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ABSTRACT

Epithelial ovarian cancer (EOC) is among the top ten causes of cancer deaths worldwide,
and is one of the most lethal gynecological malignancies in high income countries, with
incidence and death rates expected to rise particularly in Asian countries where ovarian
cancer is among the 5 most common cancers. Despite the plethora of randomised clinical
trials investigating various systemic treatment options in EOC over the last few decades,
both progression-free and overall survival have remained at approximately 16 and 40 months
respectively. To date the greatest impact on treatment has been made by the use of poly (ADP-
ribose) polymerase (PARP) inhibitors in women with advanced EOC and a BRCA1/2 mutation.
Inhibition of PARP, the key enzyme in base excision repair, is based on synthetic lethality
whereby alternative DNA repair pathways in tumor cells that are deficient in homologous
recombination is blocked, rendering them unviable and leading to cell death. The Australia
New Zealand Gynaecological Oncology Group (ANZGOG) is the national gynecological
cancer clinical trials organization for Australia and New Zealand. ANZGOG's purpose

is to improve outcomes and quality of life for women with gynecological cancer through
cooperative clinical trials and undertaking multidisciplinary research into the causes,
prevention and treatments of gynecological cancer. This review summarizes current ovarian
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cancer research and treatment approaches presented by Australian and New Zealand experts
in the field at the 2020 ANZGOG webinar series entitled “Ovarian Cancer systems of Care”.

Keywords: Ovarian Cancer; PARP Inhibitors; High-Grade Serous Ovarian Cancer;
Neoadjuvant Chemotherapy; Homologous Recombination Deficiency; BRCA1/2 Mutation

INTRODUCTION

Epithelial ovarian cancer (EOC) accounts for more than 313,000 new cancer cases and
207,000 deaths annually, and remains the most lethal gynecological malignancy in high
income countries, with cancer deaths expected to triple by 2050 predominantly due to rising
life expectancy [1,2]. Despite improvements in the EOC treatment paradigm and survival
over the past four decades, the 5-year survival rates remains under 50% and varies according
to tumor subtype, with tubo-ovarian high-grade serous carcinomas having the worst
prognosis [3,4]. Poor survival rates have largely been due to ineffective disease screening
options, peritoneal dissemination at the time of diagnosis, intrinsic and acquired drug
resistance [5]. This review summarizes the latest developments in ovarian cancer diagnosis,
genetic testing, chemotherapy and surgical interventions, and follow-up presented at the
2020 Australia New Zealand Gynaecological Oncology Group (ANZGOG) Ovarian Cancer
Systems of Care webinar series. A major focus of the webinar series was treatment of the
most fatal and frequent ovarian cancer subtypes. Treatment of the relatively rare subtypes,
including low-grade serous, clear cell and mucinous and other non-epithelial carcinoma,
for which there may be fertility sparing treatment options, was not within the scope of this
webinar series, and has been recently reviewed elsewhere [6].

DNA REPAIR DEFECTIVE OVARIAN CANCER:
IMPLICATIONS FOR THERAPY

The identification of BRCA1/2 as ovarian cancer predisposition genes over 25 years ago, and
elucidation of their role in DNA damage repair, has led to significant changes in treatment
approaches in the past 5-10 years [7,8]. High-grade serous tubo-ovarian carcinomas
(HGSOC), accounts for approximately 70% of ovarian cancer deaths, and are characterized
by a high level of genomic instability and ubiquitous 7P53 mutations [9]. Approximately half
of HGSOC:s are defective in homologous recombination (HR) repair pathways, which arise
predominantly from mutation events in BRCAI/2. HR deficiency in tumors is a key factor in
platinum-sensitive HGSOCs, and provides a rationale for targeted treatment with poly (ADP-
ribose) polymerase (PARP) inhibitors (PARPis) [10]. Farmer and colleagues first showed

that BRCAI or BRCA2 dysfunction can sensitize cells to inhibition of PARP activity [11]. The
recognition of BRCAI/2 mutations as a predictive biomarker for response to PARPi therapy
and the activity of olaparib, a PARPI specifically in ovarian cancer, was first demonstrated

in the landmark proof-of-concept trial reporting an objective response rate of 33% (95%
confidence interval [CI]=20%-51%) in women with recurrent ovarian cancer carrying
germline BRCAI/2 mutations [12]. Subsequent subanalyses of platinum-sensitive HGSOC
patients from Study 19 (NCT00753545) [13] also reported significantly longer progression-
free survival (PFS) associated with olaparib as maintenance therapy compared to placebo,
and was more prominent in women with BRCAI/2 mutations (median PFS, 7.4 vs 5.5 months;
p=0.007) [14].
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Similar benefit of PARPi therapy was also demonstrated in frontline maintenance therapy
following response to platinum-based chemotherapy in patients with advanced EOC and
BRCAI/2 mutations. The SOLO1 trial (NCT01844986) investigated olaparib as maintenance
therapy in this population and reported a 70% lower risk of disease progression or death
compared to placebo (hazard ratio=0.30; 95% CI=0.23-0.41; p<0.001) [15]. Approximately
half of women with a BRCA1/2 mutation treated with olaparib for only 2 years remained
disease-free up to 5 years, with a median disease-free survival of 56.0 vs. 13.8 months, which
for the first time suggests the possibility of changing the natural history of ovarian cancer
with first-line treatment [15]. This is unprecedented particularly for HGSOC tumors that
are known as the silent killers, and it is likely that women with other HR deficiencies will
similarly benefit from olaparib treatment.

The ARIEL2 study (NCT01891344) was specifically designed to assess the PARPi rucaparib
beyond BRCA1/2 mutation status in high-grade advanced platinum-sensitive tumors [16].
Women were classified according to loss of heterozygosity (LOH) in their tumors, using
methods developed by Wang and colleagues [17], into three HR deficiency subgroups: BRCA
mutant (deleterious germline or somatic), BRCAI/2 wild-type and high level of LOH, or
BRCA1/2 wild-type and low LOH. Women with BRCA1/2 mutations and high LOH or BRCAI/2
wild-type and high LOH tumors treated with oral rucaparib had longer PFS compared to
those with BRCA1/2 wild-type and low LOH tumors (12.8 vs 5.7 vs 5.2 months) [16]. These
results highlighted a mechanism for PARPI resistance, and suggest that mutation and
methylation status of other HR-related genes, such as RAD5IC, RADSID and PALB2, may be
associated with high genomic LOH and potentially with response to PARPi. Kondrashova
and colleagues [18] used patient-derived xenograft models, which retain major genetic
characteristics seen in the original tumor, from rucaparib-resistant ARIEL2 patients and
showed that primary mutations in RAD51C and RADSID impaired HR function leading to
sensitivity to rucaparib, and that secondary mutations in these genes reinstated HR function
and were the mechanism through which resistance to PARPi was acquired.

Genomic analysis of HGSOC tumors has shown that 20% of HGSOC tumors have

germline or somatic BRCAI/2 mutations, and 11% have lost BRCAI expression through DNA
hypermethylation which causes epigenetic silencing [9]. Additionally, overall survival (OS)

in patients with epigenetically silenced BRCAI was similar to BRCAI wild-type patients,

but worse than BRCAI mutant patients [9]. An association between hypermethylation and
patient survival has not been confirmed to date, and reports of an association between
methylation and survival in women treated with PARPi have been conflicting [16,19]. Patient-
derived xenograft models as well as 21 BRCAI-methylated HGSOC patient samples from

the ARIEL2 trial confirmed that homozygous BRCAI methylation predicts PARPI response,
whereas hemizygous BRCAI methylation does not, highlighting for the first time that BRCAI
methylation can be used to predict PARPi response pre-treatment, that methylation zygosity
was conceptually similar to mutation zygosity for BRCAI, and that BRCAI methylation loss can
occur after exposure to chemotherapy [20]. Further validation in a larger patient sample is
required to confirm these findings, particularly in an early treatment setting.
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UPFRONT SURGERY VERSUS NEOADJUVANT
CHEMOTHERAPY: BRAWN VERSUS BIOLOGY

Treatment of women with suspected EOC involves initial investigations and examinations
using imaging and CA-125. Women with early stage disease (20%-30%) may be successfully
treated with primary debulking surgery (PDS) followed by adjuvant chemotherapy. However,
for advanced stage tumors, which accounts for 70%-80% of cases, complete or optimal
cytoreduction (no visible or <1 cm residual disease; RO) may not be possible, and the usual
treatment approach is neoadjuvant chemotherapy (NACT) followed by interval debulking
surgery (IDS) and adjuvant chemotherapy.

The landmark study of PDS to treat stage II and III EOC over four decades ago demonstrated
that the survival benefit was inversely proportional to the size of residual disease up to 1.5
cm, with poor survival (12.7 months) associated with residual disease >1.5 cm irrespective

of the volume of the tumor [21]. Retrospective studies have widely reported that PDS to

the level of no macroscopic residual disease (RO) is necessary for optimal OS and PFS in
advanced EOC [22,23]. A meta-analysis of 18 studies and over 13,000 advanced EOC patients
showed that even a modest rate of 25% of patients undergoing complete resection had a
median survival of approximately 45 months [24]. These findings led to the acceptance of
treatment regimens that included PDS to RO levels, including radical debulking surgery of
extensive disease involving the liver, spleen, diaphragm, or epicardial nodes. The subsequent
rise in perioperative morbidity and mortality has limited treatment options for women

with significant comorbidities. Falconer and colleagues evaluated survival outcomes in a
population-based cohort study following a structured shift from conventional debulking
surgery to ultra-radical surgery, defined as surgery beyond the traditional anatomical
boundaries in order to achieve complete resection, and found no improvement in survival in
women with advanced EOC, despite higher rates of complete resection [25].

Given the limitations and challenges of complete resection, there has been considerable
focus on NACT as an alternative to PDS. A systematic review of two randomised controlled
trials (RCTs) [26,27] and 22 observational studies published between 1998 and 2016 reported
that NACT-IDS improved perioperative outcomes and optimal debulking rates, but there was
no improvement in OS compared to PDS [28]. Historically women who were elderly with
large tumor burdens were treated with NACT-IDS, which may partially explain this result.

A retrospective study of data from the National Cancer Database, consisting of up to 9,800
advanced EOC patients treated with NACT-IDS versus up to 27,000 patients who underwent
PDS suggested worse OS in the NACT-IDS group [29]. However, data from 2 RCTs of women
with biopsy-proven stage IIIC and IV invasive EOC comparing PDS and chemotherapy with
NACT-IDS and adjuvant chemotherapy showed that survival in the NACT-IDS group was
similar or better than the PDS group [30], suggesting cautious use of retrospective studies as
evidence in favour of upfront PDS.

The Society of Gynecologic Oncology and the American Society of Clinical Oncology
recommend that PDS ideally to the level of RO is the preferred treatment approach for women
with stage IIIC or IV invasive EOC [31]. PDS is not recommended by the European Society of
Gynaecological Oncology (ESGO) if there is diffuse deep infiltration of the root of the small
bowel mesentery, diffuse carcinomatosis of the small bowel such that resection would lead to
a short bowel syndrome (remaining bowel <1.5 m), or if there is diffuse involvement or deep
infiltration of other organs such as the stomach or duodenum, head or middle part of the
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pancreas. PDS is also not advised if there is spread to other sites e.g., coeliac trunk, hepatic
arteries, left gastric artery, or other visceral metastasis e.g., lung, liver, bone or brain [32].
A 2020 update of the ESGO quality indicators for stage III and IV EOC included an optimal
target rate of >65% RO with either PDS or NACT-IDS, >50% PDS, and that women who

can undergo PDS with a ‘reasonable complication rate’ benefit most from PDS [33]. These
guidelines have not been revised despite mounting evidence from RCTs that compared to
PDS, NACT-IDS was non-inferior for PFS or OS, and there was significantly less morbidity
and mortality.

The earliest non-inferiority trials of PDS versus NACT-IDS showed that tumor debulking

to RO was the most important indicator of OS, and rates were higher in the NACT-IDS
treatment arms [26,27,34,35]. The EORTC (NCT00003636) and CHORUS (NCT00075712)
trials highlighted higher rates of perioperative mortality associated with PDS compared to
NACT-IDS (2.5% vs. 0.7% [EORTC], and 6% vs. 0.5% [CHORUS]) [26,27]. The rates of RO

in both trials were also lower in the PDS arms compared to the NACT-IDS arms (18% vs. 45%
[EORTC], and 17% vs. 39% [CHORUS]). In the SCORPION (NCT01461850) and JCOG0602
(ACTRN12618000109202) trials, higher rates of RO were achieved in the PDS arms (46%

and 12% respectively), and PFS and OS for both trials were comparable and non-inferior

for NACT-IDS. However, the postoperative event rates were higher in the PDS arms of both
trials, and the perioperative death rate associated with PDS was unsustainably high (7/84,
8%) compared to NACT-IDS (none) in the SCORPION trial [34,35]. Coleridge and colleagues
confirmed the non-inferiority of NACT-IDS compared to PDS in a meta-analysis of these four
RCTs comparing NACT-IDS and PDS followed by chemotherapy, and found no significant
difference in PFS or OS according to treatment approach (p=0.400). This analysis highlighted
significantly higher risks of grade 3 adverse events including venous thromboembolism,
blood transfusions, and infections, as well as 30-day postoperative mortality in women
receiving PDS compared to NACT-IDS [36].

Current rates of NACT use prior to surgery have more than doubled among certified
gynecological oncology practices in Australia and New Zealand since 2007 (43% vs. 16%)
[37]. This increase is driven by the surgeon's definition of optimal debulking being RO,
medical comorbidities (87%), patient age (68%) and disease-related characteristics such

as involvement of the base of mesentery (94%), large volume of peritoneal disease (53%)

or parenchymal liver metastases (40%) [37]. NACT should be considered in women with
advanced disease to reduce the tumor bulk and increase the likelihood of complete resection
during IDS. NACT-IDS has also been shown to be more cost-effective than PDS given that the
latter generally involves more complex surgery [38].

The challenges and debate over NACT-IDS have continued, fuelled by differences in
interpretation of these studies that have led to variable surgical practices worldwide, and
calls for standardization of treatment approaches [39]. The Trial on Radical Upfront Surgery
in Advanced Ovarian Cancer (TRUST) is an international multi-center RCT that aims to
investigate the hypothesis that PDS is superior to NACT-IDS for OS in advanced EOC [40].
Stringent quality assurance criteria are required for participation, including a minimum of
50% complete resection rate in upfront surgery for stage IIIB-IVB patients, over 36 debulking
surgeries per year, and consent to a review of 24 surgeries and pathology reports from the
previous year. Additionally, surgeons must believe that resection to RO level is likely with
PDS. Completion of follow-up for the primary endpoint of OS is expected in 2024. The trial
also includes various other secondary endpoints such as PFS and quality of life measures, as
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well as exploratory endpoints such as timing of tissue collection and blood samples that will
facilitate translational research.

Various factors may influence the timing of surgery following NACT, as has recently been
seen during the COVID-19 pandemic, where restrictions imposed on healthcare facilities
led to delays in interval surgeries and extensions on NACT cycles. Recent studies of survival
outcomes and delayed debulking surgery following NACT concluded that delays between
NACT and IDS were not associated with worse OS after adjusting for known confounders.
However, debulking surgery was necessary in order to maintain improved survival with the
caveat that it was undertaken after at least three cycles of NACT [41,42].

As treatment regimens have evolved over the past two decades, there is evidence that the
S5-year OS has improved. An Australian population-based retrospective review of stage III and
IV EOC patients treated between 1982 and 2013 showed rising rates of utilisation of NACT-
IDS (up to 40%-50% of HGSOC) in the previous two decades, and that this was associated
with improvements in cytoreduction to RO levels (62%) and 5-year survival (45%) [43]. The
addition of hyperthermic intraperitoneal chemotherapy (HIPEC) was shown to improve
outcomes in stage III EOC patients receiving NACT-IDS, with no increase in side effects,
compared to surgery alone [44]. It is worth noting that although both patient groups in

this study achieved high rates of complete cytoreduction (69% and 67%), the median OS

was relatively low (45.7 and 33.9 months) compared to other less highly selected patient
populations. Two similar studies in Korean [45] and Chinese women [46] found preliminary
evidence of improved OS in women treated with HIPEC and NACT-IDS compared to IDS only.
Additional follow-up would be necessary to confirm the role for HIPEC in longer-term OS
and possibly PFS.

ASSESSMENT OF TUMOR RESPONSE: WHY? WHAT?
HOW? AND WHEN?

Battling chemoresistance to try to improve patient outcomes, and balancing issues of surgical
complications, including futile laparotomies, complications due to delayed chemotherapy,
hospital costs, and the personal impact on the patient, remains a dilemma. Given the
evidence from clinical trials for non-inferior survival in women treated with of NACT
compared to PDS, higher rates of optimal debulking, and lower rates of major postoperative
complications, NACT provides an opportunity for reduction of disease burden in women with
advanced EOC, as well as time for patient recovery.

Once NACT has commenced, there is significant heterogeneity in selection of who and
when women should undergo IDS. While the current convention is IDS after 3 cycles of
NACT, in the recent ICONS trial (NCT01654146) 80% of women had interval surgery after
1-3 cycles and 21% after 4—6 cycles [47]. This raises questions as to what criteria was used
to decide if or when patients should have surgery. In the absence of a direct marker, the only
objective criteria currently available for assessing patient fitness for interval surgery and
disease resectability are CA-125, computed tomography (CT) scans, or laparoscopy. However,
there are other subjective influences that enable decision-making, e.g., women with poor
prognosis, older more frail women with comorbidities, greater disease burden, patient
wishes, financial constraints, surgeon's opinion, and operative time. In the ICONS trial that
compared two dose-dense weekly regimens to standard 3-weekly chemotherapy, 14% of
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the 779 women randomised to NACT and delayed primary surgery had no surgery, and for
another 9% it was unknown whether surgery was performed [47].

The Gynaecological Cancer Intergroup (GCIG) criteria for assessing patient response to
chemotherapy are based on data from clinical trials using CA-125. Women considered to have
stable disease is based on CA-125 that is not progressing or showing evidence of a partial
response, target lesions that are shown to be stable in CT scans, and no new lesions [48]. There
is a paucity of evidence for using CA-125 and CT scans in NACT. A small trial o103 women
with stage IIIC and IV EOC evaluated whether changes in the absolute levels of CA-125 could
predict the rate of optimal debulking in women undergoing NACT-IDS. While 96% of women
were optimally debulked (<1 cm residual disease), the most significant predictive criteria was
lower than average CA-125 (<100 U/mL) preoperatively after three cycles of NACT. Additionally,
this study showed that the preoperative level of CA-125 had no bearing on platinum resistant
disease; only >3 cycles of NACT was predictive of platinum-resistance disease [49]. Kessous
and colleagues [50] evaluated CA-125 levels and survival in 105 women with advanced EOC
following NACT and found preliminary evidence to suggest that CA-125 was predictive of both
long-term survival and successful debulking surgery after three cycles of NACT.

Laparoscopy may allow greater precision in identifying women who are likely to have
successful IDS following NACT. Fagotti and colleagues [51] compared Response Evaluation
Criteria in Solid Tumors (RECIST) criteria with GCIG criteria in conjunction with
laparoscopy, and found that with the addition of laparoscopy to RECIST or GCIG criteria, the
rate of explorative laparotomy dropped from 30% to 10% and 13% respectively. Bregar and
colleagues [52] compared a scoring system using clinical and radiologic criteria with RECIST
criteria to evaluate changes in tumor burden after initiation of NACT and before IDS. The
surgical score was more predictive of successful optimal debulking compared to RECIST
alone, but neither the scoring system nor RECIST criteria correlated with PFS or OS [52].
Bohm and colleagues [53] developed a histopathologic chemotherapy response score (CRS),
which stratifies women into complete/near complete (CRS1), partial (CRS2), or no/minimal
(CRS3) response [53]. This system had a high level or reproducibility and was predictive

of residual disease in women with HGSOC undergoing NACT-IDS. Cohen and colleagues
showed in a recent meta-analysis of 809 women with stage IIIC/IV HGSOC that CA-125 levels
pre-IDS did not reliably predict survival or residual disease status following NACT. CRS3
scores were associated with PFS and OS, were predictive of BRCAI/2 mutation status and
platinum resistance, and was a reproducible biomarker that could be used to estimate the
probability of early or late relapse [54]. A recent pilot study of the cancer cell proliferation
marker Ki67 targeted in diffusion kurtosis magnetic resonance imaging has also shown
promise as marker of response to NACT, but requires further evaluation [55].

There are also questions around when to assess response to chemotherapy. A study of positron
emission tomography involving sequential F-18-fluorodeoxyglucose, a marker of metabolic
activity, showed evidence that patient survival after NACT could be predicted as early as

after the first cycle of NACT, and was more accurate than CA-125 changes or other clinical or
histopathologic criteria [56]. Torres and colleagues examined the correlation between OS and
molecular subtype and intraperitoneal disease dissemination patterns in women with HGSOC
undergoing PDS, and reported significantly shorter median OS in women with mesenchymal
versus non-mesenchymal subtypes (34.2 vs. 44.6 months). Mesenchymal subtypes are
associated with more frequent upper abdominal or military disease, which may account for the
lower rates of complete resection seen in this group compared to non-mesenchymal subtypes
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(11% vs. 27%) [57]. Analysis of a range of other known prognostic factors in multivariable
models reinforced the ‘gold standard’ of complete resection as an independent predictor of OS
in women with HGSOC irrespective of molecular subtype.

SYSTEMIC TREATMENT FOR OVARIAN CANCER

The current standard of care for women with advanced EOC in Australia is carboplatin (area
under the curve [AUC], 5-6) and paclitaxel (175 mg/m?) given every 3 weeks for a total of 6 cycles.
Women with stage III and all stage IV disease who are suboptimal debulked can be offered
bevacizumab (7.5 mg/kg) given every three weeks in combination with chemotherapy and as
maintenance therapy for up to a total of 18 doses. Women with germline or somatic BRCAI/2
mutations are prescribed maintenance therapy of olaparib (300 mg twice daily) for 2 years [58].

Other variations of carboplatin and paclitaxel for ovarian cancer include the dose-dense
protocol (carboplatin AUC 5-6 every 3 weeks, in combination with weekly paclitaxel 80 mg/
m?) offered in Japanese or Asian populations, and the elderly and frail population may receive
carboplatin (AUC 2) and paclitaxel (60 mg/m?) every week for 3 of a 4-week cycle [47,59]. The
dose-dense regimen has been evaluated in several trials (Table 1) [47,60-62]. The JGOG3016
trial showed that weekly paclitaxel and three-weekly carboplatin was superior to three-weekly
carboplatin and paclitaxel in a Japanese population of women with epithelial, fallopian tube
and primary peritoneal tumors [60]. Dose-dense therapy was associated with longer PFS
(28.2vs. 17.5 months), and more importantly, a clinically significant increase in the median
OS (100.5 vs. 62.2 months). However, this survival advantage appears to apply specifically to
the Japanese population, as similar trials performed elsewhere (ICON8, MITO7, GOG262),
did not show similar results (Table 1) [47,60-62]. The ICONS trial evaluated three regimens
including standard of care carboplatin and paclitaxel, dose-dense protocol (AUC 5/6 every

3 weeks; 80 mg/m? weekly) and weekly protocol (AUC 2 and 80 mg/m? weekly). Women
enrolled in ICON8 were predominantly Caucasian and the median survival were similar in

all three groups for both PES (17.7 vs. 20.8 vs. 21.0 months) and OS (47.4 vs. 54.1vs. 53.4
months) [47,61,62]. The recent EWOC-1 trial (NCT02001272) of elderly women with advanced
disease using a geriatric vulnerability score, and showed that the combination of carboplatin
and paclitaxel chemotherapy was significantly better in than the current standard of three-
weekly single-agent carboplatin [59]. The median PFS for single agent carboplatin was 4.8
months, as compared to 12.5 months for standard carboplatin and paclitaxel (AUC 5/6; 175

Table 1. Changing dose intensity - dose dense therapy

Variables JGOG3016 GO0G262 ICON8 MITO-7
Reference [60] [61] [47] [62]
ClinicalTrials.gov ID NCT00226915 NCTO1167712 NCT01654146 NCT00660842
No. of patients 637 692 1,566 822
Tumor stage 1-1v 111-1V suboptimal IC-IV IC-IV

- Paclitaxel 175 mg/m? +
Carboplatin AUC 6, 3-weekly +

Treatment arm - Paclitaxel 180 mg/m? +

Carboplatin AUC 6, 3-weekly
- Paclitaxel 80 mg/m? (D1, D8 bevacizumab
& D15) + Carboplatin AUC 6, - Paclitaxel 80 mg/m? (D1, D8
3-weekly & D15) + Carboplatin AUC 6,
3-weekly + bevacizumab

Median PFS (mo) 28.2 vs. 17.5 (p=0.039) 14.0 vs. 14.7 (p=ns)
Median OS (mo) 100.5 vs. 62.2 (p=0.039) 39.0 vs. 40.2 (p=ns)

- Paclitaxel 175 mg/m? +

Carboplatin AUC 5, 3-weekly

- Paclitaxel 80 mg/m? (D1, D8

& D15) + Carboplatin AUC 5,
3-weekly

- Paclitaxel 80 mg/m? +

Carboplatin AUC 2, weekly
24.4 vs. 27.3 vs. 26.2 (p=ns)
46.5 vs. 48.1vs. 54.0 (p=ns)

- Paclitaxel 175 mg/m? +

Carboplatin AUC 6, 3-weekly

- Paclitaxel 60 mg/m? +

Carboplatin AUC 2, weekly

17.3 vs. 18.3 (p=ns)
92-yr OS: 78.9% vs. 77.3% (p=ns)

ns, not significant; OS, overall survival; PFS, progression-free survival.
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mg/m?; both every 3 weeks) and 8.3 months for weekly carboplatin and paclitaxel (AUC 2 and
60 mg/m? both every week for 3 weeks out of a 4-week cycle) [59], highlighting the need to
revisit treatment approaches in elderly women.

Adding other cytotoxic agents to carboplatin and paclitaxel did not provide additional benefit
in PFS or OS, as evidenced by GOG182/ICONS5 trial (NCT00011986). This trial evaluated

S treatment regimens that incorporated gemcitabine, methoxypolyethylene glycosylated
liposomal doxorubicin or topotecan compared to carboplatin and paclitaxel after debulking
surgery [63]. Across the five treatment regimens, the median PFS and OS was 16 and 44
months respectively, and there were no improvements associated with any experimental
regimen [63]. These estimates have remained consistent across almost all subsequent trials
and analyses to date.

Changing the route of administration from intravenous to intraperitoneal have also

been evaluated. The GOG104, GOG114, and GOG172 trials evaluated intravenous versus
intraperitoneal administration for cisplatin-based chemotherapy, and found significant
improvement in PFS associated with intraperitoneal administration [64-66]. The GOG172
in particular led to an alert by the National Cancer Institute and implementation and uptake
of intraperitoneal therapy as part of the standard of care [67]. This was challenged by the
GOG252 study, which convincingly showed no difference in PFS or OS associated with

the route of chemotherapy administration [68] and questions whether there is a role of
intraperitoneal chemotherapy.

Bevacizumab, a monoclonal antibody against vascular endothelial growth factor that is
upregulated in EOC [69], has shown considerable success for frontline and maintenance
therapy. The GOG218 and ICONT7 trials, which added 15 and 7.5 mg/kg respectively to
carboplatin and paclitaxel chemotherapy, showed modest improvements in PES associated
with the addition of bevacizumab [58,70]. However, in women at high risk of progression, as
defined by stage III/IV disease with suboptimal debulking surgery, an improvement in PFS (16
vs. 10.5 months) and OS (39.7 vs. 30.2 months) was observed [71], leading to the approval of
bevacizumab for stage IV and suboptimally debulked stage III disease in Australia.

There have been 3 trials in the maintenance setting in HGSOC that have been reported very
recently, with only subtle differences between them with regard to patient population, type
of PARPi drug used, and the timing of treatment that have consistently shown a significant
improvement in PFS in women with BRCAI/2 mutations or HR deficiency (Table 2) [72-74].
Analyses of over 47,000 patient records from the National Cancer Data Base highlight clinically
significant disparities in the quality of treatment and OS and the need for consistency

with treatment guidelines across all patient populations [75]. Beyond new drugs and trials
for ovarian cancer, there are many issues that can be optimised to ensure the best patient
outcomes, including surgical staging, attention to tumor biopsy collection to ensure correct
pathological diagnosis and BRCAI/2 testing (Data S1), stratifying women according to risk
level, and access to clinical trials (Table 3).

TREATMENT OF RECURRENCE

Treatment of recurrent EOC remains a challenge primarily due to drug resistance, and
patient outcome varies according to postoperative disease volume, response to platinum-
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Table 2. Maintenance trials in HGSOC

Variables PRIMA PAOLA VELIA
ClinicalTrials.gov ID NCT02655016 NCT02477644 NCT02470585
Reference [72] [73] [74]

Patient population

HRD scoring

First-line
chemotherapy

Randomisation

Duration

Primary endpoint

- Stages I1I/IV HGSOC/endometrioid at high
risk of recurrence

- Stage IIl - residual disease

- AlLNACT/IV eligible irrespective of residual
disease

- Must have CR/PR

Myriad myCHOICE HRD HR score >42 or

BRCA1/2 mutation

>6 and <9 cycles of platinum-based

chemotherapy; no Bevacizumab (not yet

approved)

2:1 Niraparib or placebo within 12 weeks of

completion of last dose of chemotherapy

Niraparib 3 years

PFS by BICR; HRD>ITT

- Stage IlIB-C, IV HGSOC

- All patients regardless of residual disease/
NACT

- Must have had at least 3 cycles of
Bevacizumab pre-randomization

- AlLNED or CR/PR

Myriad myCHOICE HRD HR score >42 or

BRCA1/2 mutation

Platinum-taxane chemotherapy plus
bevacizumab

2:1 Olaparib or placebo >3 and <9 weeks after
last dose of chemotherapy; Bevacizumab as
maintenance

Bevacizumab 15 mg/kg for a total of 15
months; Olaparib 2 years
Investigator-assessed PFS in ITT population

- Stage I1I/IV HGSOC

- All patients regardless of residual disease/
NACT Upfront randomisation

Myriad myCHOICE HRD HR score >33 or
BRCAT/2 mutation

6 cycles of carboplatin and paclitaxel; NACT
permitted

1:1:1 to control (chemotherapy + placebo);
veliparib-combination-only; veliparib-
throughout; + maintenance in experimental
arms

Veliparib (150 mg orally) throughout
chemotherapy and maintenance 2 years
Investigator-assessed PFS veliparib throughout
vs. control-BRCA>HRD>ITT

BICR, blinded independent central review; CR, complete response; HGSOC, high grade serous ovarian cancer; HRD, homologous recombinant deficiency;
ITT, intention to treat; Myriad myCHOICE, a laboratory test that detects HRD status; NACT, neoadjuvant chemotherapy; NED, no evidence of disease; PFS,
progression-free survival; PR, partial response.

https://ejgo.org

Table 3. Improving outcomes in ovarian cancer: what can we control?

Optimizing patient outcomes

- Surgical staging and debulking

- Ensuring correct pathological diagnosis
- Ensuring sufficient tumor tissue at biopsy and timely BRCAT/2 testing (Data S1)
- Optimizing chemotherapy for dose and delivery

- Identify specific patients subsets for high/low surgical risk

- Patient access to clinical trials

- Optimal supportive care during and after chemotherapy

- Prophylactic risk-reducing bilateral salpingo-oophorectomy
- Selective about NACT

- Optimal management in recurrent settings

+ Maintenance therapy with PARPi

- Bevacizumab in stage IV and suboptimally debulked stage Il

NACT, neoadjuvant chemotherapy; PARPI, poly (ADP-ribose) polymerase inhibitor.

based chemotherapy, and genetic factors. Table 4 summarizes the results of the randomised
clinical trials focusing on recurrent ovarian cancer. The GOG0213 trial (NCT00565851) of
the addition of bevacizumab to platinum-based chemotherapy after secondary surgical
cytoreduction followed by maintenance therapy until progression, showed a marginally
significant improvement in the median OS of women in this group compared to standard
chemotherapy group (42.2 vs. 37.3 months) [76]. Secondary surgical cytoreduction may be

performed safely in women with platinum-sensitive recurrent ovarian cancer, but there was
no additional benefit to OS. It was also evident that subsequent chemotherapy was important
for OS, but surgery was not required for all women with recurrent ovarian cancer [77].

The AURELIA trial (NCT00976911) demonstrated significant benefit with the addition of
bevacizumab to single-agent chemotherapy for platinum-resistant disease [78]. Exploratory
analysis of outcomes for primary platinum resistance (PPR) versus secondary platinum

resistance (SPR) showed that PFS and OS benefit were more pronounced in women with
SPR than PPR, and the addition of bevacizumab improved median OS from 15.6 months to
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Table 4. Recurren

ce trials

Variables GOG-0213 AURELIA SOLO/ENGOT-0OV21 (ICON8) ENGOT-OV16/NOVA NSGO-AVANOVA2/ENGOT-
ov24

Reference [76] [79] [80] [81] [82]

ClinicalTrials. NCT00565851 NCTO0976911 NCTO01874353 NCTO01847274 NCT02354131

gov ID

Patient 674 women with a 361 women classified as 294 women with >2 553 women with/ 97 women; ECOG 0-2,

population complete response to >3 PPR (73%) or SPR (27%) previous lines of platinum- without germline BRCA previous platinum-based

Tumor stage

Randomisation

Median PFS (mo)

Median OS (mo)

cycles primary platinum
CT; disease-free for at
least 6 months from last
CT treatment

All recurrent EOC

- Standard CT (6 cycles
3-weekly paclitaxel 175
mg/m? + carboplatin
AUC 5) + BEV, then BEV
as maintenance every 3
weeks until progression
or toxicity

- Standard CT + BEV + prior
secondary cytoreductive
surgery

13.8 (13.0-14.7) in the

CT + BEV group vs. 10.4

(9.7-11.0) in the CT only

group; p<0.0001

42.2 (95% CI=37.7-46.2) in
the CT + BEV group vs. 37.3
(95% CI=32.6-39.7) in CT
group; p=0.060

All platinum resistant

Single-agent CT weekly
(paclitaxel or pegylated
liposomal doxorubicin or
Topotecan) for 4 weeks,
then CT + BEV every 2
weeks

PPR: 5.6 (CT + BEV) vs. 2.8

(CT alone) p<0.001; SPR:

10.2 (CT + BEV) vs. 3.7 (CT

alone) p<0.001

PPR: 12.4 (CT alone) vs.
13.7 (CT + BEV) p=0.600;

SPR: 15.6 (CT) vs. 22.2 (CT

+ BEV) p=0.060

based CT; in CR or PR to
most recent CT regimen;
platinum-sensitive
disease; disease-free for
at least 6 months from
last platinum-based dose;
predicted or suspected
deleterious BRCA1/2
mutation

Relapsed histologically-
confirmed high-grade EOC

2:1 Olaparib maintenance
therapy or placebo

19.4 vs. 5.5; p<0.0001
(BICR review 30.2 vs. 5.5;
p<0.0001)

Immature OS data (24%
maturity) showed no
detriment to olaparib
(medians not reached)

(gBRCA) mutation; at
least 2 platinum-based

CT regimens; platinum-
sensitive disease; CR or PR
>6 months after last round
of CT

Predominantly high-grade
serous features; platinum-
sensitivity

2:1 niraparib vs. placebo
(138:65 niraparib:placebo
in gBRCA cohort, and
234:116 niraparib:placebo
in non-gBRCA cohort

21.0 vs. 5.5 (2BRCA
cohort); 12.9 vs. 3.8 (non-
gBRCA HRD cohort); 9.3
vs. 3.9 (overall non-gBRCA
cohort); p<0.001 across all
three comparisons
(median not reached)
16.1% deaths in niraparib
vs. 19.3% deaths in
placebo

first-line CT but <1 prior
non-platinum-containing
regimen for recurrent
disease. Previous BEV or
PARPis allowed

High-grade serous or
endometrioid platinum-
sensitive recurrent ovarian
cancer

1:1 stratified by HRD status
to daily niraparib + BEV
every 3 weeks until disease
progression

11.9 vs. 5.5 in niraparib +
BEV vs. niraparib alone

No treatment-related
deaths during median
follow-up of 16.9 months

BEV, bevacizumab; BICR, blinded independent central review; CI, confidence interval; CR, complete response; CT, chemotherapy; ECOG, Eastern Coorporative
Oncology Group; gBRCA, germline BRCAT/2 mutations; HRD, homologous recombination deficiency; OS, overall survival; PARPi, poly (ADP-ribose) polymerase
inhibitor; PD, progressive disease; PFS, progression-free survival; PPR, primary platinum resistant defined as disease progression <6 months after completion
of first-line platinum therapy; PR, partial response; SPR, secondary platinum resistant defined as progression >6 months after first-line platinum therapy but <6

months after seco

https://ejgo.org

nd-line platinum therapy.

22.2 months, though not statistically significant (p=0.060) [79], demonstrating the utility of
stratifying women on the basis of PPR or SPR (Table 4).

The SOLO2/ENGOT-Ov21 phase III trial (NCT01874353) investigated olaparib as maintenance
therapy in women with platinum-sensitive EOC and a BRCA1/2 mutation, and at least 2

previous lines of platinum-based chemotherapy. Olaparib was associated with significantly
longer median PFS (19.1 vs. 5.5 months) [80]. A recent update of this trial reported
improved median OS associated with olaparib compared to placebo (51.7 vs. 38.8 months)
although 10% of women in the olaparib arm and 38% of women in the placebo arm received
subsequent treatment with PARPi therapy [83]. These findings have led to approval of
olaparib as maintenance treatment in women with platinum-sensitive relapsed EOC and
BRCAI/2 mutations both internationally and in Australia. The ENGOT-OV16/NOVA trial
(NCT01847274) of niraparib, a highly selective inhibitor of PARP1/2, showed a similarly PFS
benefit in women with platinum-sensitive ovarian cancer regardless of BRCA1/2 mutation
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or HR deficiency status, although there was significant toxicity in the maintenance setting
including grade 3 or 4 adverse events [81]. Additional details of these and other trials of
recurrent ovarian cancer are summarized in Table 4.

OVARIAN CANCER FOLLOW-UP

Ovarian cancer follow-up focuses on identifying and managing late side effects of treatment,
detecting symptoms of recurrence, and managing psychosocial symptoms. The National
Comprehensive Cancer Network (NCCN) guidelines for ovarian cancer recommend patient
visits every 2—4 months for 2 years, then 3—6 months for 3 years, then annually after five years.
Follow-up visits should include physical exam, imaging as required, evaluation of CA-125 or
other tumor markers, genetic risk evaluation if required, and long-term wellness care [84].
Studies evaluating patient follow-up are limited and summarized in Table 5.

A phase 2 randomised controlled trial (ACTRN12620000332921) is currently recruiting
(CIs Cohen, Friedlander, Obermair) and aims to enrol 150 women across 12 sites in 4

states in Australia. The study aims to demonstrate feasibility and acceptability of nurse-

led telehealth compared to standard of care, and patient-reported assessment using the
MOST and serum CA-125 after completion of first-line therapy with no delay in detecting of
recurrence. The primary endpoint of the study is patient emotional wellbeing. Additional
endpoints include cost effectiveness, the proportion of women referred for symptom
management, and time to recurrence.

CONCLUSIONS AND FUTURE DIRECTIONS

HR testing in HGSOC patients is critical to treatment approaches. The EMSO Translational
Research and Precision Medicine Working Group recently launched a collaborative project to
define best practice for HR testing in HGSOC patients, and to provide recommendations on
the clinical utility of HR tests and clinical management of HGSOC [92].

The role of PARPis is well established in the treatment of recurrent ovarian cancer with effects
seen in BRCA1/2 and HR deficiency positive women with significant effects on OS. More work
is needed to understand how these drugs in combination with other targeted drugs such as
bevacizumab and immunotherapy may improve outcome. PARPis in the first line for women
with BRCA1/2 mutated ovarian cancer is associated with an unprecedented improvement in
median survival, suggesting curative potential for the first time for women with advanced
ovarian cancer. Efforts should be made to identify all such women and ensure their access to
PARPi first-line maintenance therapy.

Aiming for RO remains the best treatment approach for patient survival while we await the
result of the TRUST trial. The use of NACT-IDS does not appear to have worsened OS over
time, and there is limited evidence that delayed IDS is associated with worse OS after three
cycles of NACT. The judicious use of surgery timing, consideration of patient characteristics,
combined with patient-tailored chemotherapy provides the best opportunity to overcome
EOC biology. Further criteria are needed to stratify response patterns that may inform
surgeons' decisions to ensure the best treatment outcomes that optimises patient survival
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Table 5. Ovarian cancer follow-up studies

Study Design/aims Results Conclusion/recommendations
The hidden burden of anxiety - Analysis of 893 EOC patients enrolled - More than 40% of patients experience  The hidden burden of anxiety and
and depression in ovarian in the Qvarian cancer Prognosis clinical levels of anxiety or depressing  depression in this population is much
cancer [85] And Lifestyle (OPAL) study between during treatment or the first 3 years of ~ greater than previously reported, but
2012-2015 [86] follow-up is amenable to effective intervention if
- Patients completed >1 follow-up . For 42% of those affected, this was their "ecognised.
questionnaires designed to evaluate first experience of distress and >50%
lifestyle choices and the burden of did not receive appropriate medication

anxiety and depression in women newly  or psychological support
diagnosed with EOC

Survival of Australian women  Analysis of 1192 women diagnosed with Among known factors associated with Possible explanations for geographic
with invasive epithelial invasive EOC to evaluate survival patterns poorer survival, relative socioeconomic  differences in EOC survival include
ovarian cancer: a population- across state-based cancer registries in disadvantage (HR=1.2; 95% CI=1.1-1.4) diagnostic delay and poorer access to
based study [87] Australia and regional-remote residence (HR=1.2;  recommended treatments.

95% CI=1.0-1.4) were also associated
with poorer survival.

Early versus delayed RCT of 1,442 patients to evaluate the No evidence of survival benefit with early ~Study limitations

treatment of relapsed utility of early second-line chemotherapy treatment of relapse, greater likelihood
ovarian cancer (MRC OV0O5/  in asymptomatic women based on rising  of third-line treatment, and early

- Study population and tumor histotypes
were heterogeneous

EORTC 55955): a randomised  CA-125 versus delayed treatment based deterioration in health-related QoL in the

- No standardization of the adequacy of

trial [88] on symptomatic relapse early treatment group ’ 8
primary surgery or the extent of residual
disease or recurrence management

- 40% of patients in both arms
received single-agent platinum-based
chemotherapy

Evaluation of follow-up Systematic review to compare the One RCT (MRC OVO5/EORTC 55955, This systematic review highlighted the

strategies for patients with potential benefits of different strategies  see row above) met inclusion criteria limited evidence and the need for RCTs

epithelial ovarian cancer of follow-up in patients with EOC which included 529 women with looking at different follow-up modalities
following completion of following completion of primary data on immediate treatment of EOC that address both survival and the cost
primary treatment (Review)  treatment relapse following rise of serum CA-125 effectiveness, QoL and psychological

[89] levels versus delaying treatment until outcomes.

symptoms developed

The Measure of Qvarian A validated questionnaire designed to - 61% of patients had recurred with The MOST study validly quantifies PROs;

Symptoms and Ireatment measure and quantify patient-reported a median time to recurrence of 11.7 these findings calls into question whether

(MOST) study [90] adverse effects and symptom burden months physical examination is a necessary

or benefit in refractory ovarian cancer; . The MOST abdominal symptom score component of routine follow-up. Further

participants were a subset of 742 women

increased 2-3 months before recurrence "€Search is necessary to test-retest

enrolled in the OPAL study; questionnaire -« diagnosed by CA-125 or clinical reliability.

completed 6 months from diagnosis,

criteria

coinciding with the completion of

chemotherapy, and every 3 months up to
a maximum of 3.5 years

- Only 2/452 women who recurred were
diagnosed on the basis of physical
examination alone

Nurse led telephone follow - A pilot study in Scotland of nurse led - 42% of women discussed feelings of Nurse led telephone follow-up offers an
up in ovarian cancer: a telephone follow up in ovarian cancer anxiety or depression acceptable opportunity for psychosocial

psychosocial perspective [91]  from a psychosocial perspective

. 33% discussed fear of disease support for women with ovarian cancer.

- 52 women received telephone follow up  recurrence

over a 10-month period

- A majority of women (73%) over a

- One aspect of this intervention was 10-month period preferred nurse-led
the opportunity for women to discuss telephone follow-up compared to
psychosocial concerns with the clinical ~ clinic-based follow-up for psychosocial
nurse specialist support

Cl, confidence interval; EOC, epithelial ovarian cancer; HR, hazard ratio; QoL, quality of life; RCT, randomised controlled trial; PROs, patient-reported outcomes,
defined as any report of the status of a patient's health condition that comes directly from the patient, without any interpretation of the patient's response by a

clinician or anyone else.
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and quality of life. Timely assessment of response using a multi-modality approach will allow
surgical teams to triage who will benefit from surgery.

Recent trials have demonstrated ongoing exploration of targeted therapy in women with
recurrent ovarian cancer. The role of bevacizumab is very clear in primary treatment for
ovarian cancer, and there is support for its use in selected patients with recurrent and
platinum-resistant disease.
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Immunotherapy treatment for recurrent ovarian cancer remains disappointing at this
stage, and more work is needed to determine if combinations in selected groups will yield
substantial improvements in survival and quality of life.

There is a critical need for well-designed prospective studies and randomised controlled
trials evaluating different follow-up modalities that address not only survival, but also cost
effectiveness, quality of life and psychological effects of ovarian cancer treatment.

ACKNOWLEDGEMENTS

The Ovarian Cancer Webinar Series — Systems of Care was supported by an educational
sponsorship from AstraZeneca. The session chairs and the presenters received an
honorarium. The authors acknowledge Dr Sharon Johnatty of SugarApple Communications
for providing medical writing support, which was funded by The Australia New Zealand
Gynaecological Oncology Group (ANZGOG) in accordance with Good Publication Practice
(GPP3) guidelines (https://www.ismpp.org/gpp3).

SUPPLEMENTARY MATERIAL

Data S1
BRCAI and BRCAZ tissue testing: a laboratory perspective

Click here to view

REFERENCES

1. SungH, FerlayJ, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer statistics 2020:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J
Clin 2021;71:209-49.

PUBMED | CROSSREF

2. DPilleron S, Soto-Perez-de-Celis E, Vignat J, Ferlay J, Soerjomataram I, Bray F, et al. Estimated global cancer
incidence in the oldest adults in 2018 and projections to 2050. Int ] Cancer 2021;148:601-8.
PUBMED | CROSSREF

3. Torre LA, Trabert B, DeSantis CE, Miller KD, Samimi G, Runowicz CD, et al. Ovarian cancer statistics,
2018. CA Cancer J Clin 2018;68:284-96.

PUBMED | CROSSREF

4. DeSantis CE, Lin CC, Mariotto AB, Siegel RL, Stein KD, Kramer JL, et al. Cancer treatment and
survivorship statistics, 2014. CA Cancer J Clin 2014;64:252-71.
PUBMED | CROSSREF

5. BastRCJr, Matulonis UA, Sood AK, Ahmed AA, Amobi AE, Balkwill FR, et al. Critical questions in
ovarian cancer research and treatment: report of an American Association for Cancer Research Special
Conference. Cancer 2019;125:1963-72.

PUBMED | CROSSREF

6. LagaT, Vergote I, Van Nieuwenhuysen E. Immunotherapy in rare ovarian cancer. Curr Opin Oncol
2021;33:447-56.
PUBMED | CROSSREF

7. MikiY, Swensen J, Shattuck-Eidens D, Futreal PA, Harshman K, Tavtigian S, et al. A strong candidate for
the breast and ovarian cancer susceptibility gene BRCAI. Science 1994;266:66-71.
PUBMED | CROSSREF

https://doi.org/10.3802/jg0.2021.32.€95 14/20


https://www.ismpp.org/gpp3
https://ejgo.org/DownloadSupplMaterial.php?id=10.3802/jgo.2021.32.e95&fn=jgo-32-e95-s001.doc
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/32706917
https://doi.org/10.1002/ijc.33232
http://www.ncbi.nlm.nih.gov/pubmed/29809280
https://doi.org/10.3322/caac.21456
http://www.ncbi.nlm.nih.gov/pubmed/24890451
https://doi.org/10.3322/caac.21235
http://www.ncbi.nlm.nih.gov/pubmed/30835824
https://doi.org/10.1002/cncr.32004
http://www.ncbi.nlm.nih.gov/pubmed/34230441
https://doi.org/10.1097/CCO.0000000000000759
http://www.ncbi.nlm.nih.gov/pubmed/7545954
https://doi.org/10.1126/science.7545954

Management of ovarian cancer

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

https://ejgo.org

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Wooster R, Bignell G, Lancaster J, Swift S, Seal S, Mangion J, et al. Identification of the breast cancer
susceptibility gene BRCA2. Nature 1995;378:789-92.

PUBMED | CROSSREF

Cancer Genome Atlas Research Network. Integrated genomic analyses of ovarian carcinoma. Nature
2011;474:609-15.

PUBMED | CROSSREF

Bowtell DD, Bohm S, Ahmed AA, Aspuria PJ, Bast RC Jr, Beral V, et al. Rethinking ovarian cancer II:
reducing mortality from high-grade serous ovarian cancer. Nat Rev Cancer 2015;15:668-79.

PUBMED | CROSSREF

Farmer H, McCabe N, Lord CJ, Tutt AN, Johnson DA, Richardson TB, et al. Targeting the DNA repair
defect in BRCA mutant cells as a therapeutic strategy. Nature 2005;434:917-21.

PUBMED | CROSSREF

Audeh MW, Carmichael ], Penson RT, Friedlander M, Powell B, Bell-McGuinn KM, et al. Oral poly(ADP-
ribose) polymerase inhibitor olaparib in patients with BRCAI or BRCA2 mutations and recurrent ovarian
cancer: a proof-of-concept trial. Lancet 2010;376:245-51.

PUBMED | CROSSREF

Ledermann J, Harter P, Gourley C, Friedlander M, Vergote I, Rustin G, et al. Olaparib maintenance
therapy in platinum-sensitive relapsed ovarian cancer. N Engl ] Med 2012;366:1382-92.

PUBMED | CROSSREF

Ledermann J, Harter P, Gourley C, Friedlander M, Vergote I, Rustin G, 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.
PUBMED | CROSSREF

Moore K, Colombo N, Scambia G, Kim BG, Oaknin A, Friedlander M, et al. Maintenance olaparib in
patients with newly diagnosed advanced ovarian cancer. N Engl ] Med 2018;379:2495-505.

PUBMED | CROSSREF

Swisher EM, Lin KK, Oza AM, Scott CL, Giordano H, Sun J, 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.

PUBMED | CROSSREF

Wang ZC, Birkbak NJ, Culhane AC, Drapkin R, Fatima A, Tian R, et al. Profiles of genomic instability in
high-grade serous ovarian cancer predict treatment outcome. Clin Cancer Res 2012;18:5806-15.

PUBMED | CROSSREF

Kondrashova O, Nguyen M, Shield-Artin K, Tinker AV, Teng NNH, Harrell MI, et al. Secondary somatic
mutations restoring RAD5IC and RADSID associated with acquired resistance to the PARP inhibitor
rucaparib in high-grade ovarian carcinoma. Cancer Discov 2017;7:984-98.

PUBMED | CROSSREF

Lheureux S, Lai Z, Dougherty BA, Runswick S, Hodgson DR, Timms KM, et al. Long-term responders on
olaparib maintenance in high-grade serous ovarian cancer: clinical and molecular characterization. Clin
Cancer Res 2017;23:4086-94.

PUBMED | CROSSREF

Kondrashova O, Topp M, Nesic K, Lieschke E, Ho GY, Harrell MI, et al. Methylation of all BRCAI copies
predicts response to the PARP inhibitor rucaparib in ovarian carcinoma. Nat Commun 2018;9:3970.
PUBMED | CROSSREF

Griffiths CT. Surgical resection of tumor bulk in the primary treatment of ovarian carcinoma. Natl Cancer
Inst Monogr 1975;42:101-4.

PUBMED

Aletti GD, Dowdy SC, Gostout BS, Jones MB, Stanhope CR, Wilson TO, et al. Aggressive surgical effort
and improved survival in advanced-stage ovarian cancer. Obstet Gynecol 2006;107:77-85.

PUBMED | CROSSREF

du Bois A, Reuss A, Pujade-Lauraine E, Harter P, Ray-Coquard I, Pfisterer J. 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 1'Ovaire (GINECO). Cancer 2009;115:1234-44.

PUBMED | CROSSREF

Chang SJ, Hodeib M, Chang]J, Bristow RE. Survival impact of complete cytoreduction to no gross residual
disease for advanced-stage ovarian cancer: a meta-analysis. Gynecol Oncol 2013;130:493-8.

PUBMED | CROSSREF

https://doi.org/10.3802/jg0.2021.32.€95 15/20


http://www.ncbi.nlm.nih.gov/pubmed/8524414
https://doi.org/10.1038/378789a0
http://www.ncbi.nlm.nih.gov/pubmed/21720365
https://doi.org/10.1038/nature10166
http://www.ncbi.nlm.nih.gov/pubmed/26493647
https://doi.org/10.1038/nrc4019
http://www.ncbi.nlm.nih.gov/pubmed/15829967
https://doi.org/10.1038/nature03445
http://www.ncbi.nlm.nih.gov/pubmed/20609468
https://doi.org/10.1016/S0140-6736(10)60893-8
http://www.ncbi.nlm.nih.gov/pubmed/22452356
https://doi.org/10.1056/NEJMoa1105535
http://www.ncbi.nlm.nih.gov/pubmed/24882434
https://doi.org/10.1016/S1470-2045(14)70228-1
http://www.ncbi.nlm.nih.gov/pubmed/30345884
https://doi.org/10.1056/NEJMoa1810858
http://www.ncbi.nlm.nih.gov/pubmed/27908594
https://doi.org/10.1016/S1470-2045(16)30559-9
http://www.ncbi.nlm.nih.gov/pubmed/22912389
https://doi.org/10.1158/1078-0432.CCR-12-0857
http://www.ncbi.nlm.nih.gov/pubmed/28588062
https://doi.org/10.1158/2159-8290.CD-17-0419
http://www.ncbi.nlm.nih.gov/pubmed/28223274
https://doi.org/10.1158/1078-0432.CCR-16-2615
http://www.ncbi.nlm.nih.gov/pubmed/30266954
https://doi.org/10.1038/s41467-018-05564-z
http://www.ncbi.nlm.nih.gov/pubmed/1234624
http://www.ncbi.nlm.nih.gov/pubmed/16394043
https://doi.org/10.1097/01.AOG.0000192407.04428.bb
http://www.ncbi.nlm.nih.gov/pubmed/19189349
https://doi.org/10.1002/cncr.24149
http://www.ncbi.nlm.nih.gov/pubmed/23747291
https://doi.org/10.1016/j.ygyno.2013.05.040

Management of ovarian cancer

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

https://ejgo.org

25. Falconer H, Joneborg U, Krawiec K, Palsdottir K, Bottai M, Salehi S. Ultra-radical upfront surgery
does not improve survival in women with advanced epithelial ovarian cancer; a natural experiment in a
complete population. Gynecol Oncol 2020;159:58-65.
PUBMED | CROSSREF

26. Kehoe S, HookJ, Nankivell M, Jayson GC, Kitchener H, Lopes T, et al. Primary chemotherapy versus
primary surgery for newly diagnosed advanced ovarian cancer (CHORUS): an open-label, randomised,
controlled, non-inferiority trial. Lancet 2015;386:249-57.
PUBMED | CROSSREF

27. Vergote I, Tropé CG, Amant F, Kristensen GB, Ehlen T, Johnson N, et al. Neoadjuvant chemotherapy or
primary surgery in stage IIIC or IV ovarian cancer. N Engl ] Med 2010;363:943-53.
PUBMED | CROSSREF

28. Qin M, JinY, Ma L, Zhang YY, Pan LY. The role of neoadjuvant chemotherapy followed by interval
debulking surgery in advanced ovarian cancer: a systematic review and meta-analysis of randomized
controlled trials and observational studies. Oncotarget 2017;9:8614-28.
PUBMED | CROSSREF

29. Lyons YA, Reyes HD, McDonald ME, Newtson A, Devor E, Bender DD, et al. Interval debulking surgery
is not worth the wait: a National Cancer Database study comparing primary cytoreductive surgery versus
neoadjuvant chemotherapy. Int ] Gynecol Cancer 2020;30:845-52.
PUBMED | CROSSREF

30. Vergote I, Coens C, Nankivell M, Kristensen GB, Parmar MKB, Ehlen T, et al. Neoadjuvant chemotherapy
versus debulking surgery in advanced tubo-ovarian cancers: pooled analysis of individual patient data
from the EORTC 55971 and CHORUS trials. Lancet Oncol 2018;19:1680-7.
PUBMED | CROSSREF

31. Wright AA, Bohlke K, Armstrong DK, Bookman MA, Cliby WA, Coleman RL, et al. Neoadjuvant
chemotherapy for newly diagnosed, advanced ovarian cancer: Society of Gynecologic Oncology and
American Society of Clinical Oncology clinical practice guideline. Gynecol Oncol 2016;143:3-15.
PUBMED | CROSSREF

32. Colombo N, Sessa C, du Bois A, Ledermann J, McCluggage WG, McNeish I, et al. ESMO-ESGO consensus
conference recommendations on ovarian cancer: pathology and molecular biology, early and advanced
stages, borderline tumours and recurrent disease. Ann Oncol 2019;30:672-705.
PUBMED | CROSSREF

33. Fotopoulou C, Concin N, Planchamp F, Morice P, Vergote I, du Bois A, et al. Quality indicators for
advanced ovarian cancer surgery from the European Society of Gynaecological Oncology (ESGO): 2020
update. Int ] Gynecol Cancer 2020;30:436-40.
PUBMED | CROSSREF

34. Fagotti A, Ferrandina MG, Vizzielli G, Pasciuto T, Fanfani F, Gallotta V, et al. Randomized trial of primary
debulking surgery versus neoadjuvant chemotherapy for advanced epithelial ovarian cancer (SCORPION-
NCTO01461850). Int ] Gynecol Cancer 2020;30:1657-64.
PUBMED | CROSSREF

35. OndaT, Satoh T, Ogawa G, Saito T, Kasamatsu T, Nakanishi T, et al. Comparison of survival between
primary debulking surgery and neoadjuvant chemotherapy for stage III/IV ovarian, tubal and peritoneal
cancers in phase Il randomised trial. Eur ] Cancer 2020;130:114-25.
PUBMED | CROSSREF

36. Coleridge SL, Bryant A, Lyons TJ, Goodall RJ, Kehoe S, Morrison J. Chemotherapy versus surgery for
initial treatment in advanced ovarian epithelial cancer. Cochrane Database Syst Rev 2019;2019:CD005343.
PUBMED | CROSSREF

37. Farrell R, Liauw WS, Brand AH. Ovarian cancer surgery in Australia and New Zealand: a survey to
determine changes in surgical practice over 10 years. Int ] Gynecol Cancer 2018;28:945-50.
PUBMED | CROSSREF

38. Rowland MR, Lesnock JL, Farris C, Kelley JL, Krivak TC. Cost-utility comparison of neoadjuvant
chemotherapy versus primary debulking surgery for treatment of advanced-stage ovarian cancer in
patients 65 years old or older. Am ] Obstet Gynecol 2015;212:763.e1-8.
PUBMED | CROSSREF

39. Fotopoulou C. Neoadjuvant chemotherapy for advanced ovarian cancer: the tail of the scorpion for radical
debulking surgery? Int ] Gynecol Cancer 2020;30:1665-6.
PUBMED | CROSSREF

40. Reuss A, du Bois A, Harter P, Fotopoulou C, Sehouli J, Aletti G, et al. TRUST: Trial of Radical Upfront
Surgical Therapy in advanced ovarian cancer (ENGOT ov33/AGO-OVAR OP?7). Int ] Gynecol Cancer
2019;29:1327-31.
PUBMED | CROSSREF

https://doi.org/10.3802/jg0.2021.32.€95 16/20


http://www.ncbi.nlm.nih.gov/pubmed/32712154
https://doi.org/10.1016/j.ygyno.2020.07.009
http://www.ncbi.nlm.nih.gov/pubmed/26002111
https://doi.org/10.1016/S0140-6736(14)62223-6
http://www.ncbi.nlm.nih.gov/pubmed/20818904
https://doi.org/10.1056/NEJMoa0908806
http://www.ncbi.nlm.nih.gov/pubmed/29492221
https://doi.org/10.18632/oncotarget.23808
http://www.ncbi.nlm.nih.gov/pubmed/32341114
https://doi.org/10.1136/ijgc-2019-001124
http://www.ncbi.nlm.nih.gov/pubmed/30413383
https://doi.org/10.1016/S1470-2045(18)30566-7
http://www.ncbi.nlm.nih.gov/pubmed/27650684
https://doi.org/10.1016/j.ygyno.2016.05.022
http://www.ncbi.nlm.nih.gov/pubmed/31046081
https://doi.org/10.1093/annonc/mdz062
http://www.ncbi.nlm.nih.gov/pubmed/32086362
https://doi.org/10.1136/ijgc-2020-001248
http://www.ncbi.nlm.nih.gov/pubmed/33028623
https://doi.org/10.1136/ijgc-2020-001640
http://www.ncbi.nlm.nih.gov/pubmed/32179446
https://doi.org/10.1016/j.ejca.2020.02.020
http://www.ncbi.nlm.nih.gov/pubmed/31684686
https://doi.org/10.1002/14651858.cd005343.pub4
http://www.ncbi.nlm.nih.gov/pubmed/29664847
https://doi.org/10.1097/IGC.0000000000001247
http://www.ncbi.nlm.nih.gov/pubmed/25644442
https://doi.org/10.1016/j.ajog.2015.01.053
http://www.ncbi.nlm.nih.gov/pubmed/33046572
https://doi.org/10.1136/ijgc-2020-002081
http://www.ncbi.nlm.nih.gov/pubmed/31420412
https://doi.org/10.1136/ijgc-2019-000682

Management of ovarian cancer

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

https://ejgo.org

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Yao SE, Tripcony L, Sanday K, Robertson J, Perrin L, Chetty N, et al. Survival outcomes after delayed
cytoreduction surgery following neoadjuvant chemotherapy in advanced epithelial ovarian cancer. Int J
Gynecol Cancer 2020;30:1935-42.

PUBMED | CROSSREF

Liu YL, Zhou QC, Iasonos A, Filippova OT, Chi DS, Zivanovic O, et al. Delays from neoadjuvant
chemotherapy to interval debulking surgery and survival in ovarian cancer. Int ] Gynecol Cancer
2020;30:1554-61.

PUBMED | CROSSREF

Nicklin JL, McGrath S, Tripcony L, Garrett A, Land R, Tang A, et al. The shift toward neo-adjuvant
chemotherapy and interval debulking surgery for management of advanced ovarian and related cancers in
a population-based setting: Impact on clinical outcomes. Aust N Z ] Obstet Gynaecol 2017;57:651-8.
PUBMED | CROSSREF

van Driel WJ, Koole SN, Sonke GS. Hyperthermic intraperitoneal chemotherapy in ovarian cancer. N Engl
] Med 2018;378:1363-4.

PUBMED | CROSSREF

Lim MC, Chang SJ, Yoo HJ, Nam BH, Bristow R, Park SY. Randomized trial of hyperthermic
intraperitoneal chemotherapy (HIPEC) in women with primary advanced peritoneal, ovarian, and tubal
cancer. J Clin Oncol 2017;35:5520.

CROSSREF

Lei Z, Wang Y, Wang J, Wang K, Tian J, Zhao Y, et al. Evaluation of cytoreductive surgery with or without
hyperthermic intraperitoneal chemotherapy for stage III epithelial ovarian cancer. JAMA Netw Open
202053:€2013940.

PUBMED | CROSSREF

Clamp AR, James EC, McNeish IA, Dean A, Kim JW, O’'Donnell DM, et al. Weekly dose-dense
chemotherapy in first-line epithelial ovarian, fallopian tube, or primary peritoneal carcinoma treatment
(ICONS): primary progression free survival analysis results from a GCIG phase 3 randomised controlled
trial. Lancet 2019;394:2084-95.

PUBMED | CROSSREF

Rustin GJ, Bast RC Jr, Kelloff GJ, Barrett JC, Carter SK, Nisen PD, et al. Use of CA-125 in clinical trial
evaluation of new therapeutic drugs for ovarian cancer. Clin Cancer Res 2004;10:3919-26.

PUBMED | CROSSREF

Rodriguez N, Rauh-Hain JA, Shoni M, Berkowitz RS, Muto MG, Feltmate C, et al. Changes in serum CA-
125 can predict optimal cytoreduction to no gross residual disease in patients with advanced stage ovarian
cancer treated with neoadjuvant chemotherapy. Gynecol Oncol 2012;125:362-6.

PUBMED | CROSSREF

Kessous R, Wissing MD, Piedimonte S, Abitbol J, Kogan L, Laskov I, et al. CA-125 reduction during
neoadjuvant chemotherapy is associated with success of cytoreductive surgery and outcome of patients
with advanced high-grade ovarian cancer. Acta Obstet Gynecol Scand 2020;99:933-40.

PUBMED | CROSSREF

Fagotti A, Fanfani F, Vizzielli G, Gallotta V, Ercoli A, Paglia A, et al. Should laparoscopy be included in
the work-up of advanced ovarian cancer patients attempting interval debulking surgery? Gynecol Oncol
2010;116:72-7.

PUBMED | CROSSREF

Bregar A, Mojtahed A, Kilcoyne A, Kurra V, Melamed A, Growdon W, et al. CT prediction of surgical
outcome in patients with advanced epithelial ovarian carcinoma undergoing neoadjuvant chemotherapy.
Gynecol Oncol 2019;152:568-73.

PUBMED | CROSSREF

Bohm S, Faruqi A, Said I, Lockley M, Brockbank E, Jeyarajah A, 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.

PUBMED | CROSSREF

Cohen PA, Powell A, Bohm S, Gilks CB, Stewart CJR, Meniawy TM, et al. Pathological chemotherapy
response score is prognostic in tubo-ovarian high-grade serous carcinoma: a systematic review and meta-
analysis of individual patient data. Gynecol Oncol 2019;154:441-8.

PUBMED | CROSSREF

Deen SS, Priest AN, McLean MA, Gill AB, Brodie C, Crawford R, et al. Diffusion kurtosis MRI as a
predictive biomarker of response to neoadjuvant chemotherapy in high grade serous ovarian cancer. Sci
Rep 2019;9:10742.

PUBMED | CROSSREF

https://doi.org/10.3802/jg0.2021.32.€95 17/20


http://www.ncbi.nlm.nih.gov/pubmed/33122245
https://doi.org/10.1136/ijgc-2020-001658
http://www.ncbi.nlm.nih.gov/pubmed/32522770
https://doi.org/10.1136/ijgc-2019-000989
http://www.ncbi.nlm.nih.gov/pubmed/28718942
https://doi.org/10.1111/ajo.12665
http://www.ncbi.nlm.nih.gov/pubmed/29617590
https://doi.org/10.1056/NEJMoa1708618
https://doi.org/10.1200/JCO.2017.35.15_suppl.5520
http://www.ncbi.nlm.nih.gov/pubmed/32840622
https://doi.org/10.1001/jamanetworkopen.2020.13940
http://www.ncbi.nlm.nih.gov/pubmed/31791688
https://doi.org/10.1016/S0140-6736(19)32259-7
http://www.ncbi.nlm.nih.gov/pubmed/15173101
https://doi.org/10.1158/1078-0432.CCR-03-0787
http://www.ncbi.nlm.nih.gov/pubmed/22333992
https://doi.org/10.1016/j.ygyno.2012.02.006
http://www.ncbi.nlm.nih.gov/pubmed/31954071
https://doi.org/10.1111/aogs.13814
http://www.ncbi.nlm.nih.gov/pubmed/19846211
https://doi.org/10.1016/j.ygyno.2009.09.015
http://www.ncbi.nlm.nih.gov/pubmed/30642626
https://doi.org/10.1016/j.ygyno.2018.12.012
http://www.ncbi.nlm.nih.gov/pubmed/26124480
https://doi.org/10.1200/JCO.2014.60.5212
http://www.ncbi.nlm.nih.gov/pubmed/31118141
https://doi.org/10.1016/j.ygyno.2019.04.679
http://www.ncbi.nlm.nih.gov/pubmed/31341212
https://doi.org/10.1038/s41598-019-47195-4

Management of ovarian cancer

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

https://ejgo.org

56. Avwril N, Sassen S, Schmalfeldt B, NaehrigJ, Rutke S, Weber WA, et al. Prediction of response to
neoadjuvant chemotherapy by sequential F-18-fluorodeoxyglucose positron emission tomography in
patients with advanced-stage ovarian cancer. J Clin Oncol 2005;23:7445-53.

PUBMED | CROSSREF

57. Torres D, Wang C, Kumar A, Bakkum-Gamez JN, Weaver AL, McGree ME, et al. Factors that influence
survival in high-grade serous ovarian cancer: a complex relationship between molecular subtype, disease
dissemination, and operability. Gynecol Oncol 2018;150:227-32.

PUBMED | CROSSREF

58. Derren TJ, Swart AM, Pfisterer J, Ledermann JA, Pujade-Lauraine E, Kristensen G, et al. A phase 3 trial of
bevacizumab in ovarian cancer. N Engl ] Med 2011;365:2484-96.
PUBMED | CROSSREF

59. Falandry C, Savoye AM, Stefani L, Tinquaut F, Lorusso D, Herrstedt J, et al. EWOC-1: a randomized trial to
evaluate the feasibility of three different first-line chemotherapy regimens for vulnerable elderly women
with ovarian cancer (OC): a GCIG-ENGOT-GINECO study. J Clin Oncol 2019;37:5508.

CROSSREF

60. Katsumata N, Yasuda M, Isonishi S, Takahashi F, Michimae H, Kimura E, 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.

PUBMED | CROSSREF

61. ChanJK, Brady MF, Penson RT, Huang H, Birrer MJ, Walker JL, et al. Weekly vs. every-3-week paclitaxel
and carboplatin for ovarian cancer. N Engl ] Med 2016;374:738-48.
PUBMED | CROSSREF

62. Pignata S, Scambia G, Katsaros D, Gallo C, Pujade-Lauraine E, De Placido S, 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.

PUBMED | CROSSREF

63. Bookman MA, Brady MF, McGuire WP, Harper PG, Alberts DS, Friedlander M, et al. Evaluation of new
platinum-based treatment regimens in advanced-stage ovarian cancer: a Phase III Trial of the Gynecologic
Cancer Intergroup. J Clin Oncol 2009;27:1419-25.

PUBMED | CROSSREF

64. Alberts DS, Liu PY, Hannigan EV, O'Toole R, Williams SD, Young JA, et al. Intraperitoneal cisplatin plus
intravenous cyclophosphamide versus intravenous cisplatin plus intravenous cyclophosphamide for stage
III ovarian cancer. N Engl ] Med 1996;335:1950-5.

PUBMED | CROSSREF

65. Markman M, Bundy BN, Alberts DS, Fowler JM, Clark-Pearson DL, Carson LF, 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.

PUBMED | CROSSREF

66. Armstrong DK, Bundy B, Wenzel L, Huang HQ, Baergen R, Lele S, et al. Intraperitoneal cisplatin and
paclitaxel in ovarian cancer. N Engl ] Med 2006;354:34-43.
PUBMED | CROSSREF

67. Alberts DS, Markman M, Muggia F, Ozols RF, Eldermire E, Bookman MA, et al. Proceedings of a GOG
workshop on intraperitoneal therapy for ovarian cancer. Gynecol Oncol 2006;103:783-92.
PUBMED | CROSSREF

68. Walker JL, Brady MF, Wenzel L, Fleming GF, Huang HQ, DiSilvestro PA, et al. Randomized trial of
intravenous versus intraperitoneal chemotherapy plus bevacizumab in advanced ovarian carcinoma: an
NRG Oncology/Gynecologic Oncology Group study. J Clin Oncol 2019;37:1380-90.

PUBMED | CROSSREF

69. Yoneda J, Kuniyasu H, Crispens MA, Price JE, Bucana CD, Fidler IJ. Expression of angiogenesis-related
genes and progression of human ovarian carcinomas in nude mice. J Natl Cancer Inst 1998;90:447-54.
PUBMED | CROSSREF

70. Burger RA, Brady MF, Bookman MA, Fleming GF, Monk BJ, Huang H, et al. Incorporation of bevacizumab
in the primary treatment of ovarian cancer. N Engl ] Med 2011;365:2473-83.

PUBMED | CROSSREF

71. Oza AM, Cook AD, Pfisterer J, Embleton A, Ledermann JA, Pujade-Lauraine E, 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.

PUBMED | CROSSREF
https://doi.org/10.3802/jg0.2021.32.€95 18/20


http://www.ncbi.nlm.nih.gov/pubmed/16157939
https://doi.org/10.1200/JCO.2005.06.965
http://www.ncbi.nlm.nih.gov/pubmed/29925470
https://doi.org/10.1016/j.ygyno.2018.06.002
http://www.ncbi.nlm.nih.gov/pubmed/22204725
https://doi.org/10.1056/NEJMoa1103799
https://doi.org/10.1200/JCO.2019.37.15_suppl.5508
http://www.ncbi.nlm.nih.gov/pubmed/23948349
https://doi.org/10.1016/S1470-2045(13)70363-2
http://www.ncbi.nlm.nih.gov/pubmed/26933849
https://doi.org/10.1056/NEJMoa1505067
http://www.ncbi.nlm.nih.gov/pubmed/24582486
https://doi.org/10.1016/S1470-2045(14)70049-X
http://www.ncbi.nlm.nih.gov/pubmed/19224846
https://doi.org/10.1200/JCO.2008.19.1684
http://www.ncbi.nlm.nih.gov/pubmed/8960474
https://doi.org/10.1056/NEJM199612263352603
http://www.ncbi.nlm.nih.gov/pubmed/11181662
https://doi.org/10.1200/JCO.2001.19.4.1001
http://www.ncbi.nlm.nih.gov/pubmed/16394300
https://doi.org/10.1056/NEJMoa052985
http://www.ncbi.nlm.nih.gov/pubmed/17070570
https://doi.org/10.1016/j.ygyno.2006.09.012
http://www.ncbi.nlm.nih.gov/pubmed/31002578
https://doi.org/10.1200/JCO.18.01568
http://www.ncbi.nlm.nih.gov/pubmed/9521169
https://doi.org/10.1093/jnci/90.6.447
http://www.ncbi.nlm.nih.gov/pubmed/22204724
https://doi.org/10.1056/NEJMoa1104390
http://www.ncbi.nlm.nih.gov/pubmed/26115797
https://doi.org/10.1016/S1470-2045(15)00086-8

Management of ovarian cancer

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

https://ejgo.org

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Gonzalez-Martin A, Pothuri B, Vergote I, DePont Christensen R, Graybill W, Mirza MR, et al. Niraparib in
patients with newly diagnosed advanced ovarian cancer. N Engl ] Med 2019;381:2391-402.

PUBMED | CROSSREF

Ray-Coquard I, Pautier P, Pignata S, Pérol D, Gonzalez-Martin A, Berger R, et al. Olaparib plus
bevacizumab as first-line maintenance in ovarian cancer. N Engl ] Med 2019;381:2416-28.

PUBMED | CROSSREF

Coleman RL, Fleming GF, Brady MF, Swisher EM, Steffensen KD, Friedlander M, et al. Veliparib with first-
line chemotherapy and as maintenance therapy in ovarian cancer. N Engl ] Med 2019;381:2403-15.
PUBMED | CROSSREF

Bristow RE, Powell MA, Al-Hammadi N, Chen L, Miller JP, Roland PY, et al. Disparities in ovarian cancer
care quality and survival according to race and socioeconomic status. J Natl Cancer Inst 2013;105:823-32.
PUBMED | CROSSREF

Coleman RL, Brady MF, Herzog TJ, Sabbatini P, Armstrong DK, Walker JL, 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.

PUBMED | CROSSREF

Coleman RL, Enserro D, Spirtos N, Herzog TJ, Sabbatini P, Armstrong DK, et al. A phase IIl 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;36:5501.
CROSSREF

Pujade-Lauraine E, Hilpert F, Weber B, Reuss A, Poveda A, Kristensen G, et al. Bevacizumab combined
with chemotherapy for platinum-resistant recurrent ovarian cancer: The AURELIA open-label randomized
phase II trial. J Clin Oncol 2014;32:1302-8.

PUBMED | CROSSREF

Trillsch F, Mahner S, Hilpert F, Davies L, Garcia-Martinez E, Kristensen G, et al. Prognostic and predictive
effects of primary versus secondary platinum resistance for bevacizumab treatment for platinum-resistant
ovarian cancer in the AURELIA trial. Ann Oncol 2016;27:1733-9.

PUBMED | CROSSREF

Pujade-Lauraine E, Ledermann JA, Selle F, Gebski V, Penson RT, Oza AM, 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.

PUBMED | CROSSREF

Mirza MR, Monk BJ, Herrstedt J, Oza AM, Mahner S, Redondo A, et al. Niraparib maintenance therapy in
platinum-sensitive, recurrent ovarian cancer. N Engl ] Med 2016;375:2154-64.

PUBMED | CROSSREF

Mirza MR, Avall Lundqvist E, Birrer MJ, dePont Christensen R, Nyvang GB, Malander S, et al. Niraparib
plus bevacizumab versus niraparib alone for platinum-sensitive recurrent ovarian cancer (NSGO-
AVANOVA2/ENGOT-0v24): a randomised, phase 2, superiority trial. Lancet Oncol 2019;20:1409-19.
PUBMED | CROSSREF

Poveda A, Floquet A, Ledermann JA, Asher R, Penson RT, Oza AM, et al. Final overall survival (OS)
results from SOLO2/ENGOT-0v21: A phase III trial assessing maintenance olaparib in patients (pts) with
platinum-sensitive, relapsed ovarian cancer and a BRCA mutation. J Clin Oncol 2020;38:6002.

CROSSREF

Armstrong DK, Alvarez RD, Bakkum-Gamez JN, Barroilhet L, Behbakht K, Berchuck A, et al. Ovarian
cancer, version 2.2020, NCCN clinical practice guidelines in oncology. ] Natl Compr Canc Netw
2021;19:191-226.

PUBMED | CROSSREF

Webb PM, Beesley V, deFazio A, Obermair A, Grant PT, Nagle CM, et al. The hidden burden of anxiety
and depression in ovarian cancer: a prospective longitudinal study from diagnosis. J Clin Oncol
2018;36:10081.

CROSSREF

Webb PM, deFazio A, Obermair A, Grant PT, Friedlander M, Beesley V, et al. The Ovarian cancer
Prognosis And Lifestyle (OPAL) study. J Clin Oncol 2018;36:88.

CROSSREF

Anuradha S, Webb PM, Blomfield P, Brand AH, Friedlander M, Leung Y, et al. Survival of Australian
women with invasive epithelial ovarian cancer: a population-based study. Med J Aust 2014;201:283-8.
PUBMED | CROSSREF

https://doi.org/10.3802/jg0.2021.32.€95 19/20


http://www.ncbi.nlm.nih.gov/pubmed/31562799
https://doi.org/10.1056/NEJMoa1910962
http://www.ncbi.nlm.nih.gov/pubmed/31851799
https://doi.org/10.1056/NEJMoa1911361
http://www.ncbi.nlm.nih.gov/pubmed/31562800
https://doi.org/10.1056/NEJMoa1909707
http://www.ncbi.nlm.nih.gov/pubmed/23539755
https://doi.org/10.1093/jnci/djt065
http://www.ncbi.nlm.nih.gov/pubmed/28438473
https://doi.org/10.1016/S1470-2045(17)30279-6
https://doi.org/10.1200/JCO.2018.36.15_suppl.5501
http://www.ncbi.nlm.nih.gov/pubmed/24637997
https://doi.org/10.1200/JCO.2013.51.4489
http://www.ncbi.nlm.nih.gov/pubmed/27287207
https://doi.org/10.1093/annonc/mdw236
http://www.ncbi.nlm.nih.gov/pubmed/28754483
https://doi.org/10.1016/S1470-2045(17)30469-2
http://www.ncbi.nlm.nih.gov/pubmed/27717299
https://doi.org/10.1056/NEJMoa1611310
http://www.ncbi.nlm.nih.gov/pubmed/31474354
https://doi.org/10.1016/S1470-2045(19)30515-7
https://doi.org/10.1200/JCO.2020.38.15_suppl.6002
http://www.ncbi.nlm.nih.gov/pubmed/33545690
https://doi.org/10.6004/jnccn.2021.0007
https://doi.org/10.1200/JCO.2018.36.15_suppl.10081
https://doi.org/10.1200/JCO.2018.36.7_suppl.88
http://www.ncbi.nlm.nih.gov/pubmed/25163381
https://doi.org/10.5694/mja14.00132

Management of ovarian cancer

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

https://ejgo.org

88.

89.

90.

91.

92.

Rustin GJ, van der Burg ME, Griffin CL, Guthrie D, Lamont A, Jayson GC, et al. Early versus delayed
treatment of relapsed ovarian cancer (MRC OVO5/EORTC 55955): a randomised trial. Lancet
2010;376:1155-63.

PUBMED | CROSSREF

Clarke T, Galaal K, Bryant A, Naik R. Evaluation of follow-up strategies for patients with epithelial ovarian
cancer following completion of primary treatment. Cochrane Database Syst Rev 2014;(9):CD006119.
PUBMED | CROSSREF

King MT, Stockler MR, O'Connell RL, Buizen L, Joly F, Lanceley A, 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.
PUBMED | CROSSREF

Cox A, Bull E, Cockle-Hearne J, Knibb W, Potter C, Faithfull S. Nurse led telephone follow up in ovarian
cancer: a psychosocial perspective. Eur J Oncol Nurs 2008;12:412-7.

PUBMED | CROSSREF

Miller RE, Leary A, Scott CL, Serra V, Lord CJ, Bowtell D, et al. ESMO recommendations on predictive
biomarker testing for homologous recombination deficiency and PARP inhibitor benefit in ovarian
cancer. Ann Oncol 2020;31:1606-22.

PUBMED | CROSSREF

https://doi.org/10.3802/jg0.2021.32.€95 20/20


http://www.ncbi.nlm.nih.gov/pubmed/20888993
https://doi.org/10.1016/S0140-6736(10)61268-8
http://www.ncbi.nlm.nih.gov/pubmed/25198378
https://doi.org/10.1002/14651858.CD006119.pub3
http://www.ncbi.nlm.nih.gov/pubmed/29248998
https://doi.org/10.1007/s11136-017-1729-8
http://www.ncbi.nlm.nih.gov/pubmed/18845479
https://doi.org/10.1016/j.ejon.2008.06.002
http://www.ncbi.nlm.nih.gov/pubmed/33004253
https://doi.org/10.1016/j.annonc.2020.08.2102

	Insights into ovarian cancer care: report from the ANZGOG Ovarian Cancer Webinar Series 2020
	INTRODUCTION
	DNA REPAIR DEFECTIVE OVARIAN CANCER: IMPLICATIONS FOR THERAPY
	UPFRONT SURGERY VERSUS NEOADJUVANT CHEMOTHERAPY: BRAWN VERSUS BIOLOGY
	ASSESSMENT OF TUMOR RESPONSE: WHY? WHAT? HOW? AND WHEN?
	SYSTEMIC TREATMENT FOR OVARIAN CANCER
	TREATMENT OF RECURRENCE
	OVARIAN CANCER FOLLOW-UP
	CONCLUSIONS AND FUTURE DIRECTIONS
	SUPPLEMENTARY MATERIAL
	Data S1

	REFERENCES


