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Introduction

Ovarian cancer is the eight most common cancer in 
women around the world. In 2018 alone, 295,000 women 
were diagnosed with ovarian cancer and 184,000 died 
as a consequence of the disease (1). Ovarian cancer is a 
heterogeneous disease which can be classified in epithelial 
and non-epithelial origin. Among epithelial ovarian cancer 
(EOC), high-grade serous carcinoma is the most common, 

comprising around 70% of all cases. Other less common 
epithelial tumors include endometroid, mucinous, clear 
cell carcinomas (CCC), and carcinosarcomas. Among those 
with non-epithelial origin, germ cell tumors and sex cord-
stromal tumors are most frequent (2) (Figure 1) These 
subtypes differ in their clinical presentation, genomics, 
biomarkers, response to chemotherapy, and prognosis  
(Table 1).

Management of these types of tumors might be 
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challenging due to their rarity and the scarce information 
on the efficacy of treatment. The main purpose of this 
review is to summarize the published literature on the 
systemic management of patients with non-serous EOC.

Mucinous epithelial ovarian carcinoma

Mucinous epithelial ovarian carcinoma (mEOC) accounts 
for 3% of EOC (3). Median age at diagnosis is 53 years, 
and tobacco smoking is considered an associated clinical 
risk factor (12). Between 65–80% of patients present at 

localized stages, since these tumors are usually very large 
and cause symptoms early. The 5-year overall survival (OS) 
for stage I tumors is 92%, while the median OS in advanced 
stage ranges from 12–33 months (8). These tumors evolve 
in a stepwise fashion from benign epithelium to a pre-
invasive lesion, to carcinoma, similar to the development 
of colorectal cancer. In addition, they commonly have 
mutations in various genes, including KRAS, HER2 and 
TP53, among others (19,20). Mucinous neoplasms generally 
display complex glandular arrangements with areas of 
stromal invasion, expressing gastrointestinal markers such as 
CK7, CK20, CDX2, which makes it difficult to differentiate 
them from metastatic tumors from the gastrointestinal  
tract (21). Clinical suspicion of a mucinous metastasis, 
rather than a primary mEOC, includes tumor size <10 cm, 
bilateral tumors, peritoneal spread, evidence of metastatic 
lesions, or a combination of these findings (12). In these 
cases, a comprehensive workup must be performed to rule 
out an occult gastrointestinal cancer, including colonoscopy, 
upper gastrointestinal endoscopy, and endoscopic 
ultrasonography (22).

The management of mEOC is primarily surgical. In 
stage I, fertility-sparing surgery is appropriate for young 
patients, including unilateral salpingo-oophorectomy 
with peritoneal staging procedures (cytology, peritoneal 
biopsies, and omentectomy) (23). The risk of recurrence 
is lower than that reported for women with stage I serous 
cancers (6% vs. 20%) (24). In older patients, bilateral 
salpingo-oophorectomy is preferred. In advanced stages, Figure 1 Epithelial ovarian cancer frequency by histology (3).

Epithelial

销售额

第一季度第二季度第三季度第四季度第五季度

Low grade serous
2%

Mucinous
3%

Clear cell
10%

Endometrioid
10%

High grade serous
75%

Table 1 Clinical characteristics among subtypes of epithelial ovarian cancer

Characteristics High grade serous (4-7) Endometrioid (3,8-11) Mucinous (8,12-14) Clear cell carcinoma (15-18)

Median age at  
diagnosis (years)

63 56 54 51

Genomics Mutations in TP53, 
BRCA1-2 and other HRR 
genes; NF1, CDK12

Mutations in ARID1A, 
PTEN, CTNNB1 and 
PIK3CA

KRAS mutation,  
mucin expression, Her2 
amplification, c-myc and 
TP53 mutation

P53 and BRCA wild type, 
positive for ARID1A and 
PIK3CA mutations

Immunophenotype p53+, p16+, WT1+, CK7+, 
CK20−, ER+, PAX-8+

Vimentin+, ER+, PR+, 
PAX-8+ and CA125+

CK7+, CK20+, CDX2+ CK7+/CK20−, ER PR and 
WT1−

Stage at diagnosis 75% FIGO stage III/IV 60–80% FIGO stage I/II 65–80% FIGO stage I/II 58% FIGO stage I/II

Response to platinum ≥70% (+++) 60% (++) 20-60% (++) 22–56% (++)

OS 5-year OS 35% in Stage 
III

5-year OS 80% Median 27 months  
(47% at 3 years)

5-year OS 64%

CK, cytokeratin; ER, estrogen receptor; FIGO, International Federation of Gynecology and Obstetrics; HRR, homologous recombination 
repair; OS, overall survival; PR, progesterone receptor.



Chinese Clinical Oncology, Vol 9, No 4 August 2020

© Chinese Clinical Oncology. All rights reserved.   Chin Clin Oncol 2020;9(4):52 | http://dx.doi.org/10.21037/cco-20-36

Page 3 of 11

debulking surgery with the objective of a macroscopically 
complete resection should be attempted, followed by the 
administration of systemic treatment.

In contrast with that seen at early stages, the prognosis 
of women with advanced mEOC is worse than that of 
patients with other common subtypes [hazard ratio (HR) 
for death 2.81; 95% CI, 2.47–3.21] (25), due to a worse 
response to chemotherapy. A case-control study comparing 
the effectiveness of platinum-based regimens between 
patients with mEOC and those with other EOC subtypes 
found that response rates (RR) were significantly lower 
in mEOC (26.3% vs. 64.9%, P=0.01) with a significantly 
shorter OS of 12 vs. 37 months (P<0.001) (26). Alexandre  
et al.  (27) retrospectively collected data from five 
randomized clinical trials (RCT) including 1,118 patients 
with advanced EOC [International Federation of Obstetrics 
and Gynecology (FIGO) stages IIB–IV] mostly treated with 
paclitaxel-carboplatin based chemotherapy, of which 54 
(5%) had mEOC. Compared with non-mucinous tumors, 
RR were found to be lower (60% vs. 80%, P<0.001), and 
progression free survival (PFS) and OS were shorter (11 vs. 
17.5 months, P=0.002; and 21.6 vs. 47.2 months, P<0.001 
respectively). A worse prognosis was also observed among 
patients with FIGO stage IV and optimally debulked 
stage IIB–IIIC disease (27). In contrast, an exploratory 
subgroup analysis of the ICON3 RCT (28) that enrolled 
2,074 patients with advanced ovarian cancer (7% mEOC), 
reported no difference in OS/PFS for paclitaxel-carboplatin 
versus either carboplatin or cisplatin-cyclophosphamide-
doxorubicin between mEOC and other more common 
types of EOC.

Given the histologic similarities between primary mEOC 
and gastrointestinal carcinomas, an attractive option is 
the use of chemotherapy regimens proven to work in 
gastrointestinal malignancies. The Gynecology Oncology 
Group (GOG) RCT 0241 (13) included exclusively 
patients with mEOC and evaluated four different treatment 
regimens (paclitaxel plus carboplatin or oxaliplatin plus 
capecitabine, with or without bevacizumab) in 50 patients 
with FIGO stage II–IV disease or with recurrence after 
treatment for a stage I tumor. After a median follow-
up of 59 months, median PFS was 16.4 months, with 
no difference between treatment arms. Median OS was  
27.8 months (33.9 for capecitabine/oxaliplatin vs.  
27.7 months for paclitaxel/carboplatin, HR 0.77, P=0.48), 
with no benefit added by bevacizumab (29).

Based on this evidence, the National Comprehensive 
Cancer Network (NCCN) guidelines recommend surgery 

alone for stage IA or IB mEOC and adjuvant platinum-
based chemotherapy (either paclitaxel/carboplatin or 
oxaliplatin with fluorouracil or capecitabine) for more 
advanced disease (14).

Genomic profil ing studies have shown that the 
mutational landscape of mEOC is different from serous 
carcinoma (18). Mucinous neoplasms are not associated 
with  BRCA  mutat ions  or  defects  in  homologous 
recombination, making them unlikely to benefit from poly 
ADP ribose polymerase (PARP) inhibitors. However, they 
frequently display mutations or amplifications that might 
be targetable. Epidermal growth factor receptor (EGFR) 
amplification or mutations in BRAF, FGFR, or STK11 have 
been detected in human epidermal growth factor receptor-2 
(HER2) negative tumors with wild-type KRAS, suggesting 
that these tumors may be responsive to targeted therapies 
(12,30). Just as the absence of a KRAS mutation identifies 
a subset of patients with colorectal cancer who are more 
likely to benefit from EGFR-inhibition, preclinical studies 
have shown that cetuximab inhibits proliferation in mEOC 
cell lines with wild type KRAS, whereas it has no antitumor 
effect in a model of KRAS-mutated mEOC (31).

About 15–20% of mEOC is associated with defects 
in DNA mismatch-repair system resulting in high 
microsatellite instability (MSI-h) (32). These tumors have 
a high mutational burden and dense immune infiltrates, 
and characteristically respond to immune checkpoint 
inhibition. Although there are no specific studies of 
immunotherapy in mEOC, 15 patients with MSI-h ovarian 
cancer (representing 6.4% of the entire patient population) 
were included in the phase II KeyNote-158 trial (33) that 
assessed the efficacy of pembrolizumab in non-colorectal 
MSI-h tumors. In these patients, the RR to pembrolizumab 
was 33% (3 complete and 2 partial responses), with a 
median PFS of 2.3 months (95% CI, 1.9–6.2 months) (34).

Endometrioid ovarian carcinoma

Endometrioid carcinoma accounts for 10% of EOC (1). 
This tumor type presents most frequently in women aged 
40–50 years, with a mean age at diagnosis of 56 years (3). 
Compared with serous tumors, endometrioid carcinomas 
are more commonly identified at earlier stages and tend to 
be relatively sensitive to chemotherapy, translating into a 
better prognosis (3). In a Canadian cohort of 533 patients 
with EOC (9) (18% endometrioid and 81% serous), 5-year 
OS was significantly better for those with endometroid 
tumors (81% vs. 35%), translating in a significantly lower 
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risk of death (HR 0.41, 95% CI: 0.26–0.66) (9). The 
most widely known risk factor for this type of tumor is 
endometriosis, which increases the risk of by approximately 
14% [odds ratio (OR) 2.04, 95% CI: 1.67–2.48] (35). 
Endometrioid carcinoma has also been found in women 
with Lynch syndrome, accounting for 10–15% of hereditary 
EOC, with the lifetime risk being higher for women with 
mutations in MLH1 (20%) or MSH2 (24%) genes (36).

Macroscopically, endometrioid tumors are cystic, solid 
or hemorrhagic, without papillary formations (10). High-
grade endometrioid carcinomas have similar profiles to high 
grade serous carcinomas, with expression of p53, p16, and  
WT1 (11). Ovarian endometrioid carcinomas most 
frequently harbor alterations in ARID1A (33%), PTEN 
(32%), CTNNB1  (28%), PIK3CA  (26%) and KRAS  
(26%) (11).

Primary treatment includes complete cytoreductive 
surgery with comprehensive staging followed by adjuvant 
treatment or observation. Fertility-sparing surgery is an 
option for stage IA-IC1 tumors, with half of recurrences 
in these cases occurring in the contralateral ovary and 
therefore amenable to rescue by subsequent surgery (24).  
Evidence of the role of adjuvant chemotherapy in stage 
I is scarce. Data from a retrospective Surveillance, 
Epidemiology and End Results (SEER) cohort (37) 
including 3,552 patients with FIGO stage I endometrioid 
ovarian cancer showed that 5-year OS was 90% in patients 
who received adjuvant chemotherapy versus 89% for those 
who did not (P=0.80). Only in the subgroup of patients with 
FIGO IC, grade 3 tumors chemotherapy was associated 
with an improvement in 5-year OS (81% vs. 62%; HR, 0.58, 
P=0.03) (37). Based on this data, it is fair to say that women 
with stage IA/IB, grade 1/2, tumors who have had complete 
surgical staging have a 5-year disease-free survival (DFS) 
of over 90% and do not require adjuvant chemotherapy. 
Patients with grade 3 (any stage) and stage IC-II tumors 
have a less favorable prognosis, and adjuvant platinum-
based chemotherapy should be considered (38).

The optimal duration of chemotherapy is not well 
defined. The GOG-157 trial (39) evaluated three versus 
six cycles of adjuvant carboplatin (AUC 7.5) and paclitaxel 
(175 mg/m2) every 3 weeks in high risk early stage EOC, 
including 25% patients with endometrioid histology. 
The risk of recurrence was found to be lower for patients 
receiving six cycles (HR 0.76; P=0.18), although longer 
treatment duration was associated with more toxicity (39). 
Therefore, six cycles of standard carboplatin plus paclitaxel 
+/− bevacizumab is the recommended therapy for stage 

II/IV endometrioid carcinomas, as well as for high grade 
serous carcinoma.

Similar to breast cancer, the majority of EOC express 
estrogen receptors (ER) (40). Several preclinical models 
have demonstrated the role of estrogen in terms of tumor 
proliferation and progression in EOC through direct [tumor 
vascular endothelial growth factor (VEGF) production 
via ER signaling] and indirect (increased cell migration 
via protein kinase signaling) pathways (41). Sieh and  
colleagues (42) reported a tissue-microarray-based analysis 
of ER and progesterone receptor (PR) expression in 2,933 
women with invasive EOC and found significant receptor 
expression in endometrioid tumors (77% ER and 67% PR). 
The expression of one or both independently was associated 
with improved survival (HR 0.33, P=0.001). Furthermore, 
receptor expression was also associated with lower grade 
tumors (P=0.007) and absence of macroscopic residual 
disease after surgery (P=0.041) (42).

Since 1982, more than 50 trials have evaluated the use 
of endocrine therapy in EOC, but no RCT have been 
reported to date. Almost all trials included patients with 
prior treatments. Overall, studies have large variabilities 
in the type of endocrine agent used (tamoxifen, letrozole, 
anastrozole, exemestane, etc.), and poorly defined 
histological subtype/ER expression thresholds, which may 
explain the inconsistent results. However, positive hormone 
receptor status and histologic subtype seem to be relevant 
when it comes to response to endocrine therapy (40).  
In a meta-analysis involving 2,490 patients, Paleari and  
collegues (43) found a clinical benefit rate of 41% in 
patients with EOC treated with endocrine therapy, 
suggesting that there is subgroup of patients with tumor 
biology that responds well to treatment. Tamoxifen showed 
the highest clinical benefit rate (43%), compared with 39% 
for aromatase inhibitors. Based on this evidence, NCCN 
guidelines recommend hormonal therapy in the adjuvant 
and recurrent setting in patients with Grade 1 endometrioid 
tumors (2B recommendation) (29).

CCC

CCC accounts for almost 10% of EOC (44). There are 
differences in its prevalence by geographic area and/
or ethnicity; for example, in East Asia the prevalence of 
ovarian CCC is higher (45) (23%) than in the United States  
(5%) (15), and this is also true when comparing Asian vs. 
Non-Hispanic White populations in the US (11.1% vs. 
4.8%) (15). That being said, it is not clear whether this 



Chinese Clinical Oncology, Vol 9, No 4 August 2020

© Chinese Clinical Oncology. All rights reserved.   Chin Clin Oncol 2020;9(4):52 | http://dx.doi.org/10.21037/cco-20-36

Page 5 of 11

is due to genetic or environmental factors. CCC often 
presents at an early stage (stage I or II) compared to serous 
cancers (15,16) but both DFS and OS adjusted for stage 
is worse for patients with CCC (15,46), which can be 
explained by the reduced sensitivity of CCC to platinum-
based chemotherapy (16,47).

The treatment strategy for CCC is very similar to that 
for other histologic types (17,48). Despite the fact that 
these tumors may be more resistant to cytotoxic treatments, 
adjuvant chemotherapy should be strongly considered for 
all patients with early stage (I or II) CCC due to its poor 
prognosis, as clear-cell histology is considered to be a high-
risk factor for recurrence (16,47). Although there is limited 
evidence regarding the benefits of adjuvant chemotherapy 
in women with stage IA CCC, guidelines also recommend 
adjuvant treatment with a platinum-based doublet in these 
cases (48-50). Other regimens, such as irinotecan plus 
cisplatin, have failed to demonstrate survival benefits (51).

Advanced CCC should initially be treated with surgical 
cytoreduction (maximal debulking) followed by first-
line chemotherapy (17,48). While responses are much 
lower than for other subtypes, combination chemotherapy 
with paclitaxel plus platinum leads to improved survival 
in patients with advanced CCC, especially those with 
optimal cytoreduction (18). Unfortunately, most women 
with advanced-stage CCC will relapse and require 
additional treatment. The prognosis of relapsing CCC is 
very poor when compared with serous carcinoma (52). A 
retrospective Japanese study showed that, in both platinum-
sensitive and platinum-resistant tumors, responses were 
observed in less than 10% of patients with CCC (53). In 
general, no correlation between the efficacy of second line 
chemotherapy and histological subtypes has been shown due 
the small numbers of CCC included in trials of recurrent 
disease (54,55).

The presence of specific molecular characteristics in 
CCC, such as the activation of the PI3K/AKT/mTOR, 
VEGF, IL-6/STAT3, MET, and HNF-1β pathways has 

been proposed as the reason for resistance to cytotoxic 
chemotherapy (56). Therefore, pathway inhibitors are 
currently being evaluated as treatment strategies for 
CCC, either as single-agent therapies or in combination 
with cytotoxic agents. For example, the combination of 
temsirolimus with carboplatin/paclitaxel was investigated 
in patients with advanced CCC of the ovary. However, 
compared to conventional treatments, this regimen did not 
significantly increase PFS (57).

Carcinosarcoma

Ovarian carcinosarcoma is a rare tumor composed of 
malignant epithelial and mesenchymal components. It 
is estimated that carcinosarcoma represents 1–4% of all 
EOC (58-60). Patients diagnosed with carcinosarcoma are 
significantly older at the time of presentation (61,62), more 
often present with advanced stage disease (62), and have a 
shorter OS when compared to other EOC subtypes (63) 
(Table 2).

Although prospective evidence is limited since patients 
with carcinosarcoma are usually excluded from RCT, the 
management of carcinosarcoma is similar to other ovarian 
tumors and includes cytoreductive surgery followed by 
adjuvant chemotherapy for women with advanced disease (29).  
Therapeutic strategies for carcinosarcoma have been 
extrapolated from the management experience of both 
EOC and of uterine carcinosarcoma, anecdotal experience, 
and/or small retrospective and prospective series. 
Treatment regimens utilized for carcinosarcoma have 
included platinum, paclitaxel, ifosfamide, doxorubicin 
and dacarbazine as single-agents or in combination. A 
prospective cohort study led by GOG showed that among 
44 patients with carcinosarcoma treated with cisplatin  
(50 mg/m2), the RR was 20%, with a median PFS and OS 
of 5.2 and 11.7 months, respectively (64). Other first-line 
treatments, such as doxorubicin, have shown a disappointingly 
low RR of only 10% (65), while second-line therapy with 

Table 2 Carcinosarcoma

Age at diagnosis [interquartile range]: 67 [58–76] years

Genomics: mutations in TP53 (23%), PIK3CA (19%), KRAS (15%), CTNNB1 (4%), and NRAS (2%)

Immunophenotype: PAS+, CEA, EMA, vimentin (positive) AFP, CDX2, desmin (negative)

Treatment schemes: ifosfamide and mesna, cisplatin, carboplatin–paclitaxel, cisplatin/ifosfamide

5-year survival by stage: I, 73%; II, 49%; III, 24%; IV, 12%
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ifosfamide plus mesna showed a RR of 17.9% (66). 
In the absence of RCT and under the premise that the 

combination of carboplatin and paclitaxel has proven to be 
effective in the treatment of EOC, guidelines suggest utilizing 
this regimen for the treatment of carcinosarcoma (29).  
Data from a retrospective study conducted at the Massachusetts 
General Hospital found that first-line carboplatin achieved 
a RR of 72% in women with primary carcinosarcoma 
of the ovary (n=26), with an OS of 27.1 months (67).  
Another case-control study including 50 patients with 
carcinosarcoma reported a 62% RR and a median OS of  
24 months (95% CI, 18–29) when treated with carboplatin and 
paclitaxel, although this was lower than seen in other EOC 
subtypes (68). The combination of cisplatin and ifosfamide, 
which has been proven effective in the treatment of uterine 
carcinosarcoma, has also been used for ovarian tumors, even 
achieving better results than paclitaxel/carboplatin in a small 
study (69).

Unfor tuna te l y,  pa t i en t s  w i th  advanced  s t age 
carcinosarcoma rapidly develop platinum resistant 
tumors (61) and there is no evidence regarding the use 
of second-line chemotherapy in these cases. Future areas 
for research into the treatment of this malignancy include 
the use of targeted therapies, including those targeting  
HER2 (70).

Malignant ovarian germ cell tumors (MOGCT)

MOGCT originate from primordial germ cells and sex 
cord-stromal derivatives, and include dysgerminomas, 
immature teratomas, embryonal tumors, non-gestational 
choriocarcinomas, and endodermal sinus (yolk sac) tumors (2).  
MOGCT account for 3–5% of all ovarian malignant 
neoplasms, and are more often seen in young women and 
adolescent girls (71).

Unlike EOC, MOGCTs usually present with abdominal 
symptoms including pain, a palpable pelvic mass, and/or ascites 

due to capsular distension, hemorrhage, and necrosis (72).  
Although symptoms contribute to an earlier diagnosis, the 
majority of them are unilateral and diagnosed in stage I or 
II. The recommended initial workup includes serum tumor 
markers [alpha-fetoprotein (AFP), beta-human chorionic 
gonadotrophin (B-HGC)], chest X-ray, abdominal 
computed tomography and pelvic ultrasound (72). B-HGC 
is elevated in patients with choriocarcinoma; AFP is found 
with tumors containing yolk sac tumor elements; embryonal 
carcinoma may produce both serum markers;  and 
dysgerminomas produce low levels of B-HGC and lactic 
dehydrogenase (LDH). Serum markers play an important 
role in the diagnosis of MOGCTs and are considered of 
prognostic value and useful in the management and follow-
up of patients, indicating remission or relapse. Other 
poor prognostic factors include advanced stage, histologic 
subtype (non-dysgerminoma/immature teratoma), and 
residual disease (73). The most frequent histology is 
dysgerminoma, while non-gestational choriocarcinoma and 
embryonal carcinoma are less common.

MOGCTs have an excellent prognosis after multimodal 
therapy with surgery and adjuvant systemic treatment 
which is considered standard of care for these tumors 
(Table 3). The type of surgery depends on the tumor 
extension and traditionally fertility sparing surgery is 
considered acceptable (74,75). It includes unilateral 
salpingo-oophorectomy, peritoneal washing, careful and 
systematic abdominal exploration with multiple biopsies of 
the pelvic and abdominal peritoneum, omentectomy, and 
retroperitoneal lymphadenectomy, including the bilateral 
pelvic and para-aortic lymph node areas. Total hysterectomy 
and bilateral salpingo-oophorectomy is reserved for those 
with more advanced disease (76).

Combination chemotherapy has dramatically changed 
the prognosis of patients with MOGCTs. Vincristine, 
dactinomycin and cyclophosphamide was the standard of 
care in the early 1970’s. Vinblastine, bleomycin and cisplatin 

Table 3 Germ cell tumors and sex-cord stromal tumors

Malignant ovarian germ cell tumors Sex-cord stromal tumors

Incidence increased in adolescents and younger women Incidence increased in younger women

Present at earlier stages Present at earlier stages

BEP regimen is the preferred systemic therapy;  
other regimens: POMB-ACE

BEP regimen is the preferred systemic therapy;  
other regimens: taxane + platinum; endocrine therapy +/− bevacizumab

Excellent prognosis Good prognosis; late recurrences may occur
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(PVB) was also considered another effective regimen 
before bleomycin, etoposide and cisplatin (BEP) became 
the new standard in 1990 (77). BEP was compared with the 
PVB regimen in patients with germ cell testicular cancer, 
showing similar efficacy with significantly less toxicity, 
which led to its adoption for the treatment of women with 
MOGCTs.

Adjuvant chemotherapy is recommended for all patients 
with stage II to IV malignant dysgerminomas or immature 
teratomas; stage I, grade 2 to 3 immature teratomas; and any 
stage embryonal tumors or endodermal sinus tumors (29). 
Only selected patients with stage IA or IB are candidates 
for observation. Four cycles of BEP is considered as the 
standard regimen, although some patients with low-risk 
or stage I disease may be treated with three cycles of BEP 
or three cycles of etoposide/carboplatin, particularly when 
avoidance of toxicity is critical (77).

Another active regimen is POMB-ACE (cisplatin, 
o n c o v i n - v i n c r i s t i n e ,  m e t h o t r e x a t e ,  b l e o m y c i n , 
actinomycin-D, cyclophosphamide, etoposide), which was 
initially used for patients with testicular cancer. It has shown 
similar RR compared to other regimens and is generally 
well tolerated (78). Although MOGCTs have a favorable 
prognosis, recurrences can occur in a small percentage 
of cases. Due to the rarity of these tumors, treatment for 
recurrent disease is usually extrapolated from protocols 
developed for testicular cancer (72).

Malignant sex cord-stromal tumors

Sex cord-stromal tumors are infrequent, representing only 
7% of all ovarian tumors. These tumors arise from the 
primitive sex cords or stromal cells, with the most common 
being those derived from the granulosa, followed by Sertoli-
Leydig cell tumors. Most present as low grade and are of 
good prognosis, presenting more frequently in younger 
patients, with the exception being the adult granulosa cell 
tumor, which presents later in life (up to age 55 years) (79). 
Sex cord-stromal tumors often have hormone-associated 
symptoms (including virilization and hypoestrogenism) due 
to their production of androgens, estrogens and corticoids. 
Histologic classification includes pure sex cord tumors, 
pure stromal tumors, and mixed tumors (80). Mutations in 
DICER1, STK11 and FOXL2 can be found in some of these 
tumors.

The primary treatment is surgery. Fertility-sparing 
surgery is recommended for patients desiring to preserve 
their fertility and with early stage tumors (stage IA or IC). 

Complete staging (sampling of peritoneal fluid, examination 
of the contralateral ovary, biopsies of the peritoneum and 
any suspicious lesions, omental biopsy, and palpation of 
lymph nodes) is recommended for all other patients (29,79). 
Adjuvant treatment includes radiotherapy for limited disease 
and platinum-based chemotherapy for patients with stage 
II to IV disease. Due to their rarity, few studies have looked 
at the efficacy of adjuvant therapy (81) (Table 3). Currently, 
the most commonly utilized chemotherapy regimen is BEP 
for four to six cycles (82,83), although the combination of 
paclitaxel plus carboplatin has also shown to be an active 
regimen (84,85).

Relapse is uncommon, however for those that have 
a recurrence systemic therapy options include single 
agent taxanes or taxanes in combination with a platinum 
compound or ifosfamide. Endocrine therapy, including 
aromatase inhibitors, tamoxifen, and leuprolide, has also 
shown efficacy (86). Bevacizumab alone or in combination 
is another therapeutic option for recurrent disease (87,88).

Conclusions

Non-serous EOC represent a heterogenous and uncommon 
group of tumors. Most of these are diagnosed in women in 
their fifties, present at earlier stages, and are less sensitive 
to conventional platinum-based chemotherapy regimens in 
comparison to high-grade serous tumors. In general, non-
serous EOC have a better prognosis at early stages, with 
the exception being CCC and carcinosarcoma, which tend 
to be more aggressive and have less favorable survival rates. 
On the other hand, MOGCTs and sex-cord stromal tumors 
mainly affect young patients and have very good prognosis 
after adjuvant chemotherapy. Although these tumors are 
rare, understanding the available treatment options, as well 
as potential strategies to improve their management in 
the future, is essential for all clinicians providing care for 
women with ovarian cancer. 
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