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Opinion statement

Ovarian carcinosarcoma (0CS), also known as a malignant mixed Miillerian tumour (MMMT),
is a rare and aggressive form of cancer that accounts for less than 5% of ovarian cancers. It
is characterized by high morbidity and mortality rates, with a median overall survival (0S)
of less than 2 years. Several factors, including advancing age, nulliparity, reduced lactation
rates, decreased use of oral contraceptive pills, genetic mutations in BRCA (breast cancer)
genes, and the use of assisted reproductive technology, may increase the risk of 0CS. Poor
prognostic factors include an advanced stage at diagnosis, older age, lymph node metas-
tasis, suboptimal surgical cytoreduction, the presence of heterologous features on histo-
pathology, and increased expression of vascular endothelial growth factor (VEGF), tumour
protein p53, and p53 alongside Wilms tumour 1 (WT1). The main treatment approach for
0CS is cytoreductive surgery followed by platinum-based chemotherapy, although immu-
notherapy is showing promise. Homologous recombination deficiency (HRD) testing may
enhance outcomes by enabling personalized immunotherapy and targeted therapies for
specific patient groups, thereby reducing unnecessary side effects and healthcare costs.
However, there is currently a lack of standardised treatment regimens for OCS patients,
with most studies consisting of case reports and a shortage of suitable comparator groups.
This article aims to provide clinicians with information on the epidemiology, risk factors,
prognostic factors, and latest therapeutic advancements in OCS.

o')

Check for
updates


http://orcid.org/0000-0002-2512-6131
http://crossmark.crossref.org/dialog/?doi=10.1007/s11864-023-01138-4&domain=pdf

1668

Current Treatment Options in Oncology (2023) 24:1667-1682

Introduction

Ovarian cancer ranks as the fifth primary cause of can-
cer-related deaths in women. According to the GLO-
BOCAN study, there is a projected global surge of 55%
in ovarian cancer cases and a 67% rise in mortality
between 2012 and 2035 [1]. The major risk factors for
ovarian cancer include a family history of the disease
and genetic syndromes associated with it. Although
factors like obesity, smoking, and a sedentary lifestyle
are linked to an increased risk of ovarian cancer, they
have not been established as definitive predisposing
factors [2]. Endometriosis is directly correlated with
certain subtypes of ovarian cancer, specifically clear cell
and endometrioid ovarian carcinoma [3]. Currently,
there are no effective screening tools available, and
the cost-effectiveness analyses of screening programs
have yielded mixed results [4]. More than two-thirds of
women are diagnosed with advanced stages of ovarian
cancer, leading to estimated 5-year survival rates rang-
ing from 20 to 40%, whilst individuals diagnosed at
an early stage experience a 5-year survival rate exceed-
ing 90% [5, 6]. The conventional treatment approach
involves cytoreductive surgery combined with plati-
num-based chemotherapy administered before or after
the operation [7]. However, as many as 80% of patients
experience a relapse within 12 to 18 months after com-
pleting the treatment, requiring first-line chemotherapy
based on their platinum sensitivity. Specific subsets of
patients may benefit from molecular targeted therapy,
which provides improved treatment responses and
reduced systemic toxicity. The inherent genomic and
epigenomic diversity of ovarian cancer is mirrored at
the protein level, presenting potential opportunities for
discovering new pharmacological targets [8].
Histologically, ovarian cancer is categorized into
epithelial and non-epithelial types. Within epithelial
ovarian cancers (EOC), the World Health Organi-
sation defines seven histological subtypes—serous,

endometrioid, clear cell, mesonephric-like carcinoma,
dedifferentiated carcinoma, mixed carcinoma, and
carcinosarcoma [9]. Each subtype represents a unique
entity with variations in clinical manifestations, genetic
mutations, and treatment responses.

Ovarian carcinosarcoma (OCS), otherwise known as
a malignant mixed Miillerian tumour, is a rare, aggres-
sive type of epithelial ovarian neoplasm, accounting
for less than 5% of ovarian malignancies [10, 11]. His-
tologically, OCS consists of both high-grade carcino-
matous and sarcomatous elements [10, 12]. Although
there have been reports indicating similarities between
OCS and more common subtypes of EOC, OCS is con-
sidered to possess distinct clinical characteristics that
set it apart and result in distinctive behaviour [10, 13¢,
14]. It is an uncommon form of gynaecological cancer
associated with high morbidity and mortality, and the
prognosis continues to be dismal [14, 15]. According
to several studies, OCS is reported to have a worse prog-
nosis compared to other forms of ovarian malignan-
cies, such as papillary serous ovarian carcinoma, in all
International Federation of Gynaecology and Obstet-
rics (FIGO) stages [16-18]. Additionally, some patients
may experience non-specific symptoms of ovarian can-
cer (gastrointestinal disturbance, bloating, and early
satiety), whilst others may be asymptomatic, further
contributing to poor survival via late clinical presenta-
tion and consequently a more advanced FIGO stage at
diagnosis [19]. Whilst more common types of EOC are
managed with cytoreductive surgery and neo- and/or
adjuvant platinum-based chemotherapy, OCS has no
established or standardised treatments, and large-scale
prospective studies remain scarce [20, 21].

This article aims to provide clinicians with informa-
tion regarding the epidemiology of OCS, risk factors
associated with the disease, prognostic factors, and the
evaluation of the latest developments in therapeutics.

Epidemiology and risk factors

Globally, ovarian cancer is the fifth most common gynaecological cancer,
accounting for approximately a quarter of a million diagnoses and more
than 150,000 deaths each year [2, 22]. Higher incidence rates and mortal-
ity risks have been identified in more developed regions [2]. EOC is the
most predominant type of ovarian cancer, whereas OCS represents a rare
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yet biologically unique ovarian cancer with a poor prognosis [23, 24].
According to a consensus review conducted by the Gynecologic Cancer
InterGroup, the median overall survival (OS) for OCS is reported to be
less than 2 years, and approximately 90% of OCS cases exhibit malignant
spread [24].

In the UK, on average, more than a quarter of new ovarian cancer cases
(28%) are diagnosed in patients aged 75 and over [25]. Similarly to most
cancer types, incidence increases with age, as this largely reflects cell DNA
damage accumulating over time. The average age of OCS onset is between 60
and 70 years of age [26]. Ovarian cancer incidence rates are projected to rise
by 5% in the UK over the next two decades, which could be due to popula-
tion growth and an ageing population, but also other risk factors such as
increasing nulliparity rates and decreased lactation, decreasing use of oral
contraceptive pills, and increasing use of assisted reproductive technology
and mutations in BRCA genes [25, 27].

Detailed regional statistics for OCS incidence or distribution are una-
vailable due to their rarity, thus providing difficulty for critical analysis of
regional differences [10, 11]. Racial disparities among 2866 patients with
OCS were investigated by the Uniformed Services University, USA, and it
was found that race was not an independent prognostic factor in OCS [28].
Patients’ characteristics must be viewed holistically in appreciation of socio-
economic and comorbid status, which may be more pronounced among
different demographics. Nevertheless, ovarian cancer in England was not
found to be associated with deprivation, although it is important to consider
the variations in healthcare systems internationally, as the National Health
Service (NHS) “free at the point of use” ethos is not universally applicable
and financial cost could contribute to late presentation.

Prognostic factors

One important factor associated with worse survival in patients with OCS
is the advanced stage of the disease, according to the FIGO classification
[13e, 29, 30]. A study reviewed 37 cases of OCS, with 70% of patients
staged at III or IV, and reported a significant decrease in survival rates,
dropping from 40 to 6% after a 5-year period [30]. It concluded that the
early FIGO stage was an independent prognostic factor for OCS survival.
A 2011 study discovered that patients with advanced OCS received poorer
response rates to platinum-based chemotherapy compared to the cohort
of patients with serous EOC [31], which is supported by other studies
that noticed consistently worse survival in all stages of OCS compared
with individuals diagnosed with high-grade serous ovarian cancer [10, 17].
Older age at diagnosis has also been identified as a poor prognostic factor
in patients with OCS, alongside the presence of lymph node metastasis [29,
31, 32]. A 2010 study reported significantly improved survival in patients
who underwent lymphadenectomy, reducing the mortality risk by 34% in
such patients compared with those who did not have lymphadenectomy
[29]. Additionally, the presence of residual disease following debulking
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surgery is linked to reduced survival rates and lower disease-free survival,
mainly due to an increased risk of recurrence. Therefore, achieving opti-
mal surgical cytoreduction is a crucial prognostic factor that significantly
impacts survival outcomes [33-35].

Histopathologic features may represent an additional predictor of
prognosis. Various studies have supported the hypothesis that heterolo-
gous features—elements that are not usually present in the ovary—are
correlated with less favourable outcomes [34-37], whilst others have
contradicted these findings [30, 33, 38, 39]. One study investigated the
effects of epithelial and stromal tumour components on advanced OCS
and concluded that tumours with more than 25% stromal components
significantly resulted in worse outcomes [39]. Increased expression of vas-
cular endothelial growth factor (VEGF), a potent angiogenic factor, and
an increased number of small vessels are important in predicting poor
survival [40]. High expression of the mutated form of tumour suppressor
protein p53 has been frequently observed in gynaecological malignan-
cies, particularly in OCS [41, 42]. Overexpression of p53 alongside Wilms
tumour 1 (WT1) protein resulted in reduced OS [43]. Carter et al. discov-
ered that the 20-year survival probability of individuals with no expression
of either p53 or WT1 was 67.7%, which drastically reduced to 6.5% in
those with both WT1 and p53 expression [43]. Whilst there is insufficient
data on the influence of the Ki67 antigen expression on OCS survival,
one study concluded that the 5-year survival in the highly-expressed Ki67
group was 15.9% compared to 36.4% in the low-expressed group but was
deemed statistically insignificant [38]. There are various studies investi-
gating the expression of Ki67 in other gynaecological malignancies, such
as uterine carcinosarcomas [44-47]. Finally, cancer antigen 125 (CA 125)
levels were found to be elevated in 74% of OCS patients but deemed to
be statistically insignificant for survival prediction [14]. However, a study
conducted by Nazari et al. reported a statistically significant relationship
between CA 125 levels and OCS staging, although the authors acknowl-
edged its limitations as a sole prognostic tool [48].

Therapeutic developments

Chemotherapy

Paclitaxel and carboplatin (PC) have been widely used as combined chem-
otherapy in the management of EOC [49], but the most effective regimen
for OCS is not yet known. For the treatment of OCS, a 2022 randomised
controlled trial (RCT) investigated the efficacy of PC compared to paclitaxel
and ifosfamide; longer OS (30 vs. 25 months) and progression-free survival
(PES) (15 vs. 10 months) were reported in the PC group [50]. However,
this trial explored both uterine carcinosarcoma (UCS) and OCS, enroll-
ing a large group of 449 eligible patients with UCS but only 90 eligible
OCS patients. The results regarding OCS specifically were reported to be
determined with limited precision and found to be statistically insignifi-
cant. A phase II RCT (MITO-26) recruited 45 patients, with advanced or
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recurrent OCS (n=32) and UCS (n=13), to assess the safety and efficacy of
trabectedin across seven centres in Italy [51]. To be eligible for the study,
patients needed to have a disease that was not controllable through sur-
gery and radiotherapy. Additionally, they were required to have received
a maximum of two lines of chemotherapy prior to the commencement
of the study. Regarding adverse events, 8 patients experienced decreased
white cell and neutrophil counts, 6 patients had increased alanine ami-
notransferase (ALT) and aspartate aminotransferase (AST), and 2 patients
died directly as a result of drug-related haematological toxicity. The objec-
tive response rate (ORR) was 11.9%, with a median PFS and OS of 2.01
and 4.64 months, respectively. However, the MITO-26 study acknowledges
that, due to the current absence of a standardised treatment, a comparator
treatment cannot be utilised to assess the drug’s efficacy. Furthermore, the
study did not measure the primary endpoint for OCS patients exclusively,
and therefore, trabectedin as monotherapy in OCS management needs
further exploration.

A retrospective cohort study explored patients who were experiencing
persistent or recurrent gynaecological carcinosarcomas and investigated the
impact of second-line chemotherapy on OS in both UCS and OCS [52].
Among 46 patients, only 7 were confirmed OCS patients who received
second-line chemotherapy regimens of adriamycin (n=1), carboplatin
and docetaxel (n=4), PC (n=1), and other regimens (n=1). The deci-
sion to receive monotherapy or combined chemotherapy was determined
by whether the patient had a treatment interval of less or greater than
180 days. PFS and median OS were calculated as 6.9 and 11.9 months
respectively, but the results were not statistically significant. The study had
an inadequate sample size to confirm whether combination or mono-
therapy was more efficient than the other, and further work is needed to
establish first- and second-line therapies for OCS.

Surgery and Chemotherapy

Optimal cytoreductive surgery followed by chemotherapy has been fre-
quently considered in the primary management of the disease, despite no
available RCTs [53]. A retrospective study reviewed a cohort of patients
(n=267) from 1999 to 2021 who were diagnosed with peritoneal dissemi-
nation from tubo-ovarian malignancies and had undergone cytoreductive
surgery (CRS) and hyperthermic intraperitoneal chemotherapy (HIPEC)
[54]. Sixteen out of the 267 patients had confirmed OCS with advanced
disease (FIGO stage I1I or above) and received adjuvant chemotherapy with
either cisplatin, a combination of cisplatin and doxorubicin, or melphalan.
Management with CRS and HIPEC reported no 90-day mortality and was
associated with low rates of malignant bowel obstruction; nevertheless, its
significance on the median OS cannot be determined until larger cohort
studies with longer follow-ups are performed. Interestingly, another retro-
spective study conducted by Nizam et al. identified 27 OCS patients and
investigated the impact of adjuvant platinum-based chemotherapy on OS
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[53]. The study concluded that the OS in patients who underwent adjuvant
chemotherapy was significantly improved compared to those who did not,
and the stage of disease did not affect the outcome. Further support came
from a cohort study conducted by Hollis et al. in 2022, which revealed
an extended OS among OCS patients who underwent debulking surgery
followed by platinum-based adjuvant chemotherapy [10]. However, the
investigators concluded that residual disease absence after debulking sur-
gery and early-stage disease were both strongly associated with improved
survival [10].

A case series conducted by Sethi et al. studied patients receiving adjuvant
chemotherapy with PC after a total abdominal hysterectomy (TAH) with
bilateral salpingo-oophorectomy (BSO) and complete lymph node dissec-
tion (LND) [55]. The paper concluded that cytoreductive surgery with LND
observed better survival compared to minimal surgery. Similarly, another
patient underwent a TAH, bilateral adnexectomy, omentectomy, and lym-
phadenectomy with no residual disease, followed by PC treatment [56]. The
published report noted that the patient was disease-free when followed up
at 45 months. Additionally, a large French retrospective multi-centre study
included 425 patients with gynaecological carcinosarcomas, of whom 112
women had advanced OCS (FIGO stage III or above) [57]. Analysis revealed
that OCS patients who underwent both upfront primary debulking and inter-
val cytoreductive surgery followed by front-line chemotherapy had signifi-
cantly better PFS.

Kozlowski et al. explored 14 patients with primary OCS. Among them, 10
patients underwent surgery and adjuvant platinum-based chemotherapy [58].
The authors reported one particular patient who had a recurrence 29 months
after diagnosis, after initially being treated with platinum and paclitaxel
chemotherapy prior to surgery, subsequently received adjuvant chemother-
apy with the same regimens, and had an OS of 46 months. However, the
results of other patients were not discussed, and the impact of surgery and
chemotherapy or surgery alone on the OS could not be determined. Interest-
ingly, Heinzelmann-Schwarz et al. conducted a retrospective study looking
at the efficacy of adjuvant chemotherapy in various subtypes of endometrial
and ovarian cancer, including 17 OCS patients [59]. The study found that
OCS had a higher chemotherapy sensitivity (73.9%) to a combination of
carboplatin and anthracyclines than carboplatin/taxane-based (39.5%) and
carboplatin/alkylating combinations (24.2%), although statistical signifi-
cance was not discussed. Further studies to confirm the value of carboplatin/
anthracyclines as the optimal adjuvant chemotherapy must be performed.
A case report mentioned one particular patient with advanced OCS who
underwent neoadjuvant chemotherapy (NACT), followed by non-curative
unilateral resection of the appendicular organ, total omentectomy, and adju-
vant chemotherapy [60]. She experienced recurrence roughly 21 months after
this initial surgery and received aggressive tumour resection of the para-aortic
and/or pelvic tumours, and replacement of the abdominal aorta and/or iliac
arteries with a synthetic arterial graft. Unfortunately, there were confirmed
lung and mediastinal lymph node metastases 1.3 years later, and the patient
died 5.9 years after diagnosis. It is interesting to note that this patient had
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a greater OS compared to other studies reviewed, suggesting the benefits of
radical surgical intervention in OCS.

Zuhdy et al. reviewed three cases of OCS associated with axillary lymph
node metastasis who either received NACT or adjuvant therapy, but the
median OS and efficacy of individual treatment approaches could not be
determined due to patients being lost to follow-up [61]. To decide on the best
suitable treatment for OCS with axillary lymph node metastasis, multi-centre
studies with large sample sizes are required.

Surgery, Chemotherapy, and Targeted Therapy

A recently published report described a patient diagnosed with rapidly pro-
gressive OCS who had undergone uncomplicated embryo transfer 16 days
prior [62]. The patient received 4 cycles of NACT with PC every 3 weeks.
Interval computed tomography (CT) imaging demonstrated reduced perito-
neal disease and resolved ascites, and subsequently, the patient underwent
optimal debulking surgery. The patient received 2 more cycles of adjuvant
platinum-based chemotherapy with the addition of bevacizumab, which was
continued as maintenance therapy. At the time of writing, the most recent CT
scan showed no evidence of disease, but this report does raise the question
of the long-term effects of assisted reproduction technology on developing
OCS. Nevertheless, NACT may have an important role in optimising debulk-
ing surgery in OCS, thus improving patient outcomes, which has also been
supported by Liu et al. [63]. A case report discussed a 61-year-old female
with advanced OCS who underwent extensive cytoreductive surgery includ-
ing a hysterectomy, bilateral adnexectomy, partial resection of the rectum and
sigmoid colon, and LND [21]. She subsequently received 6 cycles of chemo-
therapy with PC, plus bevacizumab during cycles 3 to 6. HRD testing was
positive, so it was decided to put the patient on bevacizumab and the PARP
inhibitor niraparib, but the patient developed severe myelosuppression, and
thus, she received oral niraparib as maintenance therapy instead. Six months
after the sixth cycle of chemotherapy, the CA 125 levels dropped from 263.4
to 4.55 U/ml, reducing to normal levels. Long-term survival data were not
reported. However, during the six-month follow-up, imaging assessments
revealed no signs of tumour recurrence or disease progression.

Ovarian teratoid carcinosarcoma (OTC) is an even rarer type of OCS, with
the addition of an immature neuroectodermal component |64, 65]. Two case
reports investigated two women with confirmed OTC [64, 65]. A 60-year-
old female was diagnosed with stage IC3 OTC and underwent radical TAH-
BSO, pelvic and para-aortic lymphadenectomy, and subtotal omentectomy
[64]. Two months post-surgery, the patient experienced recurrent disease
with multiple liver and bone metastases on positron emission tomography
CT scan (PET-CT). However, following 4 cycles of vincristine, actinomycin,
and cyclophosphamide chemotherapy, a complete response was achieved.
Subsequently, 2 months after completing chemotherapy, the patient expe-
rienced recurrent peritoneal dissemination. The treatment involved 6 cycles
of PC combined with bevacizumab, resulting in a partial response [64].
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Unfortunately, 2 weeks after completing chemotherapy, the patient died due
to complications from bevacizumab. Similarly, Fox et al. reported a 55-year-
old female who was diagnosed with stage IC OTC and underwent optimal
cytoreductive surgery with TAH-BSO, pelvic lymphadenectomy, and omen-
tectomy [65]. The patient recurred 1 month after the surgery and was then
given 6 cycles of ifosfamide and paclitaxel, followed by 3 cycles of carbopl-
atin, gemcitabine, and bevacizumab. Chemotherapy was discontinued after
a follow-up CT scan confirmed disease progression; therefore, the patient
received 2 cycles of nivolumab, which was not effective. Due to disease pro-
gression, the patient was given a 5-day cycle of bleomycin, etoposide, and
cisplatin. However, 1 week later, the patient died due to neutropenic sepsis,
prior to receiving cycle two. The OS was 14 months since the initial surgery.
Both patients experienced recurrent disease 1 to 2 months after surgery, con-
firming the aggressive nature of the disease. Furthermore, a PIK3CA mutation
was detected in both patients, suggesting that targeting the PIK3CA pathway
may be valuable in the treatment of OTC.

Future directions

Table 1 summarizes ongoing investigations for the management of OCS.
The emphasis of current trials is mostly centred on establishing the role of
targeted therapies [13¢]. Indeed, current clinical trials encompass a range of
treatment approaches, either as singular interventions or in combination.
These strategies involve PD-1 [66-72], PD-L1 [73], VEGF [71, 73, 74], PARP
[72, 73], cytotoxic T-lymphocyte-associated antigen 4 (CTLA-4) [69], mTOR
[75], or complement component 3 (C3) [74] inhibitors.

The majority of ongoing clinical trials involve PD-1/PD-L1 inhibi-
tors. PD-1/PD-L1 is a receptor-ligand system and can prevent anti-tumour
immune responses [76-78]. T cells of the immune system greatly express
PD-1, whereas cancer cells and antigen-presenting cells express PD-L1 [78,
79]. Additionally, PD-L1 is highly expressed in ovarian cancer, and it is asso-
ciated with tumour-infiltrating lymphocytes, cancer stem cell populations
expressing CD44 (a cell-surface glycoprotein contributing to metastasis),
and other stem cell markers [80]. Inhibiting PD-L1 via immune check-
point inhibitors, such as durvalumab, may downregulate stem cell popula-
tions associated with cancer recurrence [80]. The efficacy of PD-1/PD-L1
inhibitors underwent a systematic review and meta-analysis by Chen et al.,
based on 91 phase I-III clinical trials of various cancers, including those
of gynaecological origin [81]. This meta-analysis demonstrated that PD-1/
PD-L1 inhibitors in combination with chemotherapy had a statistically
significantly higher ORR when compared to immunotherapy alone.

As promising as this emerging therapy may appear, data regarding the
effectiveness of immunotherapy in OCS are limited. The JAVELIN Ovar-
ian 100 study of 998 patients—including an unspecified number of OCS
patients—evaluated the PD-L1 inhibitor avelumab as a combination therapy
versus maintenance therapy after PC chemotherapy [82]. The trial was halted
prematurely as the interim analysis revealed that the addition of the check-
point inhibitor avelumab to chemotherapy did not result in an improvement



1675

1667-1682

Oncology (2023) 24

ions in

Current Treatment Opt

Jeah 1
syjuow ¥

sieak ¢ 03 d

syjuow 9

syjuow 9
SyeaM ZT

JET
40 Sbessae uy

syuow /g 03 dn

S)eaM 2T

awo3no
Arewpd ainseaw
0} dwely dwL]

SO
Uy

Y0

d4d

S4d
4d)

be2:[0)

S4d

4d)

awod
-3no Arewpd

HL) PiepuE]S ¢ Wy
geuwl}e3sop +quied
-BILU tZ uly
quedeltu :T uuy
19xe3tded
-gRU+A3(] :G wly
19xe3toed
-geu+A3q +qewnz
-l91st i uuy

QBWN]OALN

gewnjoALU + gewnu
-1

qrut
-Jede +qewnzyRiwe)
©]0 10} 0g0e|d+01q
-wad 4o} 0gaoe)d i€ uuy
10 10} 0432
-ejd+oiquad :g wiy
10+ 0iquiad T wly
0iq
-wad +uynqus :z uuy
unnqgue T wly

judwieas)
Juorjuanidlug

Jeuoy
-UaAJIS3UL ‘pastwop
-uel ‘II1/I1I dseyd

Apms
WIe-3AL. “JeuoL}
-UdAIUL ‘pasLWIOp
-uel-uou ‘I aseyd
jeuor}
-UaAIUL ‘IT 3Seyd

Jeuony
-UdAI3]UL ‘IT 3seyd

jeuon}
-UaAJS3UL “IT dseyd

Jeuoly
-UdAID}UL ‘pasLWOp
-ues ‘TIT aseyd

JeuoLUBAIBIUL
‘pastwopues ‘IT aseyd

adAy Apms

SJ3 pue SO0

S0 ‘ewouldsed
UBLIEAO SNOULDNUW :G PUB 4 WY
190Ued UBLIBAQ
BLOJIES
-0ULd1ed J13eISEIBW /JUBLINIDY
Inown3 jueubpew
pLos H-ISW pue ‘wsejdosu
wa3sAs aA3oNpoidal Sjewsy
‘SINOLING SULIJOPUS0INBU
“19oued Joea3 Asel)lq psdueApy
BLIOJIBSOULDIBD pUB
‘BWOULDIRD PLOJRWOIIBS ‘TH |
-4493A “‘Adessyjounwuit T-qd

swsejdoau
1esauo3Lad pue 43dued agny
uetrdoy)e} “490ued UBLIBAQ

SN pue $30

aseastp/uolipuo)

[2s]
902T59E0IIN

(1]
1.8%%0501ON

[oz]
666%225010N

[69]
£88696%01N

[89]
€6£592501N

[£9]
G9TO%LEOLIN

[99]
€T66T9S01IN

et} jeotut)

$J0 104 suorydo juawieasy ayjy bupyebrysaaul sapnis butobug ‘1 9)qel




1667-1682

Oncology (2023) 24

ions in

Current Treatment Opt

1676

eLIOULDIRI0UBPE ‘D)ouapy ‘aqn] ueldo)ey ‘/4 ‘uoLieinuw y)yg Jnowny ‘wy)ygs ‘uijejdoqied +1axejded
Id ‘qewnieAinp ‘banp YeALAINS 1]BISA0 ‘SO ‘a3es asuodsal ‘yy ‘Adessyjowayd ‘Hy) {ewodiesouldied 1eL3aWopus “‘§)J ‘a3el aauy-uotssaiboid ‘Y44 ‘qewnzioeasq ‘4aq ‘ybiy
--fn1qelsul 9117)93eS0IdLW ‘H-TSK ‘934 dsuodsal 9AL1I3[qo ‘¥y0 ‘1o3iqLyul aseuly aulsolhy ‘Iyy ‘101dedas 1039e) YIMOID 1eI)BYI0PUS JBINISBA ‘Y49 ‘UyIeap 1]90 pawweih
oud “I-g4 ‘“1earaans aaly-uotssalboid ‘S44 ‘quedelo ‘pjo ‘a3es JYauaq 1eILUL ‘yYg) ‘qewnzijoiquad ‘o/quiad ‘ewo021esouLdIed SULIAIN ‘S)) {BWOIIBSOULIIRD UBLIBAO ‘$)0

oudpe Snoias jesuojuiad
Aewwnd pue ‘ewouldied
1esuoiusd Aewnd ‘swseyd
-03U ]4 “9dued |4 ‘oudpe

(8z2)IvL) 1]93 Je3)2 UBLIBAO ‘OUdpe
qipastuedes pue PLOLIISWOPUS UBLIPAO ‘OUBpE
1oxe3lded 1z uuy JeUOLIUSAIRIUL SN0I3S UeLIeAO ‘S)( ‘swserd [az]
syjuow gt S4d Y€T 1oxeqned T wuy ‘pastwopuel ‘IT 9Seyq  -09U UBLIAO ‘49JUBD UBLIBAQ  68¥8%9E0LIN

ewouldsed jesuojuad Atewud
JUBLINJ3J pUB ‘BUWIOULIIRD
UBLIEAO JUS4INJ3J ‘BWOULIIED
14 JuauInda1 ‘e)ouspy jesu

ASQ i€ Wiy -ojuad Arewud ‘ejouspy
ASq SN0J3S UBLIEAO ‘B)OUBPY PLO
pue oiqwad ‘ueyd -LI}3WOPUd UBLIBAO ‘B)OUdPY
-02e39dbad :z wiy 1192 1e3)2 ueLIBAO ‘S)(Q
uoLsSnya Jo oiquad ‘ued JeuoljuaAIaluL ‘e)OUdPY Snosss |4 ‘ejou [%2]
sieaf ¢ 03dn  uoweINWNIIY oY -ooe3adbad 7 wiy ‘pasiwopuel ‘I aseyd -9pY 14 ‘ewod1esouldied |4  6296T6%01IN
Jd ‘enanp

‘10 ‘A9Q :}0Y0d
wyJyg3 v wiy

2d ‘B0
‘BAINP ‘A3 € ULy

Jd ‘eainp ‘elo
ogade)d ‘Asq :z wily

d Jeuon
‘0gade)d eainp ‘ejo -UdAJI]UL ‘pasLWOp [e£]
sieah #~ S4d Y0YvT 0gade)d ‘A9q :T wuy -uel ‘I1I aseyd 190Ued UBLIBAO PRJURAPY €¥9/€LE01IN
awodino
Arewpd ainseaw WO JUdW)0IUd juawleany
0} dweu) swl] -3no frewnd pajewrysy /uorjuanidlug adAy Apms 9seasip/uollpuo) jeu jestut))

(penuiauod) °g 3qer



Current Treatment Options in Oncology (2023) 24:1667-1682 1677

in PFS. The JAVELIN Ovarian 200 study enrolled a total of 566 patients—
including 6 patients with OCS—who had platinum-resistant disease and
had undergone no more than 3 previous therapies [83]. These patients were
randomised into different groups receiving avelumab, pegylated liposomal
doxorubicin (PLD), or a combination of treatments. The limited number of
OCS patients in the sample size prevented the evaluation of response meas-
urements for this specific population. Regarding ovarian cancer as a whole,
the results indicated that neither avelumab alone nor avelumab in combina-
tion with PLD showed improvements in PES or OS compared to PLD alone.
This may suggest that the combination of chemotherapy and immunotherapy
might not be the most effective treatment approach for OCS patients. Patient
selection could be improved through the analysis of tumour histology, HRD
status, and previous treatments [84, 85]. There is currently an inadequacy of
large-scale studies evaluating HRD rates among OCS patients. A recent study
demonstrated that HRD testing results can be obtained in a timely manner
for making therapeutic decisions by ensuring maximal tumour tissue is col-
lected during the initial diagnosis, thereby ensuring optimal tumour qual-
ity and quantity for testing [84]. To enhance accuracy, it was observed that
conducting additional testing for BRCA mutations reduces the occurrence of
HRD testing failures and should be routinely performed.

Immunotherapy has played a pivotal role in enhancing the outcome of sev-
eral malignancies, including non-small cell lung cancer, melanoma, bladder
cancer, and kidney cancer [86-90]. Nevertheless, the application of targeted
therapies for OCS is primarily supported by preclinical data, as findings from
clinical trials have been disappointing [1]. The ultimate objective is to achieve
personalized immunotherapy, enabling tailored treatments for different OCS
patients with distinct characteristics, thus avoiding needless side effects and
minimizing healthcare expenses [1].

Conclusion

OCS is a rare and aggressive malignancy, and its aetiology remains poorly
understood. The rarity of the disease poses challenges in identifying the most
effective therapeutic strategies to enhance patient outcomes. Given its unique
histology and poorer survival rates compared to EOC, OCS may require a
distinct approach. However, the lack of sufficient studies makes it difficult
to establish a standardised treatment plan for OCS patients, as most existing
research primarily consists of case studies involving various treatment regi-
mens without appropriate comparator treatment groups. The best available
evidence continues to support cytoreductive surgery, followed by platinum-
based chemotherapy. Despite the promising potential of the PD-1/PD-L1
receptor-ligand system as an immuno-oncology target, there is conflicting
evidence concerning the effectiveness of immune checkpoint inhibitors in
OCS. This disparity highlights the necessity for more rigorous studies to gain
a comprehensive understanding of their role in treating the OCS. HRD test-
ing may identify specific patient populations for targeted therapies. Given
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the heterologous nature of OCS, maximal tumour tissue should be obtained
during the initial intervention to achieve optimal tumour quality and quan-
tity for HRD testing.
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