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ABSTRACT

Ovarian cancer is highly lethal with a lifetime risk of up to 1.1%. Despite advances
in treatment like cytoreductive surgery and chemotherapy, high recurrence rates
challenge disease management. Maintenance therapy is crucial for extending
progression-free survival (PFS) and delaying recurrence. This study aims to
evaluate the effectiveness of various maintenance therapies published in the last
10 years, focusing on PARP inhibitors, angiogenesis inhibitors, monoclonal
antibodies, and combination therapies. A scoping review was conducted
following the PRISMA ScR Protocol. The search was conducted in PubMed,
ScienceDirect, and Springer databases. After removing duplicates and applying
inclusion and exclusion criteria, 208 articles were screened and 22 articles were
selected for final review and critically appraised using the Cochrane RoB 2 tool.
This review found that maintenance treatment with PARP inhibitors (e.g.,
olaparib, niraparib, rucaparib) showed significant improvements in PFS,
especially in patients with BRCA mutations and homologous recombination
deficiency (HRD). Combination therapies, such as olaparib with bevacizumab,
also enhanced PFS. Angiogenesis inhibitors like pazopanib showed variable
effectiveness, while monoclonal antibodies like gatipotuzumab had limited
success. The combination of pegylated liposomal doxorubicin (PLD) with
carboplatin showed potential in improving PFS. These findings highlight the
effectiveness of personalized maintenance therapies in extending PFS in ovarian
cancer patients.

Keywords: Ovarian Cancer, Maintenance Therapy

INTRODUCTION

One of the illnesses that Kkills incidence, with high-grade serous
women the most is ovarian cancer. ovarian cancer peaking in women 60-
By the age of 95, a woman may have 65, low-grade endometrioid ovarian
a 1.1% lifetime chance of ovarian cancer peaking in women 45-50, and
cancer (Burke et al., 2023). In the clear cell ovarian cancer most
United States, ovarian cancer common in women 55-60 (Phung et
claimed the lives of over 12,000 al., 2023). The stage at which
people in 2022, with over 19,000 ovarian cancer is diagnosed also
new cases reported to the medical affects  survival chances and
community. The age ranges for each recurrence rates; more than half of
subtype of ovarian cancer affect the these individuals had metastases at
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diagnosis. For ovarian cancer in its
early stages, the 5-year survival rate
is 93.1%; for late stages, it is 30.8%
(Burke et al., 2023)

With a 30% to 40% 5-year
survival rate, epithelial ovarian
carcinoma (EOC) is the most deadly
gynecological malignancy in the
world. Because of its asymptomatic
nature, it is frequently diagnosed at
an advanced stage, requiring
intensive therapy (Allemani et al.,
2015). The main treatment for EOC
is cytoreductive surgery (CRS) and

systemic chemotherapy with
carboplatin and paclitaxel.
Neoadjuvant chemotherapy and

interval CRS have emerged as a
crucial strategy for the management
of advanced-stage EOCs in recent
times (Kehoe et al., 2015). While
90% of stage IV instances of ovarian
cancer have recurrence, the
probability of recurrence for stage |
cases is less than 10% (Burke et al.,
2023). In order to prevent the course
of the illness or its return following
first-line treatment, regardless of
residual disease, there is a growing
emphasis on molecularly targeted
medicines and maintenance
treatments due to the high
recurrence rates (Nag et al., 2022).

LITERATURE REVIEW

Advanced ovarian cancer is
usually treated with platinum-based
chemotherapy, such as paclitaxel
and carboplatin, and cytoreductive
surgery. Approximately 70% of
patients experience a recurrence
within three vyears after starting
therapy, despite the fact that these
medicines are effective in shrinking
tumors (du Bois et al., 2014).

To manage the high recurrence
rate, maintenance therapy is needed
as an additional strategy. Various

approaches have been tested,
including PARP inhibitors like
olaparib, which has shown an
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increased PFS with a median of 19.1
months compared to placebo
(Pujade-Lauraine et al., 2017), and
niraparib, which reported an
increased median PFS with a HR of
0.66 (Gonzalez-Martin et al., 2023).
Additionally, rucaparib and veliparib
also demonstrated benefits in
improving PFS with HRs of 0.36 and
0.68 respectively (Coleman et al.,
2017, 2019). Fuzuloparib showed an
improvement in  median PFS
compared to placebo with a HR of
0.25 (Li et al., 2022), while the
combination of PLD and carboplatin
increased median PFS with a HR of
0.40 (Lai et al., 2020).

Currently, research in the field
of maintenance therapy for ovarian
cancer has undergone significant
advancements. As mentioned above,
right now various new therapeutic
agents, including PARP inhibitors,
angiogenesis inhibitors, monoclonal
antibodies, and other drugs, have
been the subject of clinical trials to
be evaluated as potential
maintenance  therapy  options.
However, to date, there has not
been a comprehensive review of the
various agents used for maintenance
therapy in ovarian cancer.
Therefore, the aim of this study is to
identify all maintenance therapy
agents published in the last 10 years
for ovarian cancer management, as a
basis for further systematic review.
The research questions posed are:
What maintenance therapy agents
have been investigated for ovarian
cancer? What are the effects of
these maintenance therapies on PFS?

RESEARCH METHODOLOGY
Following the framework
outlined by Tricco et al. (2018), this
thorough review employed a scoping
review methodology, incorporating
references from multiple articles. An
evidence-based approach guided the
review process to ensure a
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comprehensive examination of the
relevant literature, which consists of
six stages: first, identifying the
research question; second, searching
for relevant articles; third, selecting
the articles; fourth, organizing the
data; fifth, compiling and
summarizing the findings; and sixth,
presenting the results (Tricco et al.,
2018).

To identify the relevant
articles, an efficient search method
is required. The search method used
in this review is PEO, which stands
for Population, Exposure
(intervention), and Outcome. The
population in this review is women

with ovarian cancer, the
intervention investigated is
maintenance therapy, and the

expected outcome is the PFS rate of
therapy.

The inclusion and exclusion
criteria used to determine the
eligibility of articles are described in
Table 1. In this study, the authors

used several journal data-base,
including PubMed, ScienceDirect,
and Springer as search engines to
find studies on the impact of
maintenance therapy in women with
ovarian cancer. To focus the search,
the Boolean operator is used with
the keywords "Maintenance Therapy”
AND ("ovarian cancer” or "ovarian
carcinoma” or ‘“epithelial ovarian
cancer").

Following a search of previous
articles in the Zotero bibliographic
software and removal of duplicates,

two reviewers independently
evaluated the titles and abstracts of
the articles. then reviewers

conducted a more detailed review of
the selected abstracts. If there were
any uncertainties about including an
article in the next selection phase,
the authors reviewed the entire
paper. If needed, they resolved
issues through discussions with
another evaluator.

Table 1. Inclusion and Exclusion Criteria

Inclusion

1. Studies with a population of
woman diagnosed with ovarian

cancer.

2. Studies
maintenance therapy.

3. Studies with control groups.

4. Studies in the last 10 years

investigating

Exclusion
1. Literature review.
2. Studies without control groups
3. Studies conducted on animals.
4. Studies without a control
group.
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RESULT RESEARCH

Identification of new studies via databases and registers

Records identified from:
Databases (n = 210)

dentfication

Records removed before screening:
Duplicate records (n = 2)

Records marked as ineligible by automation

Registers. (n = 0) toals (n =0}
Records remaved for other reasons (n = 0)
Records screened Records excluded
(n = 208) (n=178&)
Reports sought for retriewal Reparts not retrieved
k= (n—32) in=0
-
2
@
Reports excluded:
Reports assessed for eligibility Or-going Trial (n=1)
(n=0) Does not answer the research
question (n = 9)
New studies included in review
= in=22)
= Reports of new included studies
= (n=0)

Figure 1. PRISMA Flowchart

This scoping review identified
70 articles from the PubMed
database, 92 articles from
ScienceDirect, and 48 articles from
Springer.  All  searches  were
conducted on July 18, 2024. Next, all
articles obtained, with the total
number of articles, were imported
into Zotero software, and 2
duplicate articles were found. After
removing the duplicates, the article
review began by selecting titles and
reading abstracts to find articles
relevant to the study and in line with
the inclusion and exclusion criteria.
"We found 176 studies that did not
meet the inclusion criteria or had at
least one exclusion criterion. After
filtering based on title and abstract,
32 articles were obtained and were
further screened for completeness.
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Of 32 articles found, 32 had full texts
available And 10 articles were not
included because they were not
relevant to the research question.
Finally, 22 articles were included in
this study.

Critical Appraisal

Critical appraisal involves a
meticulous, systematic, and precise
evaluation of articles. The authors
employed the Cochrane RoB 2
critical appraisal tool to assess each
article. Researchers reviewed the
articles independently to decide
their suitability as references for
further research. This detailed
evaluation process resulted in the
final scores, which are presented in
Table 2.
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Table 2. Chart of Data Studied

N  Author, Country Aim Study Measureme Rob 2

o Year Population nt

1 (Lietal.,, 36sites evaluating The study The results Low
2022) in China the safety has a total of this Risk

and efficacy sample size study show of
of of 252, that Bias
fuzuloparib  divided into fuzuloparib
in 167 in the can
comparison  treatment improve the
to a placebo group and PFS in
asanovarian 85 in the ovarian
cancer control cancer, as
maintenance group. demonstrat
medication. ed by a HR
of 0.25. In
the
subgroup
analysis,
the  study
also showed
consistent
results,
with a HR of
0.14 in
patients
with
germline
BRCA1 or
BRCA2
mutations
and a HR of
0.46 in
patients
without
mutations.

2 (duBois 17 evaluating A total of The results Some
et al., nations pazopanib's 940 patients of this Conce
2014) in safety and were study rn

Australia efficacy as included, indicate
, Asia, an ovarian with 472 in that
Europe, cancer the pazopanib
and maintenance treatment can
North treatment. group improve
America (receiving PFS with a

pazopanib)  HR of 0.77.

and 468 in

the control

group

(receiving

placebo).
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3 (Laiet Multicen evaluating Pada The results Some
al., ter the efficacy penelitian show that Conce
2020) of ini terdapat the group rn

carboplatin 2 kelompok receiving
plus PLD as penelitian PLD +
maintenance vyaitu carboplatin
treatment kelompok had better
for ovarian treatment PFS
cancer. sebesar 45 compared

pasien to the

(penerima control

PLD + group, with

carbloplatin a HR of

) dan 0.40.

kelompok

control

sebesar 21

pasien

(Observasi)

4 (Lederma Multicen evaluating There were The results Low
nnetal., ter gatipotuzum 216 patients indicate Risk
2022) ab's safety in all; 65 that of

and efficacy received a patients Bias
as a placebo and receiving
maintenance 151 received gatipotuzu
treatment gatipotuzum mab did not
for TA-MIC ab. show a
positive significant
recurrent difference
ovarian compared
cancer. to those
receiving a
placebo, as
evidenced
by a HR of
0.96 and
the same
median PFS
of 3.5
months (3.3
- 4.6
months) in
the
gatipotuzu
mab group
and 3.5
months (3.0
- 4.7
months) in
the placebo
group.
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5 (X. H 30 evaluating There were The results Low
Wu et centers niraparib’s a total of show that Risk
al., in China safety and 265 niraparib of
2021) efficacy as a samples, significantl  Bias

maintenance divided into y improved
treatment two groups: median PFS
for 177 patients compared
platinum- in the to placebo,
sensitive treatment with a HR of
ovarian group and 0.30.
cancer that 88 patients
has in the
returned. control

group.

6 (del Multicen  assessing There are This study Some
Campo et ter niraparib's 553 patients consists of Conce
al., efficacy and inall; 367 of two cohort rn
2019) safety in the them are on studies. In

treatment of niraparib the cohort
platinum- while 179 with a
sensitive are on population
recurrent placebo of patients
ovarian with  BRCA
cancer. mutations,
niraparib
demonstrat
ed a
beneficial
effect on
median PFS
with a HR of
0.24.
Similarly, in
the cohort
with a
population
of patients
without
BRCA
mutations,
a positive
effect was
also
observed,
with a HR of
0.58.

7 (Mirzaet 107 sites evaluating A total of This study Low
al., in the niraparib’s 553 patients consists of Risk
2016) country safety and were two cohort of

that efficacy as a included, studies. In Bias
were maintenance consisting of the  study
enlisted treatment 203 patients with a
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in
ENGOT,
including
the US,
Canada,
and
Hungary

for
platinum-
sensitive
ovarian
cancer that
has
returned.

from the
gBRCA
cohort and
350 patients
from the
non-gBRCA

cohort.

population
of patients
with  BRCA
mutations,
niraparib
showed
better
results
compared
to the
cohort with
a
population
of patients
without
BRCA
mutations,
with a HR of
0.27 versus
0.45. In the
non-BRCA
cohort
study,
further sub-
analysis
was
conducted,
and it was
found that
in patients
with  HRD,
niraparib
was
effective in
improving
PFS, with a
HR of 0.38.

8

(L. Wu et China
al.,
2021)

evaluating
Olaparib's
efficacy and
safety in the
Chinese
population
as a
maintenance
treatment
for ovarian
cancer with
a platinum-
sensitive
BRCA
mutation.

There were
total of 64
patients,
with 44
patient in
treatment
group
(receiving
Olaparib)
and 20
patients in
control
group
receiving
placebo.

This  study
demonstrat
ed that
Olaparib
can reduce
the risk of
disease
progression
or death by
54%, with a
HR of 0.46.
However,
the median
PFS in the
Olaparib

Low
Risk
of

Bias
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group has
not yet
been
reached

and
requires
further
observation

This study

9 (Ray- 11 evaluating In total, 806 Low
Coquard country the safety individuals demonstrat Risk
et al., and efficacy participated ed that the of
2019) of in the combinatio Bias

bevacizuma research; n of
b with 537 of them Olaparib
olaparib as a received and
maintenance olaparib bevacizuma
treatment with b has a
for bevacizuma better
platinum- b, while 269 effect on
sensitive patients PFS, with a
ovarian received a HR of 0.59.
cancer. placebo plus Even better
bevacizuma results
b. were
observed in
patients
with  HRD,
indicated
by a HR of
0.33. A
deeper
analysis of
patients
with  HRD
but without
BRCA
mutations
revealed a
HR of 0.43.

10 (Fujiwara 7 evaluating There were The results Low
et al., centers the safety twenty-four of the study Risk
2021) in Japan, and efficacy patients in indicate of

sub- of all, fifteen that Bias

group of bevacizuma of whom Olaparib

PAOLA- b with received and

1/ENGO olaparib as a bevacizuma bevacizuma

T-ov25 maintenance b and b are
treatment olaparib, effective in
for advanced and nine of improving
ovarian whom PFS, as
cancer in the received shown by a
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Japanese bevacizuma HR of 0.34.
population. b and a |In the
placebo. analysis of
the
population
with  HRD,
bevacizuma
b was also
effective,
with a HR of
0.57.

11 (Kim et East Asia evaluating 354 This study Low
al., pazopanib's  individuals  states that Risk
2018) safety and total were pazopanib  of

efficacy in included in does not Bias
the East the trial; have a
Asian 145 were beneficial
population from the effect and
as a East Asia may even
maintenance study and have a
treatment 209 from detrimental
for ovarian AGO- effect on
cancer that OVAR16. A the East
has not 1:1 ratio of Asian
progressed patients population,
following underwent as reported
first-line randomizati in the AGO-
therapy. on. OVAR16
study. The
current
study
replicates
the  AGO-
OVAR16
research
with an East
Asian
population
and the
result is
pazopanib,
when used
as
maintenanc
e therapy,
showed a
HR of
1.114.

12 (Gonzale Multicen assessing the There were This study Low
z-Martin  tre overall 733 shows that Risk
et al., niraparib individuals niraparib of
2023) survival rate in all, of can reduce Bias
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in patients whom 487 PFS with a
with received HR of 0.66.
advanced, niraparib Niraparib is
platinum- and 246 also more
sensitive received a effective in
ovarian placebo. patients
cancer. with  HRD,
as indicated
by a HR of
0.52.

13 (Coleman Multicen evaluating Out of 564 The results Low
et al., ter rucaparib's patients, show that Risk
2017) across 11 efficacy in 375  were patients of

Countrie treating given receiving Bias

s with 87 platinum- rucaparib, rucaparib

Hospitals sensitive and 189 have higher

and ovarian were givena PFS with a

Cancer cancer as a placebo. HR of 0.36.

Centers. maintenance Rucaparib

treatment. also has a

better
effect on
PFS in
patients
with BRCA
mutations
and HRD, as
demonstrat
ed by HR of
0.23 and
0.32,
respectivel
y.

14 (X. Wuet 41 evaluating There were Senaparib Low
al., Centers  senaparib's total of 404 has been Risk
2024) in China safety and patients, shown to of

efficacy as a with 271 improve Bias
maintenance patient PFS with a
treatment receiving HR of 0.43.
for advanced senaparib However,
ovarian and 133 overall
cancer after patient survival
first-line receiving (OS) data in
chemothera placebo this study is
py. not yet
mature for
presentatio
n and
requires
further

observation
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15 (Lietal.,, China evaluating There were Niraparib Low

2023) niraparib at total of 384 improves Risk
a modified patients PFS with a of
dosage for randomized HR of 0.45. Bias
use as a into 225 The effect
maintenance patients of
treatment receiving increasing
for a sizable niraparib PFS  with
patient and 129 niraparib is
group with patients better in
advanced receiving patients
ovarian placebo with
cancer that germline
is sensitive BRCA
to platinum. mutations

compared
to those
without
germline
BRCA
mutations,
with HRs of
0.40 and
0.48,
respectivel
y.

16 (Coleman Multicen evaluating In this This study Low
et al., tre at veliparib's study, there shows that Risk
2019) 202 sites efficacy as was a total veliparib of

in 10 an advanced sample size can Bias
Country  serous of 1,140 improve
ovarian patients, PFS in
cancer divided into populations
treatment three of patients
for both groups: the with BRCA
induction treatment mutations
and group or HRD,
maintenance receiving proofen by
chemothera HR of 0.44
py with and 0.57,
veliparib respectivel
and y.
veliparib as
maintenanc
e
treatment,

consisting of
383

patients;

the
treatment
group
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receiving
chemothera
py without
veliparib
and
veliparib as
maintenanc
e
treatment;
and the
control
group of 375
patients
receiving
chemothera
py with a
placebo and
placebo as
maintenanc
e
treatment.

17

(Mizuno
et al.,
2023)

24
institutio
nin
Japan

evaluating
the safety
and efficacy
of veliparib
in
combination
with
paclitaxel
and
carboplatin
as a
maintenance
treatment
for high-
grade serous
ovarian
cancer.

In this
study, the
sample size
was 78
patients,
divided into
three
groups: 25
patients in
the
treatment
group
receiving
chemothera
py with
added
veliparib
and
veliparib as
maintenanc
e therapy;
30 patients
in the
treatment
group
receiving
chemothera
py with
added
veliparib
and placebo

This  study
demonstrat

Low
Risk

es that of

veliparib
can
improve
PFS in
ovarian
cancer with
a HR of
0.46.

Bias
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as
maintenanc
e
treatment;
and 23
patients in
the control
group
receiving
chemothera
py with
placebo and
placebo as
maintenanc
e
treatment.

18  (Pujade- 123 sites evaluating Out of total Olaparib Low
Lauraine in the efficacy 295 sample shows an Risk
et al., 16 of olaparib involved in improveme of
2017) country  tablets as a the nt in PFS in Bias

maintenance research, ovarian
treatment They were cancer with
for ovarian divided into a HR of
cancer that two groups: 0.30.
has returned 196 patients
after in the
platinum- treatment
sensitive group
treatment (receiving
and has Olaparib)
BRCA1 or and 99
BRCA2 patients in
mutations. the control
group
(receiving
placebo).

19 (Poveda 123 sites Assessingthe There were With longer Low
et al., in 16 efficacy of 295 patients data Risk
2021) country  Olaparib in all, of follow-up, of

tablets in whom 196 Olaparib Bias
the received continues
treatment of olaparib and to show
platinum- 99 received consistent
sensitive a placebo. improveme
recurrent nt on
ovarian making
cancer in longer PFS
patients who in ovarian
have cancer,
mutations in with a HR of
either BRCA1 0.74.

or BRCA2.
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20 (Moore 118 assessing In this This study Low
et al., pusat di  Olaparib's study, the states that Risk
2018) 15 effectivenes total sample Olaparib of

negara S as a size was can reduce Bias
maintenance 391, with the risk of
treatment 260 patients disease
for ovarian in the progression
cancer with treatment and death
BRCA group by 70%, as
mutations (receiving demonstrat
that is Olaparib) ed by the
platinum- and 131 analysis
sensitive. patients in showing a
the control HR of 0.30
group for PFS.
(receiving
placebo).

21 (Banerje 118 assessing There were With longer Low
eetal., pusatdi Olaparib's total of 391 follow-up Risk
2021) 15 effectivenes patients data, of

negara S as a with 260 Olaparib Bias
maintenance patiens continues
treatment receiving to show
for ovarian olaparib and consistent
cancer with 131 patiens results with
BRCA receiving previous
mutations placebo studies.
that is Olaparib
platinum- can
sensitive. improve
PFS, as
evidenced
by a HR of
0.33.

22 (DiSilvest 118 assessing There were After the Low
roetal.,, pusatdi Olaparib's a total of data Risk
2023) 15 effectivenes 391 patients matured, of

negara S as a with 260 the effect Bias
maintenance patiens of Olaparib
treatment receiving on OS was
for ovarian olaparib and analyzed
cancer with 131 patiens and showed
BRCA receiving a positive
mutations placebo results.
that is Olaparib
platinum- can
sensitive. improve
oS, as
demonstrat
ed by a HR
of 0.55.
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DISCUSION

For each publication included
in this review, details such as the
authors' names, publication vyear,
country, objectives, methodology,
population, and findings were
recorded, as outlined in Table 2. The
review focused on identifying key
themes, including the
characteristics of women receiving
maintenance therapy and the effects
of such therapy. The findings from
these articles are summarized in the
chart below, with articles
categorized by drug class and type.
Eighteen articles examined PARP
inhibitors as maintenance therapy,
with 8 focused on olaparib, 5 on
niraparib, 1 on rucaparib, 2 on
veliparib, 1 on fuzuloparib, and 1 on
senaparib. Additionally, 2 articles
investigated angiogenesis inhibitors,
specifically pazopanib; 1 article
explored monoclonal antibodies,
specifically gatipotuzumab; and 1
article studied PLD. This review
encompasses research from various
institutions and countries.

Poly (ADP-ribose)
(PARP) Inhibitors

In DNA repair, there are two
crucial factors: PARP enzymes and
BRCA1/2 genes. When PARP is
inhibited in ovarian cancer patients
with BRCA1/2 mutations, the tumor
cells lose these two essential factors
for DNA repair, leading to increased
DNA damage and apoptosis.
Currently, several PARP inhibitors
have been approved for use by the
FDA (Food Drug Administration) for
use as monotherapy in the treatment

Polymerase

of ovarian cancer that recurs:
rucaparib (Rubraca, Clovis
Oncology), olaparib  (Lynparza,

AstraZeneca), and niraparib (Zejula,
Tesaro) (Ringley et al., 2018). There
are also several new PARP inhibitors
such as veliparib, fuzuloparib, and
senaparib.
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Olaparib

The results of the
SOLO2/ENGOT Ov-21 study indicate
that the administration of olaparib
can increase the median PFS and OS,
as evidenced by a HR of 0.30 for
median PFS and 0.74 for median
0S.(Poveda et al., 2021; Pujade-
Lauraine et al., 2017).

There are three articles
analyzing the SOLO1/GOG 3004
study over a 7-year period. This
research demonstrates that olaparib
can significantly improve median PFS
and OS, as indicated by a hazard
ratio (HR) of 0.33 for median PFS and
0.55 for OS (Banerjee et al., 2021;
DiSilvestro et al., 2023; Moore et al.,
2018). There is also a research that
replicated the SOLO1 design in a
Chinese population provided
additional support for these findings,
indicating that olaparib lowered
progression or mortality by 54% when
compared to a placebo, with a HR of
0.46 (L. Wu et al., 2021).

Bevacizumab and Olaparib
Combination
When bevacizumab is

combined with olaparib, it has a
greater effect on improving PFS
compared to when bevacizumab is
used as a single maintenance
therapy in ovarian cancer. This is
demonstrated in the PAOLA-1 trial,
which showed that the treatment
group receiving the combination
therapy had a higher median PFS
compared to the control group
(receiving bevacizumab + placebo),
with 22.1 months versus 16.6 months
and a HR of 0.59. This effect is also
more pronounced in populations
with BRCA mutations and HRD. The
HR for patients with BRCA mutations
was 0.33, and for patients with HRD
mutations but  without BRCA
mutations, the HR was 0.43. (Ray-
Coquard et al., 2019).
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This drug combination has also
been proven effective in the
Japanese population. A subgroup
analysis conducted on Japanese
patients showed that this
combination could increase the
median PFS in the treatment group
to 27.4 months, compared to 19.4
months in the control group, with a
hazard ratio (HR) of 0.34. |In
Japanese patients with HRD, this

combination had an HR of
0.57.(Fujiwara et al., 2021).
Niraparib

Niraparib  showed better

median PFS compared to placebo
across all groups (13.8 months versus
8.2 months) in a 3.5-year follow-up
of the PRIMA/ENGOT-0V26/GOG-
3012 trial, with a HR of 0.66. In the
HRD and HRP groups, the niraparib
group also demonstrated improved
PFS: 24.5 months compared to 11.2
months with a HR of 0.52 in the HRD
group, and 8.4 months compared to
5.4 months with a HR of 0.65 in the
HRP group (Gonzalez-Martin et al.,
2023).

Niraparib increased median
PFS in patients with gBRCA
mutations, non-gBRCA patients with
HRD, and patients without gBRCA
mutations, according to the ENGOT-
OV16/NOVA study. The HRs for the
gBRCA group was 0.27, the overall
non-gBRCA group was 0.45, and the
non-gBRCA with HRD group was 0.38
(Mirza et al., 2016). Niraparib also
improved the median PFS for both
partial and full responders among
patients with gBRCA mutations and
those without, according to further
data from this trial. Following
platinum-based chemotherapy, the
HR was 0.24 for gBRCA patients who
had a partial response (PR) and 0.30
for those who had a complete
response (CR). The HR for patients
without a gBRCA mutation was 0.35
for PR and 0.58 for CR (del Campo et
al., 2019).
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According to the NOVA Trial,
thrombocytopenia forced 73% of
patients with recurrent ovarian
cancer to lower their niraparib
dosage from 300 mg/day within the
first three months of treatment.
According to the RADAR study,
individuals who were under 77 kg in
weight or had platelets < 150 x
10”3/ml may receive a dosage of 207
mg/day without experiencing any
side effects (Berek et al., 2018). As
a result, the NORA Trial modified its
protocol to include an individualized
starting dosage (ISD). This led to a
longer median PFS of 18.3 months for
the ISD niraparib group as opposed to
5.4 months for the placebo group,
with a HR of 0.32 (X. H. Wu et al.,
2021)

Additionally, the PRIME
research demonstrated that
niraparib, with a HR of 0.45,
increased PFS in the ISD group as
compared to a placebo (24.8 months
versus 8.3 months). With a PFS HR of
0.40 in the BRCA group and 0.48 in
patients without BRCA mutations,
niraparib proved to be advantageous
for both BRCA-positive and BRCA-
negative groups (Li et al., 2023).

Rucaparib

With a HR of 0.36, the ARIEL3
Trial showed that the rucaparib
group’'s median PFS was longer than
that of the placebo group (10.8
months  versus 5.4  months).
Subsequent investigation revealed
that, with a HR of 0.23, individuals
with  BRCA mutations in the
rucaparib group had a substantially
longer median PFS (16.6 months
versus 5.4 months) than those in the
placebo group. Furthermore, the
rucaparib group showed better PFS
(13.6 months versus 5.4 months)
with a HR of 0.32 in patients with
HRD when compared to the placebo
group (Coleman et al., 2017).
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Veliparib

Patients with advanced serous
ovarian cancer receiving veliparib as
maintenance treatment exhibited a
longer median PFS (23.5 months
versus 17.3 months) than the control
group (HR : 0.68), according to
VELIA/GOG-3005 research. Further
examination of individuals with HRD
showed that the veliparib-treated
group had a longer PFS (31.9 months
versus 20.5 months) with a HR of
0.57 compared to the control group.
The veliparib group showed a higher
median PFS (34.7 months versus 22
months) among individuals with
BRCA mutations than the control
group (HR of 0.44) (Coleman et al.,
2019). In a related study assessing
the effectiveness of veliparib in a
Japanese population, the intention-
to-treat group receiving veliparib
had a higher median PFS (27.4
months versus 19.1 months) than the
control group, with a HR of 0.46;
however, the p-value of 0.1 meant
that the results were not statistically
significant (Mizuno et al., 2023).

Fuzuloparib

According to Li et al. (2022),
fuzuloparib therapy resulted in a
substantial improvement in median
PFS with a HR of 0.25 when
compared to the placebo group (12.9
months  versus 5.5  months).
Fuzuloparib consistently increased
PFS in individuals with germline
BRCA 1/2 mutations (HR 0.14) as
well as those without these
mutations (HR 0.46), according to
subgroup analysis (Li et al., 2022).

Senaparib

Senaparib's efficacy and safety
as a maintenance treatment for
advanced ovarian cancer were
assessed in the FLAMES trial. The
results showed that the median PFS
in the senaparib group was not yet
reached, while the placebo group's
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PFS was 13.6 months with a HR of
0.43 (X. Wu et al., 2024).

Angiogenesis Inhibitor (Pazopanib)

According to a study by du Bois
et al. (2014), pazopanib improved
median PFS in  maintenance
treatment (17.9 vs. 12.3 months)
when administered as monotherapy,
with a HR of 0.77 when compared to
placebo (du Bois et al., 2014). In
contrast, pazopanib did not increase
median PFS in a different research
that focused on an East Asian
population; in fact, PFS in the
pazopanib group was worse than in
the placebo group (17.9 vs. 21.5
months) with a HR of 1.114 (Kim et
al., 2018).

Monoclonal Antibodies

According to research by
Ledermann et al. (2022), patients
with TA-MUC1-positive primary high-
grade serous peritoneal cancer,
fallopian tube, or recurrent ovarian
cancer did not see an improvement
in their median PFS when given
gatipotuzumab compared to placebo
(both 3.5 months), with a HR of 0.96
(Ledermann et al., 2022).

Pegylated Liposomal Doxorubicin
and Carboplatin

Pegylated liposomal
doxorubicin (PLD) and carboplatin
were used as  maintenance
treatment in a research by Lai et al.
(2020); carboplatin was chosen
based on the patients’ positive
response to platinum-based
chemotherapy. The results showed
that, with a HR of 0.40, the
combination of PLD plus carboplatin
considerably increased the median
PFS in comparison to placebo (55.5
vs. 9.2 months) (Lai et al., 2020).
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CONCLUSION

This study highlights the
effectiveness of various ovarian
cancer treatments, particularly
those involving PARP inhibitors,
angiogenesis inhibitors, monoclonal
antibodies, and combination
therapies. When compared to
placebo, PARP inhibitors such as
niraparib, olaparib, veliparib,
rucaparib, senaparib, and
fuzuloparib have  continuously
demonstrated substantial increases
in PFS, particularly in patients with
HRD and BRCA mutations. The
combination of olaparib and
bevacizumab further improves PFS
for  specific patient  groups,
underscoring the  benefits of
combined treatment approaches.

Angiogenesis inhibitors, such
as pazopanib, hold promise in
maintenance therapy, though their

effectiveness can vary across
different patient  populations.
Monoclonal antibodies like

gatipotuzumab have shown limited
success in enhancing PFS, indicating
the need for more research in this
field. Furthermore, it has been
demonstrated that adding PLD to
carboplatin as a maintenance
therapy can improve PFS, indicating
its usefulness in treatment regimens
for patients who perform well with
platinum-based chemotherapy.

In summary, these results
underscore the need for
personalized treatment approaches
that consider the molecular and
genetic characteristics of ovarian
cancer to achieve the best
therapeutic outcomes.
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