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Background
Most epithelial ovarian cancer occurs 
in older women, with a mean age at 
diagnosis of 62 years and an overall 
five‑year survival rate in Australia of 
43%. Most women are diagnosed with 
advanced disease of high-grade serous 
type with 20–30% five-year survival; 
70% relapse within three years of initial 
treatment. There is no available screening 
test for ovarian cancer.

Objective
The aim of this article is to highlight 
current management and future 
directions for women diagnosed with 
epithelial ovarian cancer, particularly the 
high incidence of underlying genetic 
mutations and new options for treatment.

Discussion
Risk-reducing surgery with bilateral 
salpingo-oophorectomy is recommended 
for women at high risk of developing 
ovarian cancer. Ovarian cancer treatment 
still centres on surgery and chemotherapy, 
with aggressive cytoreductive techniques 
and intraperitoneal treatments being 
evaluated in advanced disease. Molecular 
targeting agents are revolutionising 
treatment options, particularly the poly 
adenosine diphosphate–ribose 
polymerase inhibitors, and especially 
for patients with an underlying BRCA 
mutation. Other molecular targeting 
agents, such as vascular endothelial 
growth factor (VEGF) receptor inhibitors 
and newer approaches using 
immunotherapy and molecular targeting, 
aim to individualise treatment and 
improve survival in the future.

MOST OVARIAN CANCER occurs in older 
women, with a mean age at diagnosis 
of 62 years and an overall five-year 
survival rate in Australia of 43%.1 
Most women are diagnosed with 
advanced disease of high-grade serous 
(HGS) type with 20–30% five-year 
survival, as 70% relapse within three 
years of initial treatment.2 There is 
no available screening for ovarian 
cancer, and risk-reducing surgery with 
bilateral salpingo-oophorectomy is the 
best option for women at high risk.3 
Ovarian cancer treatment still centres 
on surgery and chemotherapy, with 
aggressive cytoreductive techniques 
and intraperitoneal treatments being 
evaluated in advanced disease. Molecular 
targeting agents are revolutionising 
treatment options, particularly 
poly adenosine diphosphate–ribose 
polymerase (PARP) inhibitors (PARPis), 
especially for patients with an underlying 
BRCA mutation. Other molecular 
targeting agents – such as vascular 
endothelial growth factor (VEGF) 
receptor inhibitors and newer approaches 
with immunotherapy and molecular 
targeting – aim to individualise treatment 
and improve survival in the future.

Screening, prevention 
and detection
Screening
There is no proven effective screening 
test available to diagnose premalignant 
or early-stage disease in the general 
population or in women at high risk.3

Given the current theory that most 
HGS ovarian cancers are derived 
from the fimbrial end of the fallopian 
tube (Figure 1), it is unlikely that a 
premalignant phase will release proteins 
or DNA signatures into the bloodstream 
for early detection.4

Potential prevention strategies
Potential prevention strategies include:
•	 oral contraceptive pill – associated 

with a 10% reduction in risk of ovarian 
cancer per year of use, up to a risk 
reduction of 60–70%5

•	 tubal ligation or hysterectomy – 
associated with up to a 30% reduction 
in risk of developing ovarian cancer6,7

•	 salpingectomy – it has been suggested 
that any woman having a hysterectomy 
should be counselled about having her 
fallopian tubes removed during the 
same surgery8 while conserving normal 
ovaries, which may have a function 
into the patient’s mid-60s in terms of 
cardiovascular health and prevention 
of osteoporosis.9

Detection
The primary imaging investigation should 
be pelvic ultrasonography to assess the 
characteristics of a mass (assessing 
solid areas, complexity and increased 
blood flow) and look for ascites. If there 
is a suspicion of malignancy, further 
imaging of the chest, abdomen and pelvis 
is usually performed with computed 
tomography (CT). Magnetic resonance 
imaging (MRI) is helpful in assessing 
pelvic masses but does not attract a 
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rebate through the Medicare Benefits 
Schedule (MBS). A positron emission 
tomography (PET) scan is not indicated 
for diagnosis, although it may be used 
to assess metastatic disease following 
diagnosis. However, it is difficult to 
detect miliary peritoneal disease with 
all imaging modalities including PET.

The cancer antigen 125 (CA125) 
tumour marker is not useful for screening 
or early detection as it is not elevated 
in 50% of women with stage 1 ovarian 
cancer, although it is raised in >90% of 
women with advanced stage disease.3 
CA125 may be elevated in many other 
situations apart from ovarian cancer, 
particularly during pre-menopause with 
endometriosis and other benign cysts.10 
It is, however, useful as a baseline 
measure for monitoring response 
to treatment.

The carcinoembryonic antigen may 
be elevated in women with mucinous 
tumours, but these account for only 3% 
of primary ovarian cancers.11

If there is an acute presentation in a 
woman aged <35 years, it is important 
to test for the relevant germ cell 
tumour markers, human chorionic 
gonadotrophin, alpha-fetoprotein and 
lactate dehydrogenase. 

Genetic testing
BRCA1, BRCA2 and Lynch syndrome 
(mismatch repair protein loss) are three 
known autosomal dominant germline 
mutations imparting a high risk of ovarian 
cancer, with lifetime risks of developing 
ovarian cancer of 44%, 17% and 12% 
respectively.12,13 This can be compared 
with the general population risk of 
1.4%, and the risk for a woman with a 
first-degree relative of 3–4%.14

Women who potentially have a high risk 
of ovarian cancer include those with:
•	 a first-degree relative aged <60 years at 

diagnosis 
•	 more than one first- or second-degree 

relative on the same side of the family 
diagnosed at any age with invasive 
epithelial ovarian cancer

•	 a strong family history of both breast 
and ovarian cancer

•	 a family history of breast and/or ovarian 
cancer with Ashkenazi Jewish heritage.

These women should be referred for 
genetic counselling.3

Women of Ashkenazi Jewish descent 
have a one in 40 risk of carrying a BRCA 
mutation (compared with the general 
population risk of one in 500).15 A current 
pilot project in Sydney and Melbourne is 
assessing the acceptability and feasibility 

of looking for founder mutations on 
buccal swabs in these communities 
(www.jenescreen.com.au).

There is also an Australian 
Government–funded initiative called 
TRACEBACK that aims to reduce the 
number of new ovarian and breast cancers 
diagnosed in Australia by identifying 
families that may have a hereditary risk 
of cancer development due to inherited 
mutations. TRACEBACK offers testing 
for women who have previously been 
diagnosed with ovarian cancer but 
have not been tested for mutations. 
TRACEBACK also assists people with a 
family member who died from ovarian 
cancer without having genetic testing to 
try to access archived tissue samples for 
testing. Participation can be arranged by 
contacting Ovarian Cancer Australia.

All women diagnosed with 
nonmucinous grade 2–3 epithelial ovarian 
cancer are eligible for MBS-funded 
mainstream genetic testing, as the risk 
of a germline mutation in these women 
is 15%.16 Mainstream testing is the 
integration of genetic testing within the 
treating oncology team, without prior 
referral to a genetic counsellor. Results 
available by the end of primary treatment 
may inform maintenance treatment as 
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Figure 1. Aetiology of high-grade serous ovarian cancer
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well as providing timely access to other 
family members for counselling and 
genetic testing.

Early-stage disease surgical 
management
Epithelial ovarian cancer is uncommonly 
diagnosed at an early stage. On full surgical 
staging of apparently early-stage tumours, 
20–30% will be upstaged.17 The less 
common epithelial subtypes (ie clear cell, 
endometrioid and mucinous tumours) are 
more likely to be diagnosed at an early stage.

The option for fertility sparing with 
conservation of the uterus and the 
other macroscopically normal ovary 
may be available in early-stage disease, 
although women should be counselled 
that endometrioid and serous tumours 
have a 10–20% risk of bilaterality. 
Chemotherapy, if required, does not 
preclude fertility.

Late-stage disease surgical 
management
Management of advanced ovarian cancer 
combines chemotherapy with surgery. 
Many studies have shown that the most 
important prognostic indicator for 
survival in advanced ovarian cancer is the 
amount of residual disease at the end of 
cytoreductive surgery.18 There is limited 
evidence to support the conclusion that the 
surgical procedure is directly responsible 
for the superior outcome associated with 
less residual disease; however, if there 
is no macroscopic residual disease, the 
median five-year survival is 60%.19

If on initial imaging there is an 
expectation of no residual disease and 
the patient is suitable for surgery, then 
cytoreductive surgery is recommended. 
This pre-operative imaging assessment 
is often difficult because small volume 
miliary disease is often undetectable on 
CT, MRI or PET scanning. A diagnostic 
laparoscopy may be used to assess 
suitability for upfront surgery. Some 
factors definitively determine the inability 
to remove the entire tumour, such as 
involvement of the porta hepatis, small 
bowel mesentery or small bowel serosa, or 
stage 4 disease with pleural involvement.

If, based on imaging, there is no 
chance of removing all macroscopic 
disease at the initial surgery, then 
neoadjuvant chemotherapy has been 
shown in prospective randomised trials 
to have equivalent survival with reduced 
morbidity. The surgery required is less 
radical and the patient is in a better 
physiological state, with reduced tumour 
burden and ascites after three cycles of 
chemotherapy.20 Accordingly, where 
there is an expectation of significant 
unresectable disease, there is a trend to 
neoadjuvant chemotherapy with three 
cycles of chemotherapy then interval 
debulking surgery followed by another 
three cycles of chemotherapy post-surgery.

If there is chemotherapy-resistant or 
refractory disease, the role of surgery is 
unclear, as it may offer no survival benefit. 
In the USA, up to 20% of women do not 
have surgery at any point.21

Adjuvant treatment
Current standard adjuvant therapy for 
advanced ovarian cancer is six cycles 
of chemotherapy with carboplatin and 
paclitaxel given three times weekly.22

Maintenance bevacizumab (a VEGF 
receptor inhibitor) has been shown to 
prolong disease-free survival (DFS) 
by four months in women with stage 4 
disease or suboptimally (>1 cm residual) 
debulked stage 3C disease when given 
intravenously (IV) every three weeks with 
chemotherapy and for up to 12 months 
thereafter. It improved overall survival by 
10 months in stage 4 disease (from 33 to 
43 months) but had no effect on overall 
survival in stage 3C disease.23

Individualisation of treatment with 
targeted therapies depends on detecting 
molecular targets within tumour tissue. 
At a molecular level, homologous 
recombination deficiencies (HRDs) are 
seen in approximately 50% of ovarian 
cancers, primarily through BRCA 
germline (gBRCA) mutations (20%). 
Nine per cent of ovarian cancers have a 
somatic (non-inherited, tumour-specific) 
BRCA mutation, and 18% have other 
HRD mutations, which makes both 
groups respond to molecular targeted 
therapies that inhibit the enzyme PARP.24 

Accordingly, PARPis are particularly 
active in gBRCA mutation carriers and 
also show activity in women with somatic 
BRCA (sBRCA) mutations and HRDs, 
but at a lower rate. Olaparib is one PARPi 
that, when used as oral maintenance 
treatment in gBRCA mutation carriers, 
has shown 60% DFS at three years, 
compared with 27% in controls.25 Other 
PARPis investigated include niraparib 
and rucaparib. In trials of maintenance 
rucaparib after response to two lines of 
platinum chemotherapy, DFS was improved 
in BRCA mutation carriers (16.6 months) 
when compared with patients with HRDs 
(13.6 months) and controls (5.4 months).26 
The main side effects of PARPis are fatigue, 
gastrointestinal upset and anaemia. PARPis 
are the most outstanding advance in 
ovarian cancer control in recent years.

Other novel therapies currently in 
clinical trials include immunotherapies 
with monoclonal antibodies such as 
nivolumab and ipilumumab; however, 
there are currently no randomised 
controlled trials (RCTs) showing a 
progression-free survival (PFS) or 
overall survival benefit from these.

Intraperitoneal chemotherapy 
and HIPEC
Intraperitoneal chemotherapy has been 
used in ovarian cancer for many years, 
with part of each treatment cycle given 
through a port implanted at the time of 
surgery. Studies have shown an outcome 
benefit, but barriers to widespread uptake 
include increased toxicity, inconvenience 
and extra cost.27

Intraperitoneal chemotherapy 
can also be administered as part of 
maximal cytoreductive surgery at the 
time of peritonectomy using heated 
intraperitoneal chemotherapy (HIPEC). 
This requires significant resources 
including access to an intensive care 
unit. A recent Dutch RCT of 245 patients 
undergoing interval cytoreductive 
surgery showed an improvement in 
PFS and five-year survival in women 
treated with HIPEC at the time of 
surgery (PFS 14.2 months, compared 
with 10.7 months in patients not treated 
with HIPEC, and survival at five years of 
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50%, compared with 38% in patients not 
treated with HIPEC).28 There are many 
RCTs underway, and there is interest in 
peritonectomy and HIPEC in Australia; 
however, these treatments should only be 
offered in a clinical trial setting.29

Treatment of recurrent disease
Recurrence will occur in approximately 
70% of women diagnosed with epithelial 
ovarian cancer,30 at which time quality of 
life becomes the main goal of treatment.

Most recurrences are diagnosed with an 
asymptomatic rise in CA125 levels three 
months prior to symptom development. 
If there is no potential for resection, with 
commonly widespread intraperitoneal 
recurrence, systemic treatment will be 
required. There is no survival advantage in 
restarting systemic treatment before the 
development of symptoms.31

Hormonal treatment occasionally 
provides clinical benefit with acceptable 
toxicity.32

Palliative treatments
Chemotherapy is occasionally used for 
palliation of symptoms.

Ascitic taps may be required for 
comfort, and implantable drains may be 
required to avoid multiple paracenteses.

There are rare situations in which 
targeted radiotherapy for symptom 
control is used if solid masses are causing 
compressive or obstructive symptoms.

Early referral to palliative care services 
provides the best supportive care for 
women. However, as a result of a typically 
prolonged disease course with multiple 
lines of treatment, these women require 
a team approach, as for any patient with a 
chronic disease.

Key points
•	 Epithelial ovarian cancer is usually at 

an advanced stage at diagnosis, and 
the average patient age at diagnosis is 
62 years. Epithelial ovarian cancer is 
uncommon (one in 85 lifetime risk for 
Australian women), but only 43% of 
patients survive five years. All patients 
should be managed in consultation 

with a gynaecological oncology unit 
and have their cases discussed at 
a multidisciplinary tumour board 
meeting.

•	 Women with persistent bloating, 
abdominal pain and bowel and bladder 
dysfunction present a diagnostic 
dilemma for clinicians. 

•	 There is currently no screening or 
early diagnostic test available, even 
for women with a high risk of ovarian 
cancer.

•	 Bilateral salpingo-oophorectomy 
provides a 95% reduction in risk 
(residual 5% due to primary peritoneal 
tumour development) for those with 
BRCA or Lynch syndrome mutations. 
Opportunistic salpingectomy should be 
discussed with all women at the time 
of benign hysterectomy, given that the 
origin of most HGS tumours is thought 
to be the fallopian tube.

•	 BRCA mutations are common 
(15–20%) in HGS cancers, and all 
women with primary nonmucinous 
epithelial ovarian cancer should be 
offered referral to a genetic counselling 
clinic. There is a dramatic improvement 
in DFS with PARPis for these women.

•	 Future advances in molecular profiling 
with potential for immunotherapy 
and molecular targeting therapy are 
promising for individualisation of 
treatment options.

•	 A team approach is important when 
managing women with epithelial 
ovarian cancer.
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