3 trials included tumour testing for HRD, but
neither was able to exclude a benefit from PARP inhibitors in
HRD-negative patients. However, the magnitude of benefit of
each of these PARP inhibitors was greatest in patients with a
BRCA mutation, and least in those who were HRD-negative.
Testing for a BRCA mutation is predictive for a response and
provides an opportunity to identify mutations in unaffected
family members who may benefit from cancer prevention strategies. Testing is recommended for all patients with non-mucinous ovarian cancers. Olaparib maintenance was permitted
beyond progression, and both olaparib and niraparib studies
led to an increase in the time to the next line of treatment, a
clinically meaningful endpoint.35 36 38
Toxicity of PARP inhibitors is generally manageable through dose
reductions and interruptions of therapy.36–38 Two studies282 283
have clearly shown a benefit for monotherapy with a PARP inhibitor in BRCA-mutated, relapsed high-grade ovarian carcinoma.
A combination of two studies with rucaparib, ARIEL2 and study
10, led to the EMA approval of rucaparib in Europe as a monotherapy for relapsed or progressive BRCA-mutated (germline
and/or somatic) HGSC, previously treated with ≥2 lines of platinum-based chemotherapy and unsuitable for further treatment
with platinum-based chemotherapy.283 In Europe, the license for
monotherapy is restricted to rucaparib and is only indicated for
in patients with ‘platinum-sensitive’ disease.284 More recently, the
SOLO 3 study randomised 266 patients with high-grade serous or
endometrioid g-BRCA recurrent platinum-sensitive ovarian cancer
to receive olaparib or non-platinum chemotherapy. Although the
data have not been presented as yet, a public announcement
reported statistically significant results in terms of response rate
and PFS in favour of the olaparib arm.

Recommendation 18.1
Bevacizumab in combination with platinum-based second-line
chemotherapy (gemcitabine or paclitaxel) followed by bevacizumab maintenance has proven benefit with respect to tumour
response rate and PFS and could be recommended.
Level of evidence: I
Strength of recommendation: A
Consensus: 100% (38) yes, 0% (0) no, 0% (0) abstain (38 voters)
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308
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Recommendation 17.4
MBO should be managed on an individual basis. There is a lack of
evidence for optimal management and a need for clinical trials to
evaluate medical, endoscopic and surgical approaches.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (37) yes, 0% (0) no, 0% (0) abstain (37 voters)
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Recommendation 18.4
PARP inhibitors (rucaparib*, olaparib) are active as monotherapy in
patients with a BRCA mutation and could be considered.
*In Europe, only rucaparib is licensed by the EMA as a monotherapy for patients with ‘platinum-sensitive’ disease
Level of evidence: III
Strength of recommendation: B
Consensus: 100% (38) yes, 0% (0) no, 0% (0) abstain (34 voters)
19. What defines platinum resistance and how does that
influence subsequent treatment?
How should platinum resistance be defined (primary and
secondary resistance)?
Primary platinum resistance is a condition that is intrinsic to the
tumour or occurs during first-line therapy, and leads to progressive
disease during or immediately after therapy. Secondary platinum
resistance is an acquired condition appearing or emerging after
response to platinum therapy. Use of the terms ‘platinum-sensitivity’ or ‘-resistance’ varies; most commonly, ‘platinum-resistance’ has been a probabilistic definition, based on a likely poor
response to platinum therapy. Similarly, ‘platinum-sensitivity’ has
been defined as a patient likely to respond to platinum therapy. The
latter must be separated from true observed platinum sensitivity
in patients who respond to a platinum re-challenge and may be
candidates for further maintenance therapy.
However, it is now questionable whether the historical prospective assumption of platinum sensitivity (or resistance) used for
planning therapy in recurrent disease is valid. The PFI has been
the main indicator to classify tumours as ‘platinum-sensitive’
or ‘-resistant’ based on a 6-month cut-off from the last platinum-based therapy.285 This definition, which evolved at a time
when there were few options for treating recurrent disease other
than platinum re-challenge, has several shortcomings and was
abandoned during the Fifth Ovarian Cancer Consensus Conference
(OCCC) of the GCIG.285 For example, increasingly the majority of
patients undergo a complete resection of their advanced ovarian
cancer during primary surgery, making a response evaluation
afterwards impossible. Growth rate and tumour kinetics may
differ among different histological types, and a 6-month cut-off
cannot reliably separate those who responded or did not respond
in this subgroup. Furthermore, not all patients having experienced
a TFI from platinum (TFIp) longer than 6 months later respond
to platinum and objective response rates range from 47.2 to
66%.25 279 286 287 In addition, TFIp shorter than 6 months is not
always predictive of absence of response to platinum-based
therapy. The interval may also depend on the frequency of
follow-up and the sensitivity of diagnostic tools applied in a particular patient. Both weekly paclitaxel/carboplatin and carboplatin/
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gemcitabine displayed clinical efficiency in ‘platinum-resistant’
disease, with an overall response rate of 29% with both regimens.288 289 BRCA-mutated patients in particular, but also BRCA
WT patients, may respond to re-challenge with platinum-based
chemotherapy, even with a TFIp of <6 months.47 For both groups,
the response rate to platinum-based chemotherapy on relapse
within 6 months after first-line treatment was higher compared
with non-platinum regimens.47 Furthermore, the benefit of new
biological drugs may not necessarily follow this historical paradigm; for example, PARP inhibitors are active in both cohorts of
patients.290
How can we predict platinum resistance?
Currently, there are no validated, molecular, predictive biomarkers
for platinum resistance. Several genetic modifications are associated with acquired resistance to platinum-based chemotherapy,
such as inactivation of the tumour suppressors RB1, NF1, RAD51B
and PTEN, reversions of germline or somatic BRCA1 or BRCA2
mutations, overexpression of the drug efflux pump MDR1 and
CCNE1 amplification.51 The probability of platinum response also
depends on the histological subtype, and, in the case of low-grade
serous, clear cell or mucinous ovarian carcinomas, the response to
platinum-based therapy is known to be poor. Low baseline global
health status, poor physical function and the presence of abdominal/gastrointestinal symptoms are predictors of early discontinuation (within the first 8 weeks of treatment) of chemotherapy among
patients with early relapse or after three lines of chemotherapy.291
Patients with a poor PS should be informed about the low probability of response to further platinum or non-platinum chemotherapy. However, all patients with recurrent ovarian cancer should
be offered early palliative care, even though there are currently no
data showing benefit specifically for ovarian cancer. A meta-analysis292 of randomised studies in advanced cancers (that cannot be
cured) indicates that early palliative care may significantly improve
QoL, decrease the intensity of symptoms and possibly improve
survival.
The definition of platinum resistance should be therapy-oriented
As the TFI decreases, prognosis following subsequent treatment
worsens; when the interval is ˂6 months, the anticipated median
OS is around 10–12 months. At this point, the objective of treatment should be to control symptoms with a minimum of side
effects, thereby preserving QoL. Response rates to platinum or
non-platinum monotherapy regimens are all relatively similar. For
patients for whom platinum-based therapy is no longer an option,
sequential non-platinum therapy regimens can be offered. This
group should be defined as those patients who have progressed
while receiving platinum-based chemotherapy or experienced a
symptomatic relapse soon after the end of the last platinum-based
chemotherapy, and those for whom there is a contraindication to
use further platinum-based treatment, such as allergy.293 Non-platinum drugs should be selected based on the toxicity profile and
patient preference. The addition of bevacizumab to non-platinum
regimens such as PLD, weekly paclitaxel or topotecan improves
PFS and has also shown a reduction in ascites and improvement in
gastrointestinal symptoms.23 24 280
Patients should be considered for further platinum therapy
when platinum is not contraindicated or they do not have definite
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308
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Recommendation 18.3
PARP inhibitors (olaparib, niraparib, and rucaparib) when given
as maintenance therapy following a response to platinum-based
second or higher line of treatment, have proven benefit with respect
to PFS and could be recommended. The benefit is greatest in, but is
not limited to, patients with a BRCA mutation.
Level of evidence: I
Strength of recommendation: A
Consensus: 100% (34) yes, 0% (0) no, 0% (0) abstain (34 voters)
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Unfi t or not willing to receive
anticancer therapy

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

Best supportive care

Surgery an option?
(AGO score, etc.)

Platinum might be the best option/rechallenge appears justified
Response to prior platinum-based chemotherapy

Platinum might not be the best option
Early symptomatic relapse
Progression on prior platinum-based chemotherapy
Platinum intolerability

Eligible for platinum/potentially platinum-responsive

Non-eligible for platinum/potentially platinum
non-responsive or platinum-contraindicated

No priority for symptomatic
response or contraindications
to bevacizumab

Priority for symptomatic
response and no contraindications
to bevacizumab

Platinum-based rechallenge

Offer platinum-based rechallenge
plus bevacizumab

Non-platinum therapy

If indicated: plus bevacizumab
Offer PARP inhibitors after response
to platinum if not contraindicated
(observed platinum response)

Figure 6 Algorithm for the treatment of patients with recurrent ovarian cancer.
AGO, Arbeitsgemeinschaft Gynäkologische Onkologie; PARP, poly(adenosine diphosphate-ribose) polymerase; TFI, treatmentfree interval.

resistance, as described above. Tumour response rates to platinum are at least as good as to non-platinum drugs in this setting.
Following a response, patients should be considered for maintenance treatment with a PARP inhibitor (see Figure 6). Additionally,
platinum re-challenge could be considered following treatment
with a non-platinum regimen (monotherapy or combination) if the
criteria in Figure 6 suggesting that platinum ‘might not be the best
option’ do not apply.
Treating patients with relapsed ovarian cancer
First, it should be determined if a patient is fit for anticancer therapy
and willing to receive further treatment (see Figure 6). Next, the
question of surgery should be considered (particularly for patients
in first relapse) possibly by using the AGO scoring system. Tumour
biology, histology, prior therapies, prior response to chemotherapy,
TFIp (which continues to have prognostic value), persistent toxicity,
patient preference and current symptoms all need to be taken into
account when making a decision about whether or not to offer platinum-based therapy or non-platinum treatment. Patients for whom
platinum-based chemotherapy might not be the best option are a
heterogeneous group, containing both patients with early symptomatic relapse or progression during prior platinum-based chemotherapy and patients with platinum intolerability. These patients
should be offered a non-platinum regimen, possibly in combination
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

with bevacizumab. Patients who are potentially platinum-responsive should receive platinum re-challenge. In highly symptomatic
patients who have no contraindications for bevacizumab the
combination of platinum-based therapy with bevacizumab could be
considered. Bevacizumab with platinum combinations (either paclitaxel or gemcitabine followed by bevacizumab maintenance) has
demonstrated a significant benefit in PFS.25 266 278 279 Recently, PLD
in combination with platinum and bevacizumab has been compared
with carboplatin/gemcitabine and bevacizumab (ENGOT-ov18/
AGO-OVAR 2.21294) and showed a significant PFS advantage
compared with carboplatin/gemcitabine combined with bevacizumab. In patients with a BRCA mutation in this setting, there are
no data comparing monotherapy with rucaparib to chemotherapy
with bevacizumab, but the higher response rate seen when adding
bevacizumab to chemotherapy would favour this combination. For
asymptomatic patients with a BRCA mutation and PFI >6 months,
either rucaparib monotherapy or platinum-based chemotherapy
followed by a PARP inhibitor could be considered. Patients who
have no priority for urgent symptomatic response, or in whom bevacizumab is contraindicated, such as thrombosis, fistula, etc, should
be offered a PARP inhibitor if they respond to platinum re-challenge,
irrespective of their BRCA mutation status. For relapsed ovarian
cancer, licensed drugs in Europe include paclitaxel, PLD, topotecan
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Patients with recurrent ovarian cancer
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Recommendation 19.1
There are currently no molecular biomarkers to predict platinum
response.
►► Resistance to platinum in recurrent ovarian cancer is a therapy-oriented definition:
–– Proven platinum resistance: progression during platinum
therapy
–– Assumed/expected platinum resistance: early symptomatic
relapse with low probability of response to platinum; these
patients should be treated with sequential non-platinum
therapy adding bevacizumab if indicated.
►► Sensitivity to platinum in recurrent ovarian cancer is a therapy-oriented definition:
–– Proven platinum sensitivity: response to platinum; these patients can receive maintenance PARP inhibitors
–– Assumed/expected platinum sensitivity: previous response
to platinum without early symptomatic relapse; these patients should be treated with platinum-based therapy adding bevacizumab or followed by maintenance PARP inhibitor
therapy, if indicated. This group includes those who did not
receive prior platinum or those who received adjuvant platinum post-surgery without any evaluable residual disease to
assess chemotherapy response.
Level of evidence: I–IV
Strength of recommendation: A
Consensus: 85.7% (30) yes, 11.4% (4) no, 2.9% (1) abstain (35
voters)
Recommendation 19.2
Platinum re-challenge following treatment with a non-platinum
regimen (monotherapy or combination) could be considered if a
patient had not progressed during prior platinum therapy.
Level of evidence: IV
Strength of recommendation: A
Consensus: 100% (34) yes, 0% (0) no, 0% (0) abstain (34
voters)
Recommendation 19.3
Early palliative care should be integrated into the management of
patients with recurrent ovarian cancer.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (34) yes, 0% (0) no, 0% (0) abstain (34 voters)
Recommendation 19.4
Incorporating HRQoL tools in the care of patients with a low probability of response to platinum may identify patients for whom subsequent therapy is futile, and this information should be discussed
with the patient.
Level of evidence: III
Strength of recommendation: A
Consensus: 100% (34) yes, 0% (0) no, 0% (0) abstain (34 voters)
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20. How long should therapy be continued in recurrent disease?
There are no RCTs studying the recommended length of treatment
in recurrent ovarian cancer. In the CALYPSO trial295 and the AGO
2.5 study protocol,286 most patients received 6 cycles of carboplatin in combination with PLD/paclitaxel/gemcitabine. However, in
CALYPSO,295 approximately 10% of patients received 9 cycles of
chemotherapy instead of 6. Similarly, in the AGO-OVAR 2.5 study,286
in which administration of 9–10 cycles of carboplatin/gemcitabine
was allowed at the physician’s discretion, a limited number of
patients received >6 cycles. The ICON4 study protocol287 stated
that at least 6 cycles of carboplatin/paclitaxel should be given,
but the exact number of cycles was not published. In non-platinum-based studies protocols usually state that treatment can be
given to progression (or toxicity). Frequently, the number of cycles is
˂6. For example, in a study296 comparing PLD and topotecan, platinum-resistant patients received on average 4.9 cycles of PLD and
5.7 cycles of topotecan. However, without evidence to the contrary,
non-platinum treatment is often given until progression or toxicity
occurs.
Stopping chemotherapy
Recommendation 20.1
For platinum-based chemotherapy, 6 cycles are recommended.
More or fewer cycles have not been shown to be beneficial, and
consideration should be given to the toxicity.
Level of evidence: V
Strength of recommendation: B
Consensus: 100% (34) yes, 0% (0) no, 0% (0) abstain (34 voters)
Recommendation 20.2
For non-platinum chemotherapies, treatment may be continued as
long as there is clinical benefit and treatment is well-tolerated.
Level of evidence: V
Strength of recommendation: B
Consensus: 100% (34) yes, 0% (0) no, 0% (0) abstain (34 voters)
In the OCEANS and GOG 213 trials,278 279 maintenance therapy
with bevacizumab treatment was stopped on disease progression.
In the AURELIA trial,23 bevacizumab was not offered as a maintenance therapy; chemotherapy in combination with bevacizumab
was continued to progression. Based on these results, it remains
unclear when to stop bevacizumab treatment. Caution should be
exercised in stopping treatment too early on the basis of a slow
rise in CA125, either alone or with minor CT abnormalities. It is
difficult to state that a patient at this point will no longer benefit
from continuing bevacizumab. Consideration should be given to
continuing bevacizumab until symptomatic progression or the next
line of treatment is started.
Stopping bevacizumab
Recommendation 20.3
Recommended length of treatment remains unclear. Treatment is
usually continued until disease progression. The continuation of
bevacizumab beyond progression has not been evaluated in the
recurrent setting.
Level of evidence: V
Strength of recommendation: B
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308
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and the combination of trabectedin and PLD in patients with platinum-sensitive disease. This combination has shown superior efficacy compared with PLD monotherapy and can be considered in
patients unable to tolerate further platinum, having relapsed >6
months after platinum.
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Both in study 19 and SOLO2, progression was determined by
Response Evaluation Criteria In Solid Tumours (RECIST) v1.1 criteria,
but patients could continue olaparib beyond progression.34 36
For these patients the TFST could provide insight into the effect
of treating beyond progression. For SOLO2,36 TFST analysis was
preplanned and showed an additional advantage of 7.2 months,
comparing the difference between the median TFST and PFS for
patients who received olaparib compared with placebo. In the NOVA
and ARIEL3 trials,43 44 PARP inhibitor treatment was discontinued
on progression. Currently, the recommended length of PARP inhibitor treatment, based on these results, remains unclear. However,
treatment beyond progression, until the next line of chemotherapy,
should be considered and may have clinical value.
Stopping maintenance PARP inhibitors
Recommendation 20.4
Recommended length of treatment remains unclear. Despite an
increase in TFST demonstrated for olaparib and niraparib, the
benefit of continuing treatment beyond progression has not been
demonstrated conclusively to date.
Level of evidence: III
Strength of recommendation: A
Consensus: 100% (34) yes, 0% (0) no, 0% (0) abstain (34 voters)
In gynaecological oncology practice, there is consensus on the
importance of PROs (QoL and symptoms) and the incorporation
of PRO endpoints in advanced or relapsed disease.250 297–300 The
Standard Protocol Items: Recommendations for Interventional Trials
patient-reported outcome (SPIRIT-PRO) guidelines could be used
for preplanned PROs hypothesis.301 Currently, there are several
QoL questionnaires available, such as the functional assessment
of cancer therapy (FACT) Ovarian Symptom Index, the European
Organisation for Research and Treatment of Cancer (EORTC)
QLQ-OV28 and Measure of Ovarian Symptoms and Treatment
(MOST); however, there is no gold standard available among the
QoL questionnaires.302 Toxicity reported by the patients using the
Patient-Reported Outcomes version of the Common Terminology
Criteria for Adverse Events (PRO-CTCAETM) is a valuable measurement and could improve the reporting of side effects and toxicity in
the future. However, reporting of toxicity by the physicians should
also be adapted to evaluate the clinical relevance by including
frequency, timing and duration, in addition to severity and incidence
rates.303 304 Utility questionnaires such as EQ-5D and QTwist are
developed to calculate QoL-adjusted PFS; they could add complementary information.
Velikova et al305 demonstrated that implementation of routine
evaluation of HRQoL is feasible, increases awareness of physicians for the importance of QoL, and can have a positive impact
on the well-being of patients. Recently, Basch et al304 showed that
self-evaluation of symptoms could significantly improve QoL during
treatment, decrease emergency admissions, and even improve
survival of patients with advanced cancers. The possible negative impact of treatment on QoL due to AEs should be considered
and balanced against the possible positive effects of treatment
to reduce or delay cancer symptoms. Regular PRO measurement
Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

can help to evaluate the benefit a patient has and can expect from
the treatment, and can follow the side effects of the treatments (in
order to help the physician make adjustments to therapy).
Recommendation 20.5
PROs and HRQoL should be integrated into the decision-making
and the evaluation of treatment efficacy in all patients with recurrent ovarian cancer.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (34) yes, 0% (0) no, 0% (0) abstain (34 voters)
Recommendation 20.6
Follow-up of QoL and symptoms should be integrated into routine
practice.
Level of evidence: V
Strength of recommendation: A
Consensus: 100% (34) yes, 0% (0) no, 0% (0) abstain (34 voters)
Psycho-Oncological Support
Ovarian cancer is a life-threatening condition and its treatment may
produce significant toxicities, which cause substantial short- and
long-term side effects and functional loss in various behavioural
and life domains, as well as psychosocial distress. Therefore, QoL
and functional status of the patient may be substantially reduced. In
coping and adjusting to life with cancer, women and their families
face multiple challenges.
Early detection of psychosocial distress, sexual dysfunction and
psychiatric comorbidity, as well as identification of psychosocial
care needs, are of major importance. A stepped care model of
interventions including counseling, psychoeducation, and psychotherapy seems to be the best approach in all areas of psychosocial
care for patients with ovarian cancer. To empower patients to cope
with physical and psychosocial long-term side effects of disease
and therapy and to preserve QoL they should receive a personalised
survivorship care plan (see Section 2 of supplementary data, IJGC,
available online).
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voters)

Original Article

Funding All costs relating to the consensus conference were covered from
ESMO and ESGO funds. There was no external funding of the event or manuscript
production.
DISCLOSURE NCol has reported advisory roles for Roche, PharmaMar,
AstraZeneca Clovis, Tesaro, Pfizer, Takeda and Biocad and speaker’s honoraria from
Roche, PharmaMar, AstraZeneca and Tesaro; CS has reported advisory board for
Clovis; AdB has reported advisory boards and/or lectures (without being member
of a speakers’ bureau) for Roche, AstraZeneca, Pfizer, Tesaro, Clovis, BioCad and
Genmab/Seattle Genetics; JL has reported research grants from AstraZeneca
and MSD/Merck, speaker’s bureau from AstraZeneca and Clovis Oncology and
advisory boards for AstraZeneca, Pfizer, Clovis Oncology, Tesaro and Merck/MSD
IMN has reported advisory roles for AstraZeneca, Clovis, Tesaro and Takeda; SP
has received honoraria from Roche, AstraZeneca, Clovis, Tesaro, MSD and Pfizer
and reported research funding from Roche; IRC has reported conducting clinical
studies sponsored by AstraZeneca and Roche; IV has reported advisory boards
for Advaxis Inc., Eisai Inc., MSD Belgium, Roche NV, Genmab A/S, Genmab US, F.
Hoffmann-La Roche Ltd, PharmaMar, Millennium Pharmaceuticals, Clovis Oncology
Inc., AstraZeneca NV, Tesaro Bio GmbH, Tesaro Inc., Oncoinvent AS, Immunogen
Inc. and conducting research sponsored by Amgen and Roche; TB has reported
research grant from Amgen, travel expenses from Amgen and Roche and advisory
board membership for Tesaro; SB has reported educational grants, advisory
boards, travel expenses and/or lectures for AstraZeneca, Clovis, Gamamabs, Merck,
PharmaMar, Seattle Genetics, Roche, Tesaro and Janssen-Cilag; PB has received
honoraria for lectures and written opinions from Roche Polska and AstraZeneca
Polska; NCon has reported funding for travel, accommodations and expenses from
Roche, Genmab and Amgen and consulting or advisory role with Seattle Genetics
and AstraZeneca; RG has reported consultancy/advisory boards for AstraZeneca,
Tesaro, Clovis, Sotio, Roche and Immunogen; research funding from Lilly/Ignyta,
Boehringer Ingelheim and Roche; expenses to attend meetings from AstraZeneca,
Tesaro and Roche and participation in research sponsored by AstraZeneca, Tesaro,
Clovis, Immunogen and Pfizer; AGM has reported that he is a member of advisory
boards for AstraZeneca, Clovis, Tesaro, Roche, PharmaMar, Immunogen, Genmab,
Pfizer/Merck and MSD and speaker’s fees for Roche, AstraZeneca, Tesaro and
PharmaMar; FJ has reported advisory boards, travel expenses and lectures for
Tesaro and AstraZeneca; FK has reported educational grants from PharmaMar;
DL has reported advisory boards for AstraZeneca, Merck, Clovis and Tesaro and
institutional research support from PharmaMar and Clovis; SM has reported
research support, advisory board, honoraria and travel expenses from AstraZeneca,
Clovis, Medac, MSD, Novartis, PharmaMar, Roche, Sensor Kinesis, Tesaro and Teva;
MRM has reported links (not specified) with Advaxis, AstraZeneca, Boehringer
Ingelheim, Clovis Oncology, Genmab, Karyopharm, Novocure, Pfizer, Roche, Seattle
Genetics, Tesaro, Oncology and Sera Prognostics; SN has reported advisory
boards for Roche, Tesaro, AstraZeneca and Clovis and research funding from
AstraZeneca; DOD has received financial support for travel and accommodation
costs from AstraZeneca; PP has reported conducting a clinical study sponsored
by PharmaMar; JS has reported advisory boards and lectures for PharmaMar,
AstraZeneca, Clovis, Roche and Tesaro; DSPT has reported conducting research
sponsored by Roche, AstraZeneca and Pfizer, receiving research funding by
AstraZeneca and received honoraria from Roche and AstraZeneca; WGMC, PM, IB,
AD, SO, FP, DQ, IB, DC, NC, BD, MDS, AF, VHS, JWK, MM, AR, FS, NS, DT, GT, JvdV,
POW and AZ have reported no conflicts of interest.
Patient consent for publication Not required.
Provenance and peer review Not commissioned; externally peer reviewed.
Disclaimer These consensus statements were developed by the European Society
for Medical Oncology (ESMO) and the European Society of Gynaecological Oncology
(ESGO) and are published jointly in the Annals of Oncology and the International
Journal of Gynecological Cancer. The two societies nominated participants who
attended the consensus conference and co-authored the final manuscript.

References
1. EUCAN cancer Factsheets: ovary. Available: http://eu-cancer.iarc.
fr/EUCAN/CancerOne.aspx?Cancer=27&amp;Gender=2 [Accessed
9 Apr 2018].

752

2. Dykewicz CA. Summary of the guidelines for preventing
opportunistic infections among hematopoietic stem cell transplant
recipients. Clin Infect Dis 2001;33:139–44.
3. Piek JM, van Diest PJ, Zweemer RP, et al. Dysplastic changes in
prophylactically removed fallopian tubes of women predisposed to
developing ovarian cancer. J Pathol 2001;195:451–6.
4. Singh N, Gilks CB, Wilkinson N, et al. The secondary Müllerian
system, field effect, BRCA, and tubal fimbria: our evolving
understanding of the origin of tubo-ovarian high-grade serous
carcinoma and why assignment of primary site matters. Pathology
2015;47:423–31.
5. Singh N, McCluggage WG, Gilks CB. High-grade serous carcinoma
of tubo-ovarian origin: recent developments. Histopathology
2017;71:339–56.
6. McCluggage WG, Hirschowitz L, Gilks CB, et al. The fallopian
tube origin and primary site assignment in extrauterine highgrade serous carcinoma: findings of a survey of pathologists and
clinicians. Int J Gynecol Pathol 2017;36:230–9.
7. Kurman RJ, Carcangiu ML, Herrington CS, et al. WHO classification
of tumours of female reproductive organs. 4th edn. Lyon: IARC,
2014.
8. Gilks CB, Irving J, Köbel M, et al. Incidental nonuterine high-grade
serous carcinomas arise in the fallopian tube in most cases: further
evidence for the tubal origin of high-grade serous carcinomas. Am
J Surg Pathol 2015;39:357–64.
9. Morrison JC, Blanco LZ, Vang R, et al. Incidental serous tubal
intraepithelial carcinoma and early invasive serous carcinoma in
the nonprophylactic setting: analysis of a case series. Am J Surg
Pathol 2015;39:442–53.
10. Rabban JT, Garg K, Crawford B, et al. Early detection of highgrade tubal serous carcinoma in women at low risk for hereditary
breast and ovarian cancer syndrome by systematic examination of
fallopian tubes incidentally removed during benign surgery. Am J
Surg Pathol 2014;38:729–42.
11. Chen F, Gaitskell K, Garcia MJ, et al. Serous tubal intraepithelial
carcinomas associated with high-grade serous ovarian carcinomas:
a systematic review. BJOG 2017;124:872–8.
12. Singh N, Gilks CB, Wilkinson N, et al. Assessment of a new system
for primary site assignment in high-grade serous carcinoma
of the fallopian tube, ovary, and peritoneum. Histopathology
2015;67:331–7.
13. Labidi-Galy SI, Papp E, Hallberg D, et al. High grade serous
ovarian carcinomas originate in the fallopian tube. Nat Commun
2017;8:1093.
14. Bashashati A, Ha G, Tone A, et al. Distinct evolutionary trajectories
of primary high-grade serous ovarian cancers revealed through
spatial mutational profiling. J Pathol 2013;231:21–34.
15. Eckert MA, Pan S, Hernandez KM, et al. Genomics of ovarian
cancer progression reveals diverse metastatic trajectories including
intraepithelial metastasis to the fallopian tube. Cancer Discov
2016;6:1342–51.
16. Kuhn E, Kurman RJ, Vang R, et al. TP53 mutations in serous tubal
intraepithelial carcinoma and concurrent pelvic high-grade serous
carcinoma--evidence supporting the clonal relationship of the two
lesions. J Pathol 2012;226:421–6.
17. Singh N, Faruqi A, Kommoss F, et al. Extrauterine high-grade
serous carcinomas with bilateral adnexal involvement as the only
two disease sites are clonal based on TP53 sequencing results:
implications for biology, classification, and staging. Mod Pathol
2018;31:652–9.
18. Singh N, Gilks CB, Hirschowitz L, et al. Primary site assignment in
tubo-ovarian high-grade serous carcinoma: consensus statement
on unifying practice worldwide. Gynecol Oncol 2016;141:195–8.
19. McCluggage WG, Judge MJ, Clarke BA, et al. Data set for
reporting of ovary, fallopian tube and primary peritoneal carcinoma:
recommendations from the International collaboration on cancer
reporting (ICCR). Mod Pathol 2015;28:1101–22.
20. Prat J, FIGO Committee on Gynecologic Oncology. Staging
classification for cancer of the ovary, fallopian tube, and
peritoneum. Int J Gynaecol Obstet 2014;124:1–5.
21. Prat J. Ovarian, fallopian tube and peritoneal cancer staging:
rationale and explanation of new FIGO staging 2013. Best Pract
Res Clin Obstet Gynaecol 2015;29:858–69.
22. Oza AM, Cook AD, Pfisterer J, et al. Standard chemotherapy with
or without bevacizumab for women with newly diagnosed ovarian
cancer (ICON7): overall survival results of a phase 3 randomised
trial. Lancet Oncol 2015;16:928–36.
23. Pujade-Lauraine E, Hilpert F, Weber B, et al. Bevacizumab
combined with chemotherapy for platinum-resistant recurrent

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

ACKNOWLEDGEMENTS The authors thank Jennifer Lamarre, Claire Bramley,
Sarah Escuin, Alexandra Ospanova, Renata Brandtnerova and all ESMO and ESGO
staff for their support throughout the whole consensus process. The authors also
wish to express sincere gratitude to Annette Hasenburg and Joachim Weis for
describing the psycho-oncological aspects in this article.

Original Article

25.

26.
27.
28.

29.

30.
31.

32.

33.
34.
35.

36.

37.

38.
39.
40.

41.
42.
43.
44.
45.

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

46. Dann RB, DeLoia JA, Timms KM, et al. BRCA1/2 mutations and
expression: response to platinum chemotherapy in patients
with advanced stage epithelial ovarian cancer. Gynecol Oncol
2012;125:677–82.
47. Alsop K, Fereday S, Meldrum C, et al. BRCA mutation frequency
and patterns of treatment response in BRCA mutation-positive
women with ovarian cancer: a report from the Australian ovarian
cancer Study Group. J Clin Oncol 2012;30:2654–63.
48. Safra T, Borgato L, Nicoletto MO, et al. BRCA mutation status and
determinant of outcome in women with recurrent epithelial ovarian
cancer treated with pegylated liposomal doxorubicin. Mol Cancer
Ther 2011;10:2000–7.
49. Pennington KP, Walsh T, Harrell MI, et al. Germline and somatic
mutations in homologous recombination genes predict platinum
response and survival in ovarian, fallopian tube, and peritoneal
carcinomas. Clin Cancer Res 2014;20:764–75.
50. Bajrami I, Frankum JR, Konde A, et al. Genome-wide profiling of
genetic synthetic lethality identifies CDK12 as a novel determinant
of PARP1/2 inhibitor sensitivity. Cancer Res 2014;74:287–97.
51. Patch A-M, Christie EL, Etemadmoghadam D, et al. Wholegenome characterization of chemoresistant ovarian cancer. Nature
2015;521:489–94.
52. Walton JB, Farquharson M, Mason S, et al. CRISPR/Cas9-derived
models of ovarian high grade serous carcinoma targeting BRCA1,
PTEN and NF1, and correlation with platinum sensitivity. Sci Rep
2017;7:16827.
53. Kang S, Ju W, Kim JW, et al. Association between excision repair
cross-complementation group 1 polymorphism and clinical
outcome of platinum-based chemotherapy in patients with
epithelial ovarian cancer. Exp Mol Med 2006;38:320–4.
54. Rubatt JM, Darcy KM, Tian C, et al. Pre-treatment tumor
expression of ERCC1 in women with advanced stage
epithelial ovarian cancer is not predictive of clinical outcomes:
a Gynecologic Oncology Group study. Gynecol Oncol
2012;125:421–6.
55. Muallem MZ, Braicu I, Nassir M, et al. ERCC1 expression as a
predictor of resistance to platinum-based chemotherapy in primary
ovarian cancer. Anticancer Res 2014;34:393–9.
56. Blackledge G, Lawton F, Redman C, et al. Response of patients in
phase II studies of chemotherapy in ovarian cancer: implications
for patient treatment and the design of phase II trials. Br J Cancer
1989;59:650–3.
57. Rustin GJS, Vergote I, Eisenhauer E, et al. Definitions for response
and progression in ovarian cancer clinical trials incorporating
RECIST 1.1 and CA 125 agreed by the Gynecological Cancer
Intergroup (GCIG). Int J Gynecol Cancer 2011;21:419–23.
58. Tian C, Markman M, Zaino R, et al. CA-125 change after
chemotherapy in prediction of treatment outcome among
advanced mucinous and clear cell epithelial ovarian
cancers: a Gynecologic Oncology Group study. Cancer
2009;115:1395–403.
59. Chen X, Zhang J, Cheng W, et al. CA-125 level as a prognostic
indicator in type I and type II epithelial ovarian cancer. Int J Gynecol
Cancer 2013;23:815–22.
60. Azad NS, Annunziata CM, Steinberg SM, et al. Lack of reliability
of CA125 response criteria with anti-VEGF molecularly targeted
therapy. Cancer 2008;112:1726–32.
61. Lindemann K, Kristensen G, Mirza MR, et al. Poor concordance
between CA-125 and RECIST at the time of disease progression
in patients with platinum-resistant ovarian cancer: analysis of the
AURELIA trial. Ann Oncol 2016;27:1505–10.
62. Scaletta G, Plotti F, Luvero D, et al. The role of novel biomarker
HE4 in the diagnosis, prognosis and follow-up of ovarian cancer: a
systematic review. Expert Rev Anticancer Ther 2017;17:827–39.
63. Giannopoulou L, Kasimir-Bauer S, Lianidou ES. Liquid biopsy in
ovarian cancer: recent advances on circulating tumor cells and
circulating tumor DNA. Clin Chem Lab Med 2018;56:186–97.
64. Böhm S, Faruqi A, Said I, et al. Chemotherapy response score:
development and validation of a system to quantify histopathologic
response to neoadjuvant chemotherapy in tubo-ovarian high-grade
serous carcinoma. J Clin Oncol 2015;33:2457–63.
65. Said I, Böhm S, Beasley J, et al. The chemotherapy response
score (CRS): interobserver reproducibility in a simple and
prognostically relevant system for reporting the histologic response
to neoadjuvant chemotherapy in tuboovarian high-grade serous
carcinoma. Int J Gynecol Pathol 2017;36:172–9.
66. Coghlan E, Meniawy TM, Munro A, et al. Prognostic role of
histological tumor regression in patients receiving neoadjuvant
chemotherapy for high-grade serous tubo-ovarian carcinoma. Int J
Gynecol Cancer 2017;27:708–13.

753

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

24.

ovarian cancer: the AURELIA open-label randomized phase III trial.
J Clin Oncol 2014;32:1302–8.
Poveda AM, Selle F, Hilpert F, et al. Bevacizumab combined with
weekly paclitaxel, pegylated liposomal doxorubicin, or topotecan
in platinum-resistant recurrent ovarian cancer: analysis by
chemotherapy cohort of the randomized phase III AURELIA trial.
J Clin Oncol 2015;33:3836–8.
Aghajanian C, Blank SV, Goff BA, et al. OCEANS: a randomized,
double-blind, placebo-controlled phase III trial of chemotherapy
with or without bevacizumab in patients with platinum-sensitive
recurrent epithelial ovarian, primary peritoneal, or fallopian tube
cancer. J Clin Oncol 2012;30:2039–45.
Maru D, Venook AP, Ellis LM. Predictive biomarkers
for bevacizumab: are we there yet? Clin Cancer Res
2013;19:2824–7.
Bais C, Mueller B, Brady MF, et al. Tumor microvessel density as
a potential predictive marker for bevacizumab benefit: GOG-0218
biomarker analyses. J Natl Cancer Inst 2017;109.
Collinson F, Hutchinson M, Craven RA, et al. Predicting
response to bevacizumab in ovarian cancer: a panel of potential
biomarkers informing treatment selection. Clin Cancer Res
2013;19:5227–39.
Backen A, Renehan AG, Clamp AR, et al. The combination of
circulating Ang1 and Tie2 levels predicts progression-free survival
advantage in bevacizumab-treated patients with ovarian cancer.
Clin Cancer Res 2014;20:4549–58.
Bell D, Berchuck A, Chien J, et al. Integrated genomic analyses of
ovarian carcinoma. Nature 2011;474:609–15.
Gelmon KA, Tischkowitz M, Mackay H, et al. Olaparib in patients
with recurrent high-grade serous or poorly differentiated
ovarian carcinoma or triple-negative breast cancer: a phase 2,
multicentre, open-label, non-randomised study. Lancet Oncol
2011;12:852–61.
Swisher EM, Lin KK, Oza AM, et al. Rucaparib in relapsed,
platinum-sensitive high-grade ovarian carcinoma (ARIEL2 Part
1): an international, multicentre, open-label, phase 2 trial. Lancet
Oncol 2017;18:75–87.
Moore K, Colombo N, Scambia G, et al. Maintenance olaparib in
patients with newly diagnosed advanced ovarian cancer. N Engl J
Med 2018;379:2495–505.
Ledermann J, Harter P, Gourley C, et al. Olaparib maintenance
therapy in platinum-sensitive relapsed ovarian cancer. N Engl J
Med 2012;366:1382–92.
Ledermann J, Harter P, Gourley C, et al. Olaparib maintenance
therapy in patients with platinum-sensitive relapsed serous
ovarian cancer: a preplanned retrospective analysis of outcomes
by BRCA status in a randomised phase 2 trial. Lancet Oncol
2014;15:852–61.
Pujade-Lauraine E, Ledermann JA, Selle F, et al. Olaparib tablets as
maintenance therapy in patients with platinum-sensitive, relapsed
ovarian cancer and a BRCA1/2 mutation (SOLO2/ENGOT-Ov21): a
double-blind, randomised, placebo-controlled, phase 3 trial. Lancet
Oncol 2017;18:1274–84.
Coleman RL, Oza AM, Lorusso D, et al. Rucaparib maintenance
treatment for recurrent ovarian carcinoma after response to
platinum therapy (ARIEL3): a randomised, double-blind, placebocontrolled, phase 3 trial. Lancet 2017;390:1949–61.
Mirza MR, Monk BJ, Herrstedt J, et al. Niraparib maintenance
therapy in platinum-sensitive, recurrent ovarian cancer. N Engl J
Med 2016;375:2154–64.
Konstantinopoulos PA, Ceccaldi R, Shapiro GI, et al. Homologous
recombination deficiency: exploiting the fundamental vulnerability
of ovarian cancer. Cancer Discov 2015;5:1137–54.
Bowman A, Gabra H, Langdon SP, et al. CA125 response is
associated with estrogen receptor expression in a phase II trial of
letrozole in ovarian cancer: identification of an endocrine-sensitive
subgroup. Clin Cancer Res 2002;8:2233–9.
Smyth JF, Gourley C, Walker G, et al. Antiestrogen therapy is active
in selected ovarian cancer cases: the use of letrozole in estrogen
receptor-positive patients. Clin Cancer Res 2007;13:3617–22.
Gershenson DM, Sun CC, Iyer RB, et al. Hormonal therapy for
recurrent low-grade serous carcinoma of the ovary or peritoneum.
Gynecol Oncol 2012;125:661–6.
Friedlander M, Trimble E, Tinker A, et al. Clinical trials in recurrent
ovarian cancer. Int J Gynecol Cancer 2011;21:771–5.
Monk BJ, Herzog TJ, Tewari KS. Evolution of chemosensitivity and
resistance assays as predictors of clinical outcomes in epithelial
ovarian cancer patients. Curr Pharm Des 2016;22:4717–28.
Mackay HJ, Brady MF, Oza AM, et al. Prognostic relevance of
uncommon ovarian histology in women with stage III/IV epithelial
ovarian cancer. Int J Gynecol Cancer 2010;20:945–52.

Original Article

754

90. Gouy S, Saidani M, Maulard A, et al. Staging surgery in early-stage
ovarian mucinous tumors according to expansile and infiltrative
types. Gynecol Oncol Rep 2017;22:21–5.
91. Muyldermans K, Moerman P, Amant F, et al. Primary invasive
mucinous ovarian carcinoma of the intestinal type: importance of
the expansile versus infiltrative type in predicting recurrence and
lymph node metastases. Eur J Cancer 2013;49:1600–8.
92. Minig L, Heitz F, Cibula D, et al. Patterns of lymph node metastases
in apparent stage I low-grade epithelial ovarian cancer: a
multicenter study. Ann Surg Oncol 2017;24:2720–6.
93. Houck K, Nikrui N, Duska L, et al. Borderline tumors of the ovary:
correlation of frozen and permanent histopathologic diagnosis.
Obstet Gynecol 2000;95:839–43.
94. Shih KK, Garg K, Soslow RA, et al. Accuracy of frozen
section diagnosis of ovarian borderline tumor. Gynecol Oncol
2011;123:517–21.
95. Bentivegna E, Gouy S, Maulard A, et al. Fertility-sparing surgery in
epithelial ovarian cancer: a systematic review of oncological issues.
Ann Oncol 2016;27:1994–2004.
96. Satoh T, Hatae M, Watanabe Y, et al. Outcomes of fertility-sparing
surgery for stage I epithelial ovarian cancer: a proposal for patient
selection. J Clin Oncol 2010;28:1727–32.
97. Fruscio R, Corso S, Ceppi L, et al. Conservative management of
early-stage epithelial ovarian cancer: results of a large retrospective
series. Ann Oncol 2013;24:138–44.
98. Bentivegna E, Fruscio R, Roussin S, et al. Long-term follow-up
of patients with an isolated ovarian recurrence after conservative
treatment of epithelial ovarian cancer: review of the results of an
international multicenter study comprising 545 patients. Fertil Steril
2015;104:1319–24.
99. Lawrie TA, Winter-Roach BA, Heus P, et al. Adjuvant (post-surgery)
chemotherapy for early stage epithelial ovarian cancer. Cochrane
Database Syst Rev 2015;12:CD004706.
100. Collinson F, Qian W, Fossati R, et al. Optimal treatment of earlystage ovarian cancer. Ann Oncol 2014;25:1165–71.
101. Colombo N, Guthrie D, Chiari S, et al. International Collaborative
Ovarian Neoplasm Trial 1: a randomized trial of adjuvant
chemotherapy in women with early-stage ovarian cancer. J Natl
Cancer Inst 2003;95:125–32.
102. Colombo N, Pecorelli S. What have we learned from ICON1 and
action? Int J Gynecol Cancer 2003;13 Suppl 2:140–3.
103. Colombo N, Trimbos JB, Guthrie D, et al. Action + ICON1:
two parallel randomised phased III trials comparing adjuvant
chemotherapy to no adjuvant chemotherapy following surgery
in women with high risk early ovarian cancer. Eur J Cancer
2001;37(Suppl 6):276.
104. Shimizu D, Sato N, Sato T, et al. Impact of adjuvant chemotherapy
for stage I ovarian carcinoma with intraoperative tumor capsule
rupture. J Obstet Gynaecol Res 2015;41:432–9.
105. Takada T, Iwase H, Iitsuka C, et al. Adjuvant chemotherapy for
stage I clear cell carcinoma of the ovary: an analysis of fully staged
patients. Int J Gynecol Cancer 2012;22:573–8.
106. Takano M, Sugiyama T, Yaegashi N, et al. Less impact of adjuvant
chemotherapy for stage I clear cell carcinoma of the ovary: a
retrospective Japan clear cell carcinoma study. Int J Gynecol
Cancer 2010;20:1506–10.
107. Mizuno M, Kajiyama H, Shibata K, et al. Adjuvant chemotherapy for
stage I ovarian clear cell carcinoma: is it necessary for stage IA? Int
J Gynecol Cancer 2012;22:1143–9.
108. Oseledchyk A, Leitao MM, Konner J, et al. Adjuvant
chemotherapy in patients with stage I endometrioid or clear cell
ovarian cancer in the platinum era: a surveillance, epidemiology,
and end results cohort study, 2000-2013. Ann Oncol
2017;28:2985–93.
109. Chatterjee S, Chen L, Tergas AI, et al. Utilization and outcomes of
chemotherapy in women with intermediate-risk, early-stage ovarian
cancer. Obstet Gynecol 2016;127:992–1002.
110. Kajiyama H, Mizuno M, Shibata K, et al. A recurrence-predicting
prognostic factor for patients with ovarian clear-cell adenocarcinoma
at reproductive age. Int J Clin Oncol 2014;19:921–7.
111. Prat J, De Nictolis M. Serous borderline tumors of the ovary:
a long-term follow-up study of 137 cases, including 18 with a
micropapillary pattern and 20 with microinvasion. Am J Surg Pathol
2002;26:1111–28.
112. Timmers PJ, Zwinderman AH, Coens C, et al. Understanding the
problem of inadequately staging early ovarian cancer. Eur J Cancer
2010;46:880–4.
113. Trimbos B, Timmers P, Pecorelli S, et al. Surgical staging and
treatment of early ovarian cancer: long-term analysis from a
randomized trial. J Natl Cancer Inst 2010;102:982–7.

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

67. Lee JY, Chung YS, Na K, et al. External validation of chemotherapy
response score system for histopathological assessment of tumor
regression after neoadjuvant chemotherapy in tubo-ovarian highgrade serous carcinoma. J Gynecol Oncol 2017;28:e73.
68. Singh P, Kaushal V, Rai B, et al. The chemotherapy response score
is a useful histological predictor of prognosis in high-grade serous
carcinoma. Histopathology 2018;72:619–25.
69. Ditzel HM, Strickland KC, Meserve EE, et al. Assessment of a
chemotherapy response score (CRS) system for tubo-ovarian
high-grade serous carcinoma (HGSC). Int J Gynecol Pathol
2019;38:230–240.
70. Cohen PA, Powell A, Böhm S, et al. Pathological chemotherapy
response score predicts survival in patients with advanced ovarian
cancer receiving neoadjuvant chemotherapy: systematic review
and meta-analysis of individual patient data. Available: https://ssrn.
com/abstract=3292601.
71. Rodríguez IM, Prat J. Mucinous tumors of the ovary: a
clinicopathologic analysis of 75 borderline tumors (of intestinal
type) and carcinomas. Am J Surg Pathol 2002;26:139–52.
72. Lee KR, Scully RE. Mucinous tumors of the ovary: a
clinicopathologic study of 196 borderline tumors (of intestinal
type) and carcinomas, including an evaluation of 11 cases with
'pseudomyxoma peritonei'. Am J Surg Pathol 2000;24:1447–64.
73. Chen S, Leitao MM, Tornos C, et al. Invasion patterns in
stage I endometrioid and mucinous ovarian carcinomas: a
clinicopathologic analysis emphasizing favorable outcomes
in carcinomas without destructive stromal invasion and the
occasional malignant course of carcinomas with limited destructive
stromal invasion. Mod Pathol 2005;18:903–11.
74. Khunamornpong S, Settakorn J, Sukpan K, et al. Primary ovarian
mucinous adenocarcinoma of intestinal type: a clinicopathologic
study of 46 cases. Int J Gynecol Pathol 2014;33:176–85.
75. Tabrizi AD, Kalloger SE, Köbel M, et al. Primary ovarian mucinous
carcinoma of intestinal type: significance of pattern of invasion and
immunohistochemical expression profile in a series of 31 cases. Int
J Gynecol Pathol 2010;29:99–107.
76. Gouy S, Saidani M, Maulard A, et al. Characteristics and prognosis
of stage I ovarian mucinous tumors according to expansile or
infiltrative type. Int J Gynecol Cancer 2018;28:493–9.
77. Hart WR. Mucinous tumors of the ovary: a review. Int J Gynecol
Pathol 2005;24:4–25.
78. Bell DA. Low-grade serous tumors of ovary. Int J Gynecol Pathol
2014;33:348–56.
79. Malpica A, Longacre TA. Prognostic indicators in ovarian serous
borderline tumours. Pathology 2018;50:205–13.
80. Vang R, Hannibal CG, Junge J, et al. Long-term behavior of
serous borderline tumors subdivided into atypical proliferative
tumors and noninvasive low-grade carcinomas: a populationbased clinicopathologic study of 942 cases. Am J Surg Pathol
2017;41:725–37.
81. Hauptmann S, Friedrich K, Redline R, et al. Ovarian borderline
tumors in the 2014 WHO classification: evolving concepts and
diagnostic criteria. Virchows Arch 2017;470:125–42.
82. Karlsen NMS, Karlsen MA, Høgdall E, et al. Relapse and disease
specific survival in 1143 Danish women diagnosed with borderline
ovarian tumours (BOT). Gynecol Oncol 2016;142:50–3.
83. du Bois A, Ewald-Riegler N, de Gregorio N, et al. Borderline
tumours of the ovary: a cohort study of the Arbeitsgmeinschaft
Gynäkologische Onkologie (AGO) Study Group. Eur J Cancer
2013;49:1905–14.
84. Uzan C, Muller E, Kane A, et al. Prognostic factors for recurrence
after conservative treatment in a series of 119 patients with
stage I serous borderline tumors of the ovary. Ann Oncol
2014;25:166–71.
85. Matias-Guiu X, Stewart CJR. Endometriosis-associated ovarian
neoplasia. Pathology 2018;50:190–204.
86. Park HJ, Kim DW, Yim GW, et al. Staging laparoscopy for the
management of early-stage ovarian cancer: a metaanalysis. Am J
Obstet Gynecol 2013;209:58.e1–58.e8.
87. Vergote I, De Brabanter J, Fyles A, et al. Prognostic importance
of degree of differentiation and cyst rupture in stage I invasive
epithelial ovarian carcinoma. Lancet 2001;357:176–82.
88. Morice P, Joulie F, Camatte S, et al. Lymph node involvement in
epithelial ovarian cancer: analysis of 276 pelvic and paraaortic
lymphadenectomies and surgical implications. J Am Coll Surg
2003;197:198–205.
89. Powless CA, Aletti GD, Bakkum-Gamez JN, et al. Risk factors
for lymph node metastasis in apparent early-stage epithelial
ovarian cancer: implications for surgical staging. Gynecol Oncol
2011;122:536–40.

Original Article

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

134. Wright J, Doan T, McBride R, et al. Variability in chemotherapy
delivery for elderly women with advanced stage ovarian cancer and
its impact on survival. Br J Cancer 2008;98:1197–203.
135. Tewari KS, Java JJ, Eskander RN, et al. Early initiation of
chemotherapy following complete resection of advanced ovarian
cancer associated with improved survival: NRG Oncology/
Gynecologic Oncology Group study. Ann Oncol 2016;27:114–21.
136. Mahner S, Eulenburg C, Staehle A, et al. Prognostic impact of the
time interval between surgery and chemotherapy in advanced
ovarian cancer: analysis of prospective randomised phase III trials.
Eur J Cancer 2013;49:142–9.
137. Chan JK, Java JJ, Fuh K, et al. The association between timing of
initiation of adjuvant therapy and the survival of early stage ovarian
cancer patients - an analysis of NRG Oncology/Gynecologic
Oncology Group trials. Gynecol Oncol 2016;143:490–5.
138. Young RC, Brady MF, Nieberg RK, et al. Adjuvant treatment for
early ovarian cancer: a randomized phase III trial of intraperitoneal
32P or intravenous cyclophosphamide and cisplatin--a
Gynecologic Oncology Group Study. J Clin Oncol 2003;21:4350–5.
139. Daraï E, Fauvet R, Uzan C, et al. Fertility and borderline ovarian
tumor: a systematic review of conservative management, risk
of recurrence and alternative options. Hum Reprod Update
2013;19:151–66.
140. Zanetta G, Rota S, Chiari S, et al. Behavior of borderline tumors
with particular interest to persistence, recurrence, and progression
to invasive carcinoma: a prospective study. J Clin Oncol
2001;19:2658–64.
141. Trillsch F, Mahner S, Woelber L, et al. Age-dependent differences
in borderline ovarian tumours (BOT) regarding clinical
characteristics and outcome: results from a sub-analysis of the
Arbeitsgemeinschaft Gynaekologische Onkologie (AGO) ROBOT
study. Ann Oncol 2014;25:1320–7.
142. Morice P, Uzan C, Fauvet R, et al. Borderline ovarian tumour:
pathological diagnostic dilemma and risk factors for invasive or
lethal recurrence. Lancet Oncol 2012;13:e103–15.
143. Dewilde K, Moerman P, Leunen K, et al. Staging with unilateral
salpingo-oophorectomy and expert pathological review result in no
recurrences in a series of 81 intestinal-type mucinous borderline
ovarian tumors. Gynecol Obstet Invest 2018;83:65–9.
144. Uzan C, Nikpayam M, Ribassin-Majed L, et al. Influence of
histological subtypes on the risk of an invasive recurrence in a
large series of stage I borderline ovarian tumor including 191
conservative treatments. Ann Oncol 2014;25:1312–9.
145. Uzan C, Kane A, Rey A, et al. Outcomes after conservative
treatment of advanced-stage serous borderline tumors of the ovary.
Ann Oncol 2010;21:55–60.
146. Palomba S, Falbo A, Del Negro S, et al. Ultra-conservative fertilitysparing strategy for bilateral borderline ovarian tumours: an 11-year
follow-up. Hum Reprod 2010;25:1966–72.
147. Cheng A, Li M, Kanis MJ, et al. Is it necessary to perform routine
appendectomy for mucinous ovarian neoplasms? A retrospective
study and meta-analysis. Gynecol Oncol 2017;144:215–22.
148. Bendifallah S, Nikpayam M, Ballester M, et al. New pointers for
surgical staging of borderline ovarian tumors. Ann Surg Oncol
2016;23:443–9.
149. Zapardiel I, Rosenberg P, Peiretti M, et al. The role of restaging
borderline ovarian tumors: single institution experience and review
of the literature. Gynecol Oncol 2010;119:274–7.
150. Kane A, Uzan C, Rey A, et al. Prognostic factors in patients with
ovarian serous low malignant potential (borderline) tumors with
peritoneal implants. Oncologist 2009;14:591–600.
151. Longacre TA, McKenney JK, Tazelaar HD, et al. Ovarian serous
tumors of low malignant potential (borderline tumors): outcomebased study of 276 patients with long-term (> or =5-year) followup. Am J Surg Pathol 2005;29:707–23.
152. Leary A, Petrella MC, Pautier P, et al. Adjuvant platinum-based
chemotherapy for borderline serous ovarian tumors with invasive
implants. Gynecol Oncol 2014;132:23–7.
153. Vasconcelos I, Olschewski J, Braicu I, et al. A meta-analysis on
the impact of platinum-based adjuvant treatment on the outcome
of borderline ovarian tumors with invasive implants. Oncologist
2015;20:151–8.
154. Barnhill DR, Kurman RJ, Brady MF, et al. Preliminary analysis of the
behavior of stage I ovarian serous tumors of low malignant potential:
a Gynecologic Oncology Group study. J Clin Oncol 1995;13:2752–6.
155. Camatte S, Morice P, Pautier P, et al. Fertility results after
conservative treatment of advanced stage serous borderline
tumour of the ovary. BJOG 2002;109:376–80.
156. Kane A, Uzan C, Gouy S, et al. Fertility results and outcomes
after pure laparoscopic management of advanced-stage serous
borderline tumors of the ovary. Fertil Steril 2010;94:2891–4.

755

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

114. Trimbos JB, Parmar M, Vergote I, et al. International Collaborative
Ovarian Neoplasm Trial 1 and Adjuvant Chemotherapy in Ovarian
Neoplasm Trial: two parallel randomized phase III trials of adjuvant
chemotherapy in patients with early-stage ovarian carcinoma. J
Natl Cancer Inst 2003;95:105–12.
115. Trimbos JB, Vergote I, Bolis G, et al. Impact of adjuvant
chemotherapy and surgical staging in early-stage ovarian
carcinoma: European Organisation for Research and Treatment of
Cancer-AdjuvanT Chemotherapy in Ovarian Neoplasm Trial. J Natl
Cancer Inst 2003;95:113–25.
116. Vergote I, Trimbos JB, Guthrie D, et al. Results of a randomized
trial in 923 patients with high-risk early ovarian cancer, comparing
adjuvant chemotherapy with no further treatment following surgery.
Proc Am Soc Clin Oncol 2001;20:201a.
117. Bell J, Brady MF, Young RC, et al. Randomized phase III trial of
three versus six cycles of adjuvant carboplatin and paclitaxel in
early stage epithelial ovarian carcinoma: a Gynecologic Oncology
Group study. Gynecol Oncol 2006;102:432–9.
118. Chan JK, Tian C, Fleming GF, et al. The potential benefit of
6 vs. 3 cycles of chemotherapy in subsets of women with
early-stage high-risk epithelial ovarian cancer: an exploratory
analysis of a Gynecologic Oncology Group study. Gynecol Oncol
2010;116:301–6.
119. Bakkum-Gamez JN, Richardson DL, Seamon LG, et al. Is there a
high-risk subgroup of stage I epithelial ovarian cancer that is most
likely to benefit from 6 versus 3 cycles of adjuvant chemotherapy?
Int J Gynecol Cancer 2010;20:1125–31.
120. Bolis G, Colombo N, Pecorelli S, et al. Adjuvant treatment for
early epithelial ovarian cancer: results of two randomised clinical
trials comparing cisplatin to NO further treatment or chromic
phosphate (32P). G.I.C.O.G.: Gruppo Interregionale Collaborativo in
Ginecologia Oncologica. Ann Oncol 1995;6:887–93.
121. Tropé C, Kaern J, Hogberg T, et al. Randomized study on adjuvant
chemotherapy in stage I high-risk ovarian cancer with evaluation of
DNA-ploidy as prognostic instrument. Ann Oncol 2000;11:281–8.
122. Tropé C, Kaern J, Vergote I, et al. Randomized trial on adjuvant
carboplatin versus no treatment in stage I high risk ovarian cancer
by the Nordic Ovarian Cancer Study Group (NOCOVA) [abstract].
Proceedings of the American Society of Clinical Oncology
1997;16:352a.
123. Young RC, Walton LA, Ellenberg SS, et al. Adjuvant therapy
in stage I and stage II epithelial ovarian cancer. Results of two
prospective randomized trials. N Engl J Med 1990;322:1021–7.
124. International Collaborative Ovarian Neoplasm Group. Paclitaxel
plus carboplatin versus standard chemotherapy with either singleagent carboplatin or cyclophosphamide, doxorubicin, and cisplatin
in women with ovarian cancer: the ICON3 randomised trial. Lancet
2002;360:505–15.
125. Mannel RS, Brady MF, Kohn EC, et al. A randomized phase III
trial of IV carboplatin and paclitaxel × 3 courses followed by
observation versus weekly maintenance low-dose paclitaxel
in patients with early-stage ovarian carcinoma: a Gynecologic
Oncology Group study. Gynecol Oncol 2011;122:89–94.
126. Omura GA, Bundy BN, Berek JS, et al. Randomized trial of
cyclophosphamide plus cisplatin with or without doxorubicin in
ovarian carcinoma: a Gynecologic Oncology Group study. J Clin
Oncol 1989;7:457–65.
127. Flynn PM, Paul J, Cruickshank DJ, et al. Does the interval from
primary surgery to chemotherapy influence progression-free
survival in ovarian cancer? Gynecol Oncol 2002;86:354–7.
128. Warwick J, Kehoe S, Earl H, et al. Long-term follow-up of patients
with advanced ovarian cancer treated in randomised clinical trials.
Br J Cancer 1995;72:1513–7.
129. Sorbe B. Prognostic importance of the time interval from surgery
to chemotherapy in treatment of ovarian carcinoma. Int J Gynecol
Cancer 2004;14:788–93.
130. Gadducci A, Sartori E, Landoni F, et al. Relationship between
time interval from primary surgery to the start of taxane- plus
platinum-based chemotherapy and clinical outcome of patients
with advanced epithelial ovarian cancer: results of a multicenter
retrospective Italian study. J Clin Oncol 2005;23:751–8.
131. Aletti GD, Long HJ, Podratz KC, et al. Is time to chemotherapy
a determinant of prognosis in advanced-stage ovarian cancer?
Gynecol Oncol 2007;104:212–6.
132. Paulsen T, Kaern J, Kjaerheim K, et al. Influence of interval between
primary surgery and chemotherapy on short-term survival of
patients with advanced ovarian, tubal or peritoneal cancer. Gynecol
Oncol 2006;102:447–52.
133. Rosa DD, Clamp A, Mullamitha S, et al. The interval from surgery
to chemotherapy in the treatment of advanced epithelial ovarian
carcinoma. Eur J Surg Oncol 2006;32:588–91.

Original Article

756

179.
180.

181.

182.
183.

184.
185.

186.
187.
188.
189.
190.
191.
192.
193.
194.

195.

196.

197.

198.

199.
200.

201.

(CHORUS): an open-label, randomised, controlled, non-inferiority
trial. Lancet 2015;386:249–57.
Vergote I, du Bois A, Amant F, et al. Neoadjuvant chemotherapy
in advanced ovarian cancer: on what do we agree and disagree?
Gynecol Oncol 2013;128:6–11.
Michielsen K, Dresen R, Vanslembrouck R, et al. Diagnostic value
of whole body diffusion-weighted MRI compared to computed
tomography for pre-operative assessment of patients suspected for
ovarian cancer. Eur J Cancer 2017;83:88–98.
Risum S, Høgdall C, Loft A, et al. Prediction of suboptimal primary
cytoreduction in primary ovarian cancer with combined positron
emission tomography/computed tomography--a prospective study.
Gynecol Oncol 2008;108:265–70.
Vandecaveye V, Dresen R, De Keyzer F. Novel imaging techniques
in gynaecological cancer. Curr Opin Oncol 2017;29:335–42.
Wright AA, Bohlke K, Armstrong DK, et al. Neoadjuvant
chemotherapy for newly diagnosed, advanced ovarian cancer:
Society of Gynecologic Oncology and American Society of Clinical
Oncology clinical practice guideline. J Clin Oncol 2016;34:3460–73.
Fischerova D, Cibula D. Ultrasound in gynecological cancer: is it
time for re-evaluation of its uses? Curr Oncol Rep 2015;17:28.
Timmerman D, Van Calster B, Testa A, et al. Predicting the risk of
malignancy in adnexal masses based on the simple rules from the
International Ovarian Tumor Analysis Group. Am J Obstet Gynecol
2016;214:424–37.
Abramowicz JS, Timmerman D. Ovarian mass-differentiating
benign from malignant: the value of the International Ovarian Tumor
Analysis ultrasound rules. Am J Obstet Gynecol 2017;217:652–60.
Brun J-L, Rouzier R, Selle F, et al. Neoadjuvant chemotherapy
or primary surgery for stage III/IV ovarian cancer: contribution of
diagnostic laparoscopy. BMC Cancer 2009;9:171.
Fagotti A, Ferrandina G, Fanfani F, et al. A laparoscopy-based
score to predict surgical outcome in patients with advanced
ovarian carcinoma: a pilot study. Ann Surg Oncol 2006;13:1156–61.
Vergote I, Marquette S, Amant F, et al. Port-site metastases after
open laparoscopy: a study in 173 patients with advanced ovarian
carcinoma. Int J Gynecol Cancer 2005;15:776–9.
Querleu D, Planchamp F, Chiva L, et al. European Society of
Gynaecological Oncology (ESGO) guidelines for ovarian cancer
surgery. Int J Gynecol Cancer 2017;27:1534–42.
Querleu D, Planchamp F, Chiva L, et al. European Society of
Gynaecologic Oncology quality indicators for advanced ovarian
cancer surgery. Int J Gynecol Cancer 2016;26:1354–63.
Burger RA, Brady MF, Bookman MA, et al. Incorporation of
bevacizumab in the primary treatment of ovarian cancer. N Engl J
Med 2011;365:2473–83.
Perren TJ, Swart AM, Pfisterer J, et al. A phase 3 trial of
bevacizumab in ovarian cancer. N Engl J Med 2011;365:2484–96.
Randall L, Burger R, Nguyen H, et al. Outcome differences in
patients with advanced epithelial ovarian, primary peritoneal and
fallopian tube cancers treated with and without bevacizumab.
Gynecol Oncol 2013;130:e33–4.
Burger RA, Brady MF, Bookman MA, et al. Risk factors for GI
adverse events in a phase III randomized trial of bevacizumab
in first-line therapy of advanced ovarian cancer: a Gynecologic
Oncology Group study. J Clin Oncol 2014;32:1210–7.
Rouzier R, Gouy S, Selle F, et al. Efficacy and safety of
bevacizumab-containing neoadjuvant therapy followed by interval
debulking surgery in advanced ovarian cancer: results from the
ANTHALYA trial. Eur J Cancer 2017;70:133–42.
Garcia Y GD, De Juan A, Mendiola C, et al. Phase II randomized
trial of neoadjuvant (NA) chemotherapy (CT) with or without
bevacizumab (Bev) in advanced epithelial ovarian cancer (EOC)
(GEICO 1205/NOVA TRIAL). J Clin Oncol 2017;35(15_suppl):5508.
Katsumata N, Yasuda M, Isonishi S, et al. Long-term results
of dose-dense paclitaxel and carboplatin versus conventional
paclitaxel and carboplatin for treatment of advanced epithelial
ovarian, fallopian tube, or primary peritoneal cancer (JGOG
3016): a randomised, controlled, open-label trial. Lancet Oncol
2013;14:1020–6.
Chan JK, Brady MF, Penson RT, et al. Weekly vs. every-3-week
paclitaxel and carboplatin for ovarian cancer. N Engl J Med
2016;374:738–48.
Pignata S, Scambia G, Katsaros D, et al. Carboplatin plus paclitaxel
once a week versus every 3 weeks in patients with advanced
ovarian cancer (MITO-7): a randomised, multicentre, open-label,
phase 3 trial. Lancet Oncol 2014;15:396–405.
van der Burg MEL, Onstenk W, Boere IA, et al. Long-term results
of a randomised phase III trial of weekly versus three-weekly
paclitaxel/platinum induction therapy followed by standard
or extended three-weekly paclitaxel/platinum in European

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

157. Morice P, Camatte S, Rey A, et al. Prognostic factors for patients
with advanced stage serous borderline tumours of the ovary. Ann
Oncol 2003;14:592–8.
158. Park J-Y, Kim D-Y, Kim J-H, et al. Micropapillary pattern in
serous borderline ovarian tumors: does it matter? Gynecol Oncol
2011;123:511–6.
159. de Nictolis M, Montironi R, Tommasoni S, et al. Serous borderline
tumors of the ovary. A clinicopathologic, immunohistochemical,
and quantitative study of 44 cases. Cancer 1992;70:152–60.
160. Eichhorn JH, Bell DA, Young RH, et al. Ovarian serous borderline
tumors with micropapillary and cribriform patterns: a study of 40
cases and comparison with 44 cases without these patterns. Am J
Surg Pathol 1999;23:397–409.
161. Fauvet R, Demblocque E, Morice P, et al. Behavior of serous
borderline ovarian tumors with and without micropapillary
patterns: results of a French multicenter study. Ann Surg Oncol
2012;19:941–7.
162. Gershenson DM, Silva EG. Serous ovarian tumors of low malignant
potential with peritoneal implants. Cancer 1990;65:578–85.
163. Gershenson DM, Silva EG, Levy L, et al. Ovarian serous
borderline tumors with invasive peritoneal implants. Cancer
1998;82:1096–103.
164. Gershenson DM, Silva EG, Tortolero-Luna G, et al. Serous
borderline tumors of the ovary with noninvasive peritoneal implants.
Cancer 1998;83:2157–63.
165. Goldstein NS, Ceniza N. Ovarian micropapillary serous borderline
tumors. Clinicopathologic features and outcome of seven surgically
staged patients. Am J Clin Pathol 2000;114:380–6.
166. Kennedy AW, Hart WR. Ovarian papillary serous tumors of low
malignant potential (serous borderline tumors). A long-term
follow-up study, including patients with microinvasion, lymph node
metastasis, and transformation to invasive serous carcinoma.
Cancer 1996;78:278–86.
167. Seidman JD, Kurman RJ. Subclassification of serous borderline
tumors of the ovary into benign and malignant types. A
clinicopathologic study of 65 advanced stage cases. Am J Surg
Pathol 1996;20:1331–45.
168. Silva EG, Gershenson DM, Malpica A, et al. The recurrence and
the overall survival rates of ovarian serous borderline neoplasms
with noninvasive implants is time dependent. Am J Surg Pathol
2006;30:1367–71.
169. Sneige N, Thomison JB, Malpica A, et al. Peritoneal washing
cytologic analysis of ovarian serous tumors of low malignant
potential to detect peritoneal implants and predict clinical outcome.
Cancer Cytopathol 2012;120:238–44.
170. Song T, Choi CH, Park HS, et al. Fertility-sparing surgery for
borderline ovarian tumors: oncologic safety and reproductive
outcomes. Int J Gynecol Cancer 2011;21:640–6.
171. Vasconcelos I, Olschewski J, Braicu I, et al. Limited efficacy of
platinum-based adjuvant treatment on the outcome of borderline
ovarian tumors. Eur J Obstet Gynecol Reprod Biol 2015;186:26–33.
172. du Bois A, Reuss A, Pujade-Lauraine E, et al. Role of surgical
outcome as prognostic factor in advanced epithelial ovarian
cancer: a combined exploratory analysis of 3 prospectively
randomized phase 3 multicenter trials: by the Arbeitsgemeinschaft
Gynaekologische Onkologie Studiengruppe Ovarialkarzinom
(AGO-OVAR) and The Groupe d'Investigateurs Nationaux
pour les Etudes des Cancers de l'Ovaire (GINECO). Cancer
2009;115:1234–44.
173. Bristow RE, Tomacruz RS, Armstrong DK, et al. Survival
effect of maximal cytoreductive surgery for advanced ovarian
carcinoma during the platinum era: a meta-analysis. J Clin Oncol
2002;20:1248–59.
174. Vergote IB, Van Nieuwenhuysen E, Vanderstichele A. How to
select neoadjuvant chemotherapy or primary debulking surgery
in patients with stage IIIC or IV ovarian carcinoma. J Clin Oncol
2016;34:3827–8.
175. du Bois A, Quinn M, Thigpen T, et al. 2004 consensus statements
on the management of ovarian cancer: final document of the 3rd
International Gynecologic Cancer Intergroup Ovarian Cancer
Consensus Conference (GCIG OCCC 2004). Ann Oncol 2005;16
Suppl 8(Suppl 8):viii7–12.
176. Stuart GCE, Kitchener H, Bacon M, et al. 2010 Gynecologic
Cancer InterGroup (GCIG) consensus statement on clinical trials in
ovarian cancer: report from the Fourth Ovarian Cancer Consensus
Conference. Int J Gynecol Cancer 2011;21:750–5.
177. Vergote I, Tropé CG, Amant F, et al. Neoadjuvant chemotherapy
or primary surgery in stage IIIC or IV ovarian cancer. N Engl J Med
2010;363:943–53.
178. Kehoe S, Hook J, Nankivell M, et al. Primary chemotherapy versus
primary surgery for newly diagnosed advanced ovarian cancer

Original Article

203.

204.

205.
206.
207.
208.

209.

210.
211.
212.

213.

214.
215.

216.
217.

218.
219.
220.

221.

222.

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

223. Vergote I, Chiva L, du Bois A. Hyperthermic intraperitoneal
chemotherapy in ovarian cancer. N Engl J Med 2018;378:1362–3.
224. Afsar B, Kanbay M. Hyperthermic intraperitoneal chemotherapy in
ovarian cancer. N Engl J Med 2018;378:1362.
225. Tozzi R, Casarin J, Garruto-Campanile R, et al. Morbidity and
reversal rate of ileostomy after bowel resection during visceralperitoneal debulking (VPD) in patients with stage IIIC-IV ovarian
cancer. Gynecol Oncol 2018;148:74–8.
226. Fader AN, Java J, Ueda S, et al. Survival in women with grade 1
serous ovarian carcinoma. Obstet Gynecol 2013;122:225–32.
227. Crane EK, Sun CC, Ramirez PT, et al. The role of secondary
cytoreduction in low-grade serous ovarian cancer or peritoneal
cancer. Gynecol Oncol 2015;136:25–9.
228. Schmeler KM, Sun CC, Malpica A, et al. Low-grade serous primary
peritoneal carcinoma. Gynecol Oncol 2011;121:482–6.
229. Schmeler KM, Sun CC, Bodurka DC, et al. Neoadjuvant
chemotherapy for low-grade serous carcinoma of the ovary or
peritoneum. Gynecol Oncol 2008;108:510–4.
230. Grabowski JP, Harter P, Heitz F, et al. Operability and chemotherapy
responsiveness in advanced low-grade serous ovarian cancer. An
analysis of the AGO Study Group metadatabase. Gynecol Oncol
2016;140:457–62.
231. Gockley A, Melamed A, Bregar AJ, et al. Outcomes of women with
high-grade and low-grade advanced-stage serous epithelial ovarian
cancer. Obstet Gynecol 2017;129:439–47.
232. Hess V, A'Hern R, Nasiri N, et al. Mucinous epithelial ovarian
cancer: a separate entity requiring specific treatment. J Clin Oncol
2004;22:1040–4.
233. Magazzino F, Katsaros D, Ottaiano A, et al. Surgical and medical
treatment of clear cell ovarian cancer: results from the Multicenter
Italian Trials in Ovarian Cancer (MITO) 9 retrospective study. Int J
Gynecol Cancer 2011;21:1063–70.
234. Goff BA, Sainz de la Cuesta R, Muntz HG, et al. Clear cell
carcinoma of the ovary: a distinct histologic type with poor
prognosis and resistance to platinum-based chemotherapy in stage
III disease. Gynecol Oncol 1996;60:412–7.
235. Fader AN, Bergstrom J, Jernigan A, et al. Primary cytoreductive
surgery and adjuvant hormonal monotherapy in women with
advanced low-grade serous ovarian carcinoma: reducing
overtreatment without compromising survival? Gynecol Oncol
2017;147:85–91.
236. Gershenson DM, Bodurka DC, Coleman RL, et al. Hormonal
maintenance therapy for women with low-grade serous cancer of
the ovary or peritoneum. J Clin Oncol 2017;35:1103–11.
237. Farley J, Brady WE, Vathipadiekal V, et al. Selumetinib in women
with recurrent low-grade serous carcinoma of the ovary or
peritoneum: an open-label, single-arm, phase 2 study. Lancet
Oncol 2013;14:134–40.
238. Grisham RN, Iyer G, Sala E, et al. Bevacizumab shows activity
in patients with low-grade serous ovarian and primary peritoneal
cancer. Int J Gynecol Cancer 2014;24:1010–4.
239. Rose PG, Mahdi H, Jernigan A, et al. Activity of bevacizumab in
patients with low-grade serous ovarian carcinoma. Int J Gynecol
Cancer 2016;26:1048–52.
240. Dalton HJ, Fleming ND, Sun CC, et al. Activity of bevacizumabcontaining regimens in recurrent low-grade serous ovarian or
peritoneal cancer: a single institution experience. Gynecol Oncol
2017;145:37–40.
241. Hamanishi J, Mandai M, Ikeda T, et al. Safety and antitumor activity
of anti-PD-1 antibody, nivolumab, in patients with platinumresistant ovarian cancer. J Clin Oncol 2015;33:4015–22.
242. Ribas A, Puzanov I, Dummer R, et al. Pembrolizumab versus
investigator-choice chemotherapy for ipilimumab-refractory
melanoma (KEYNOTE-002): a randomised, controlled, phase 2 trial.
Lancet Oncol 2015;16:908–18.
243. Clarke T, Galaal K, Bryant A, et al. Evaluation of follow-up
strategies for patients with epithelial ovarian cancer following
completion of primary treatment. Cochrane Database Syst Rev
2014;9:CD004706.
244. Geurts SME, de Vegt F, van Altena AM, et al. Considering early
detection of relapsed ovarian cancer: a review of the literature. Int J
Gynecol Cancer 2011;21:837–45.
245. Geurts SME, de Vegt F, van Altena AM, et al. Impact of routine
follow-up examinations on life expectancy in ovarian cancer
patients: a simulation study. Int J Gynecol Cancer 2012;22:1150–7.
246. Geurts SME, van Altena AM, de Vegt F, et al. No supportive
evidence for clinical benefit of routine follow-up in ovarian cancer: a
Dutch multicenter study. Int J Gynecol Cancer 2011;21:647–53.
247. Du Bois A, Vergote I, Ferron G, et al. Randomized controlled phase
III study evaluating the impact of secondary cytoreductive surgery

757

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

202.

patients with advanced epithelial ovarian cancer. Eur J Cancer
2014;50:2592–601.
Clamp AR, McNeish I, Dean A, et al. 929O_PR ICON8: a GCIG
phase III randomised trial evaluating weekly dose-dense
chemotherapy integration in first-line epithelial ovarian/fallopian
tube/primary peritoneal carcinoma (EOC) treatment: results of
primary progression-free survival (PFS) analysis. Ann Oncol
2017;28(suppl_5):mdx440.039.
Markman M, Bundy BN, Alberts DS, et al. Phase III trial of
standard-dose intravenous cisplatin plus paclitaxel versus
moderately high-dose carboplatin followed by intravenous
paclitaxel and intraperitoneal cisplatin in small-volume stage
III ovarian carcinoma: an intergroup study of the Gynecologic
Oncology Group, Southwestern Oncology Group, and Eastern
Cooperative Oncology Group. J Clin Oncol 2001;19:1001–7.
Alberts DS, Liu PY, Hannigan EV, et al. Intraperitoneal cisplatin plus
intravenous cyclophosphamide versus intravenous cisplatin plus
intravenous cyclophosphamide for stage III ovarian cancer. N Engl
J Med 1996;335:1950–5.
Hess LM, Benham-Hutchins M, Herzog TJ, et al. A meta-analysis of
the efficacy of intraperitoneal cisplatin for the front-line treatment of
ovarian cancer. Int J Gynecol Cancer 2007;17:561–70.
Jaaback K, Johnson N, Lawrie TA. Intraperitoneal chemotherapy
for the initial management of primary epithelial ovarian cancer.
Cochrane Database Syst Rev 2016;1:CD005340.
Armstrong DK, Bundy B, Wenzel L, et al. Intraperitoneal cisplatin
and paclitaxel in ovarian cancer. N Engl J Med 2006;354:34–43.
Tewari D, Java JJ, Salani R, et al. Long-term survival
advantage and prognostic factors associated with
intraperitoneal chemotherapy treatment in advanced ovarian
cancer: a Gynecologic Oncology Group study. J Clin Oncol
2015;33:1460–6.
Ozols RF, Bundy BN, Greer BE, et al. Phase III trial of carboplatin
and paclitaxel compared with cisplatin and paclitaxel in patients
with optimally resected stage III ovarian cancer: a Gynecologic
Oncology Group study. J Clin Oncol 2003;21:3194–200.
du Bois A, Lück H-J, Meier W, et al. A randomized clinical trial
of cisplatin/paclitaxel versus carboplatin/paclitaxel as first-line
treatment of ovarian cancer. J Natl Cancer Inst 2003;95:1320–9.
Gore M, du Bois A, Vergote I. Intraperitoneal chemotherapy in
ovarian cancer remains experimental. J Clin Oncol 2006;24:4528–30.
Walker J, Brady MF, DiSilvestro PA, et al. A phase III trial of
bevacizumab with IV versus IP chemotherapy for ovarian, fallopian
tube, and peritoneal carcinoma: an NRG oncology study. Gynecol
Oncol 2016;141:208.
Spiliotis J, Vaxevanidou A, Sergouniotis F, et al. The role
of cytoreductive surgery and hyperthermic intraperitoneal
chemotherapy in the management of recurrent advanced ovarian
cancer: a prospective study. J BUON 2011;16:74–9.
Batista TP. Comment on: surgery and HIPEC in recurrent epithelial
ovarian cancer: a prospective randomized phase III study. Ann Surg
Oncol 2017;24(Suppl 3):630.
Harter P, Reuss A, Sehouli J, et al. Brief report about the role
of hyperthermic intraperitoneal chemotherapy in a prospective
randomized phase 3 study in recurrent ovarian cancer from Spiliotis
et al. Int J Gynecol Cancer 2017;27:246–7.
Chiva LM, Gonzalez-Martin A. A critical appraisal of hyperthermic
intraperitoneal chemotherapy (HIPEC) in the treatment of advanced
and recurrent ovarian cancer. Gynecol Oncol 2015;136:130–5.
Lim MC, Chang S-J, Yoo HJ, et al. Randomized trial of
hyperthermic intraperitoneal chemotherapy (HIPEC) in women
with primary advanced peritoneal, ovarian, and tubal cancer. J Clin
Oncol 2017;35(15_suppl):5520.
Hotouras A, Desai D, Bhan C, et al. Heated intraperitoneal
chemotherapy (HIPEC) for patients with recurrent ovarian cancer: a
systematic literature review. Int J Gynecol Cancer 2016;26:661–70.
van Driel WJ, Koole SN, Sikorska K, et al. Hyperthermic
intraperitoneal chemotherapy in ovarian cancer. N Engl J Med
2018;378:230–40.
Chiva L, Lapuente F, Castellanos T, et al. What should we expect
after a complete cytoreduction at the time of interval or primary
debulking surgery in advanced ovarian cancer? Ann Surg Oncol
2016;23:1666–73.
Fotopoulou C, Jones BP, Savvatis K, et al. Maximal effort
cytoreductive surgery for disseminated ovarian cancer in a
UK setting: challenges and possibilities. Arch Gynecol Obstet
2016;294:607–14.
Fotopoulou C, Sehouli J, Mahner S, et al. HIPEC: hope or
hype in the fight against advanced ovarian cancer? Ann Oncol
2018;29:1610–3.

Original Article

249.
250.

251.
252.
253.
254.
255.

256.
257.

258.
259.
260.
261.

262.
263.
264.

265.
266.

267.

268.
269.

758

270. Feuer DJ, Broadley KE. Corticosteroids for the resolution of
malignant bowel obstruction in advanced gynaecological
and gastrointestinal cancer. Cochrane Database Syst Rev
2000;2:CD001219.
271. Peng X, Wang P, Li S, et al. Randomized clinical trial comparing
octreotide and scopolamine butylbromide in symptom control
of patients with inoperable bowel obstruction due to advanced
ovarian cancer. World J Surg Oncol 2015;13:50.
272. Kucukmetin A, Naik R, Galaal K, et al. Palliative surgery versus
medical management for bowel obstruction in ovarian cancer.
Cochrane Database Syst Rev 2010;15:CD007792.
273. Cousins SE, Tempest E, Feuer DJ, et al. Surgery for the resolution
of symptoms in malignant bowel obstruction in advanced
gynaecological and gastrointestinal cancer. Cochrane Database
Syst Rev 2016;5:CD002764.
274. Fotopoulou C, Braicu EI, Kwee S-L, et al. Salvage surgery due
to bowel obstruction in advanced or relapsed ovarian cancer
resulting in short bowel syndrome and long-life total parenteral
nutrition: surgical and clinical outcome. Int J Gynecol Cancer
2013;23:1495–500.
275. Perri T, Korach J, Ben-Baruch G, et al. Bowel obstruction in
recurrent gynecologic malignancies: defining who will benefit from
surgical intervention. Eur J Surg Oncol 2014;40:899–904.
276. Pothuri B, Montemarano M, Gerardi M, et al. Percutaneous
endoscopic gastrostomy tube placement in patients with malignant
bowel obstruction due to ovarian carcinoma. Gynecol Oncol
2005;96:330–4.
277. Jutzi L, Russell D, Ho S, et al. The role of palliative colorectal stents
in gynaecologic malignancy. Gynecol Oncol 2014;134:566–9.
278. Aghajanian C, Goff B, Nycum LR, et al. Final overall survival and
safety analysis of OCEANS, a phase 3 trial of chemotherapy with or
without bevacizumab in patients with platinum-sensitive recurrent
ovarian cancer. Gynecol Oncol 2015;139:10–16.
279. Coleman RL, Brady MF, Herzog TJ, et al. Bevacizumab
and paclitaxel-carboplatin chemotherapy and secondary
cytoreduction in recurrent, platinum-sensitive ovarian cancer (NRG
Oncology/Gynecologic Oncology Group study GOG-0213): a
multicentre, open-label, randomised, phase 3 trial. Lancet Oncol
2017;18:779–91.
280. Stockler MR, Hilpert F, Friedlander M, et al. Patient-reported
outcome results from the open-label phase III AURELIA trial
evaluating bevacizumab-containing therapy for platinum-resistant
ovarian cancer. J Clin Oncol 2014;32:1309–16.
281. Pignata S, Lorusso D, Joly F, et al. Chemotherapy plus or minus
bevacizumab for platinum-sensitive ovarian cancer patients
recurring after a bevacizumab containing first line treatment: the
randomized phase 3 trial MITO16B-MaNGO OV2B-ENGOT OV17. J
Clin Oncol 2018;36(15_suppl).
282. Domchek SM, Aghajanian C, Shapira-Frommer R, et al. Efficacy
and safety of olaparib monotherapy in germline BRCA1/2 mutation
carriers with advanced ovarian cancer and three or more lines of
prior therapy. Gynecol Oncol 2016;140:199–203.
283. Oza AM, Tinker AV, Oaknin A, et al. Antitumor activity and safety
of the PARP inhibitor rucaparib in patients with high-grade ovarian
carcinoma and a germline or somatic BRCA1 or BRCA2 mutation:
integrated analysis of data from study 10 and ARIEL2. Gynecol
Oncol 2017;147:267–75.
284. Rubraca (rucaparib). European Medicines Agency. Committee for
Medicinal Products for Human Use. Available: https://www.ema.
europa.eu/en/medicines/human/EPAR/rubraca [Accessed 20 Dec
2018].
285. Wilson MK, Pujade-Lauraine E, Aoki D, et al. Fifth Ovarian Cancer
Consensus Conference of the Gynecologic Cancer InterGroup:
recurrent disease. Ann Oncol 2017;28:727–32.
286. Pfisterer J, Plante M, Vergote I, et al. Gemcitabine plus carboplatin
compared with carboplatin in patients with platinum-sensitive
recurrent ovarian cancer: an intergroup trial of the AGO-OVAR, the
NCIC CTG, and the EORTC GCG. J Clin Oncol 2006;24:4699–707.
287. Parmar MKB, Ledermann JA, Colombo N, et al. Paclitaxel plus
platinum-based chemotherapy versus conventional platinum-based
chemotherapy in women with relapsed ovarian cancer: the ICON4/
AGO-OVAR-2.2 trial. Lancet 2003;361:2099–106.
288. Vergote I, Debruyne P, Kridelka F, et al. Phase II study of weekly
paclitaxel/carboplatin in combination with prophylactic G-CSF
in the treatment of gynecologic cancers: a study in 108 patients
by the Belgian Gynaecological Oncology Group. Gynecol Oncol
2015;138:278–84.
289. Ledermann JA, Gabra H, Jayson GC, et al. Inhibition of carboplatininduced DNA interstrand cross-link repair by gemcitabine in
patients receiving these drugs for platinum-resistant ovarian
cancer. Clin Cancer Res 2010;16:4899–905.

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

248.

in recurrent ovarian cancer: AGO DESKTOP III/ENGOT ov20. J Clin
Oncol 2017;35(15_suppl):5501.
Fotopoulou C, Hall M, Cruickshank D, et al. British Gynaecological
Cancer Society (BGCS) epithelial ovarian/fallopian tube/primary
peritoneal cancer guidelines: recommendations for practice. Eur J
Obstet Gynecol Reprod Biol 2017;213:123–39.
Friedlander M, Mercieca-Bebber RL, King MT. Patient-reported
outcomes (PRO) in ovarian cancer clinical trials-lost opportunities
and lessons learned. Ann Oncol 2016;27(Suppl 1):i66–71.
Joly F, Hilpert F, Okamoto A, et al. Fifth Ovarian Cancer
Consensus Conference of the Gynecologic Cancer InterGroup:
recommendations on incorporating patient-reported outcomes
in clinical trials in epithelial ovarian cancer. Eur J Cancer
2017;78:133–8.
Gu P, Pan L-L, Wu S-Q, et al. CA 125, PET alone, PET-CT, CT and
MRI in diagnosing recurrent ovarian carcinoma: a systematic review
and meta-analysis. Eur J Radiol 2009;71:164–74.
Han EJ, Park HL, Lee YS, et al. Clinical usefulness of posttreatment FDG PET/CT in patients with ovarian malignancy. Ann
Nucl Med 2016;30:600–7.
You JJ, Cline KJ, Gu C-S, et al. (18)F-fluorodeoxyglucose positronemission tomography-computed tomography to diagnose recurrent
cancer. Br J Cancer 2015;112:1737–43:20160468.
Michielsen KLM, Vergote I, Dresen R, et al. Whole-body diffusionweighted magnetic resonance imaging in the diagnosis of recurrent
ovarian cancer: a clinical feasibility study. Br J Radiol 2016;89.
Sawicki LM, Kirchner J, Grueneisen J, et al. Comparison of
18
F-FDG PET/MRI and MRI alone for whole-body staging and
potential impact on therapeutic management of women with
suspected recurrent pelvic cancer: a follow-up study. Eur J Nucl
Med Mol Imaging 2018;45:622–9.
Berger KL, Nicholson SA, Dehdashti F, et al. FDG PET evaluation
of mucinous neoplasms: correlation of FDG uptake with
histopathologic features. AJR Am J Roentgenol 2000;174:1005–8.
Sölétormos G, Duffy MJ, Othman Abu Hassan S, et al. Clinical
use of cancer biomarkers in epithelial ovarian cancer: updated
guidelines from the European Group on Tumor Markers. Int J
Gynecol Cancer 2016;26:43–51.
Rustin GJS, van der Burg MEL, Griffin CL, et al. Early versus
delayed treatment of relapsed ovarian cancer (MRC OV05/EORTC
55955): a randomised trial. Lancet 2010;376:1155–63.
Faubion SS, MacLaughlin KL, Long ME, et al. Surveillance
and care of the gynecologic cancer survivor. J Womens Health
2015;24:899–906.
Eeles RA, Morden JP, Gore M, et al. Adjuvant hormone therapy
may improve survival in epithelial ovarian cancer: results of the AHT
randomized trial. J Clin Oncol 2015;33:4138–44.
Morrison V, Spencer LH, Totton N, et al. Trial of Optimal
Personalised Care After Treatment-Gynaecological Cancer
(TOPCAT-G): a randomized feasibility trial. Int J Gynecol Cancer
2018;28:401–11.
Lanceley A, Berzuini C, Burnell M, et al. Ovarian cancer follow-up:
a preliminary comparison of 2 approaches. Int J Gynecol Cancer
2017;27:59–68.
Fidjeland HL, Brekke M, Vistad I. General practitioners’ attitudes
toward follow-up after cancer treatment: A cross-sectional
questionnaire study. Scand J Prim Health Care 2015;33:223–32.
Salani R, Khanna N, Frimer M, et al. An update on posttreatment surveillance and diagnosis of recurrence in women with
gynecologic malignancies: Society of Gynecologic Oncology (SGO)
recommendations. Gynecol Oncol 2017;146:3–10.
Harter P, du Bois A, Hahmann M, et al. Surgery in recurrent ovarian
cancer: the Arbeitsgemeinschaft Gynaekologische Onkologie (AGO)
DESKTOP OVAR trial. Ann Surg Oncol 2006;13:1702–10.
Coleman RL, Enserro D, Spirtos N, et al. A phase III randomized
controlled trial of secondary surgical cytoreduction (SSC) followed
by platinum-based combination chemotherapy (pBC), with or
without bevacizumab (B) in platinum-sensitive, recurrent ovarian
cancer (PSOC): a NRG Oncology/Gynecologic Oncology Group
(GOG) study. J Clin Oncol 2018;36(15_suppl):5501.
Harter P, Sehouli J, Reuss A, et al. Prospective validation study of
a predictive score for Operability of recurrent ovarian cancer: the
Multicenter Intergroup Study DESKTOP II. A project of the AGO
Kommission OVAR, AGO study Group, NOGGO, AGO-Austria, and
MITO. Int J Gynecol Cancer 2011;21:289–95.
Fanfani F, Fagotti A, Ercoli A, et al. Is there a role for tertiary (TCR)
and quaternary (QCR) cytoreduction in recurrent ovarian cancer?
Anticancer Res 2015;35:6951–5.
Fotopoulou C, Zang R, Gultekin M, et al. Value of tertiary
cytoreductive surgery in epithelial ovarian cancer: an international
multicenter evaluation. Ann Surg Oncol 2013;20:1348–54.

Original Article

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

298.
299.
300.
301.
302.

303.

304.

305.

Society for Medical Oncology Magnitude of Clinical Benefit Scale
(ESMO-MCBS). Ann Oncol 2015;26:1547–73.
Schnipper LE, Davidson NE, Wollins DS, et al. American Society of
Clinical Oncology statement: a conceptual framework to assess the
value of cancer treatment options. J Clin Oncol 2015;33:2563–77.
Herzog TJ, Ison G, Alvarez RD, et al. FDA ovarian cancer clinical
trial endpoints workshop: a Society of Gynecologic Oncology white
paper. Gynecol Oncol 2017;147:3–10.
Cherny NI, Dafni U, Bogaerts J, et al. ESMO-Magnitude of Clinical
Benefit Scale Version 1.1. Ann Oncol 2017;28:2340–66.
Calvert M, Kyte D, Mercieca-Bebber R, et al. Guidelines for
inclusion of patient-reported outcomes in clinical trial protocols: the
SPIRIT-PRO extension. JAMA 2018;319:483–94.
King MT, Stockler MR, O'Connell RL, et al. Measuring what
matters most: validation of the measure of ovarian symptoms
and treatment, a patient-reported outcome measure of symptom
burden and impact of chemotherapy in recurrent ovarian cancer.
Qual Life Res 2018;27:59–74.
Lineberry N, Berlin JA, Mansi B, et al. Recommendations to
improve adverse event reporting in clinical trial publications: a
joint pharmaceutical industry/journal editor perspective. BMJ
2016;355:i5078.
Basch E, Pugh SL, Dueck AC, et al. Feasibility of patient
reporting of symptomatic adverse events via the patient-reported
outcomes version of the common terminology criteria for adverse
events (PRO-CTCAE) in a chemoradiotherapy cooperative
group multicenter clinical trial. Int J Radiat Oncol Biol Phys
2017;98:409–18.
Velikova G, Booth L, Smith AB, et al. Measuring quality of life
in routine oncology practice improves communication and
patient well-being: a randomized controlled trial. J Clin Oncol
2004;22:714–24.

759

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

290. Rafii S, Gourley C, Kumar R, et al. Baseline clinical predictors
of antitumor response to the PARP inhibitor olaparib in germline
BRCA1/2 mutated patients with advanced ovarian cancer.
Oncotarget 2017;8:47154–60.
291. Roncolato FT, Joly F, O'Connell R, et al. Reducing uncertainty:
predictors of stopping chemotherapy early and shortened survival
time in platinum resistant/refractory ovarian cancer-the GCIG
symptom benefit study. Oncologist 2017;22:1117–24.
292. Haun MW, Estel S, Rücker G, et al. Early palliative care for
adults with advanced cancer. Cochrane Database Syst Rev
2017;6:CD011129.
293. Guastalla J, Vincent P, Le Roi A. CA125 evaluation of chemotherapy
response in patients with recurrent ovarian cancer: Rustin criteria
revisited. Proc Am Soc Clin Oncol 2002;21:204a.
294. Pfisterer J, Dean AP, Baumann K, et al. 933OCarboplatin/
pegylated liposomal doxorubicin/bevacizumab (CD-BEV) vs.
carboplatin/gemcitabine/bevacizumab (CG-BEV) in patients
with recurrent ovarian cancer: a prospective randomized
phase III ENGOT/GCIG-Intergroup study (AGO study Group,
AGO-Austria, ANZGOG, GINECO, SGCTG). Ann Oncol
2018;29(suppl_8):viii332–58.
295. Pujade-Lauraine E, Wagner U, Aavall-Lundqvist E, et al. Pegylated
liposomal doxorubicin and carboplatin compared with paclitaxel
and carboplatin for patients with platinum-sensitive ovarian cancer
in late relapse. J Clin Oncol 2010;28:3323–9.
296. Gordon AN, Fleagle JT, Guthrie D, et al. Recurrent epithelial ovarian
carcinoma: a randomized phase III study of pegylated liposomal
doxorubicin versus topotecan. J Clin Oncol 2001;19:3312–22.
297. Cherny NI, Sullivan R, Dafni U, et al. A standardised, generic,
validated approach to stratify the magnitude of clinical benefit
that can be anticipated from anti-cancer therapies: the European

Original
APPENDIX
Article

ESMO–ESGO Ovarian Cancer Consensus Conference
Working Group
T. Baert, Kliniken Essen-Mitte, Essen, Germany; S. Banerjee, The Royal Marsden NHS Foundation Trust and The Institute of Cancer
Research, London, UK; I. Belaroussi, Gustave Roussy Cancer Campus, Villejuif, France; P. Blecharz, Center of Oncology, M.Sklodowska-Curie Institute, Krakow, Poland; I. Bruchim, Hillel Yaffe Medical Center, Gynecologic Oncology Unit, Hadera, Israel; D. Cibula, First
Faculty of Medicine, Charles University and General University Hospital, Prague, Czech Republic; N. Colombo, European Institute of
Oncology IRCCS, Milan and University of Milan-Bicocca, Milan, Italy; N. Concin, Medical University of Innsbruck, Innsbruck, Austria; B.
Davidson, Oslo University Hospital, Norwegian Radium Hospital and University of Oslo, Faculty of Medicine, Institute of Clinical Medicine,
Oslo, Norway; A. Dashora, Maidstone and Tunbridge Wells NHS Trust, Kent, UK; M. Devouassoux-Shisheboran, Hospices Civils
de Lyon, Lyon, France; A. du Bois, Kliniken Essen-Mitte, Essen, Germany; A. Ferrero, Mauriziano Hospital, Turin, Italy; R. Glasspool,
Beatson West of Scotland Cancer Centre and University of Glasgow, Glasgow, UK; A. González-Martin, Clínica Universidad de Navarra,
Madrid, Spain; V. Heinzelmann-Schwarz, Gynecological Cancer Centre, University Hospital Basel, Basel, Switzerland; F. Joly, Centre
François Baclesse, Caen, France; J.W. Kim, Seoul National University College of Medicine, Seoul, Republic of Korea; F. Kridelka, CHU
Sart Tilman - Notre Dame des Bruyères, Chenee, Belgium; J. Ledermann, UCL Cancer Institute, London, UK; D. Lorusso, Fondazione Policlinico Universitario A. Gemelli IRCCS, Rome, Italy; S. Mahner, University Hospital, Department of Obstetrics and Gynaecology,
Ludwig-Maximilians-University Hospital, Munich, Germany; W. G. McCluggage, Belfast Health and Social Care Trust, Belfast, UK; I.
McNeish, Imperial College, London, UK; M. Mikami, Tokai University, School of Medicine, Kanagawa, Japan; M.R. Mirza, Rigshospitalet, Copenhagen University Hospital, Copenhagen, Denmark; P. Morice, Gustave Roussy Cancer Campus, Villejuif, France; S. Nicum,
Cancer Centre, Oxford, UK; S. Olbrecht, Leuven Cancer Institute and University Hospitals Leuven, Leuven, Belgium; D.M. O’Donnell,
St. James’s Hospital, Dublin, Ireland; P. Pautier, Gustave Roussy Cancer Campus, Villejuif, France; F. Planchamp, Institut Bergonié,
Bordeaux, France; S. Pignata, Istituto Nazionale Tumori IRCCS ‘Fondazione G. Pascale,’ Naples, Italy; D. Querleu, Institut Bergonié,
Bordeaux, France; I. Ray-Coquard, Centre Léon Bérard, Lyon, France; A. Rodolakis, Alexandra Regional General Hospital, Athens,
Greece; J. Sehouli, Charité - Universitätsmedizin Berlin, Berlin, Germany; F. Selcukbiricik, Koç University Hospital, Istanbul, Turkey;
C. Sessa, Oncology Institute of Southern Switzerland, Ospedale San Giovanni, Bellinzona, Switzerland; N. Singh, Barts Health NHS
Trust, London, UK; D.S.P. Tan, National University Cancer Institute of Singapore and Yong Loo Lin School of Medicine, National University
of Singapore, Singapore; D. Timmerman, University Hospitals KU Leuven, Leuven, Belgium; G. Tognon, Azienda Socio Sanitaria
Territoriale Spedali Civili Brescia and University of Brescia, Italy; J. van der Velden, Academic Medical Center Amsterdam, Amsterdam,
Netherlands; I. Vergote, Leuven Cancer Institute and University Hospitals Leuven, Leuven, Belgium; P.O. Witteveen, University Medical
Center Utrecht, Utrecht, Netherlands; A.G. Zeimet, University Hospital, Innsbruck Medical University, Innsbruck, Austria.

760

Colombo N, et al. Int J Gynecol Cancer 2019;29:728–760. doi:10.1136/ijgc-2019-000308

Int J Gynecol Cancer: first published as 10.1136/ijgc-2019-000308 on 2 May 2019. Downloaded from http://ijgc.bmj.com/ on May 26, 2022 by guest. Protected by copyright.

APPENDIX

