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Endometriosis does not confer improved
prognosis in ovarian clear cell carcinoma: a
retrospective study at a single institute
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Abstract

Background: Considered as the precursor lesion of a subset of ovarian clear cell carcinoma (OCCC), the prognostic
role of endometriosis in OCCC patients remains controversial. This study aimed to investigate the prognostic role of
coexisting endometriosis in the survival of patients with OCCC, and also sought to identify other prognostic factors.

Results: A total of 125 patients were diagnosed with OCCC during the study period. Of these, 55 (44.0%) patients
had coexisting endometriosis. Patients with endometriosis were younger (p = 0.030), had smaller tumor diameter (p
= 0.005) and lower preoperative CA125 levels (p = 0.005). More patients with endometriosis had International
Federation of Gynecology and Obstetrics (FIGO) stage I disease (83.6% vs. 51.4%, p = 0.000) and exhibited sensitivity
to platinum-based regimen (89.6% vs. 66.7%, p = 0.003). Univariate and multivariate analysis revealed that coexisting
endometriosis was not a predictor of 5-year overall survival (OS) or progression-free survival (PFS) of OCCC patients.
For OS, chemosensitivity was the only useful prognostic factor (Hazards ratio (HR) 109.33, 95% Confidence Interval
(CI) 23.46–511.51; p = 0.000). For PFS, the useful prognostic factors were ascites (HR 2.78, 95% CI 1.21–6.47; p = 0.016)
, FIGO stage (HR 1.61, 95% CI 1.04–2.49; p = 0.033), and chemosensitivity (HR 101.60, 95% CI 29.45–350.49; p = 0.000).
Moreover, higher FIGO stage was the only risk factor for resistance to platinum-based chemotherapy (Exp (B) = 0.
292, 95% CI 0.123–0.693; p = 0.005).

Conclusions: In this study, coexisting endometriosis was not a prognostic factor for the survival of OCCC patients.
The most important predictor of both 5-year OS and PFS was chemosensitivity to platinum-based regimen, which
decreased significantly with increase in FIGO stage.
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Background
Ovarian clear cell carcinoma (OCCC) is the second most
common histological subtype of epithelial ovarian car-
cinoma (EOC) after high-grade serous carcinoma
(HGSC) and accounts for > 10% of EOC [1, 2]. OCCC
typically presents as a large unilateral pelvic mass and is
frequently diagnosed at an early stage [3]. Unlike HGSC,
this subtype of EOC is typically insensitive to conven-
tional platinum-based chemotherapy [4]. As a result, it
has a poorer prognosis as compared to that of HGSC of
comparable stage [5]. In the absence of alternative

chemotherapy regimens, treatment of patients with
OCCC represents a clinical challenge [4].
Endometriosis is a common gynecological condition

that affects 5–20% of premenopausal women [6]. It is a
benign condition that exhibits some characteristics of
malignant disease such as tissue invasion and distant
spread [7]. In 1925, Sampon first described a case of
endometriosis that transformed to ovarian carcinoma
[8]. Subsequently, a consistent body of evidence has ad-
dressed the relationship between endometriosis and cer-
tain EOC subtypes. A pooled analysis published in
Lancet showed that self-reported endometriosis was as-
sociated with a significantly increased risk of OCCC
[Odds ratio (OR) 3.05, 95% Confidence Interval (CI)
2.43–3.84)], ovarian endometrioid carcinoma (OEC) (OR
2.04, 95% CI 1.67–2.48), and low-grade serous
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carcinoma (OR 2.11, 95% CI 1.39–3.20) [9]. Histopath-
ology studies have also provided compelling evidence
that endometriosis is a precursor lesion for OCCC and
OEC [3].
It was suggested that OCCC is distinct disease entity

from other endometriosis-associated ovarian tumors
(EAOCs) with a distinct gene expression profile. As re-
ported by a number of researchers, hepatocyte nuclear
factor 1β (HNF-1β) was exclusively expressed in almost
all OCCC cases, but not in other EOCs including OEC
[10–12]. Positive expression of HNF-1β was detected in
61.1% of ovarian endometriod cysts [13]. It was subse-
quently extrapolated that OCCC arises from HNF-1β
positive epithelial cells while OEC arises from HNF-1β
negative epithelial cells of endometriosis [13].
Theoretically, only a subset of OCCC is derived from

endometriosis [9]. Yet controversy still remains regard-
ing the prognostic role of endometriosis in OCCC pa-
tients [14]. So far, most of the studies that have
investigated the prognostic role of endometriosis in the
context of EAOC have included multiple histological
types, while OCCC only consisted a small subgroup of
the subjects [14]. Some studies precluded other subtypes
but included OCCC mixed with other histological types
such as serous carcinoma [15]. Owing to heterogeneity
with respect to histological subtypes of EAOCs, the re-
sults of these studies should be interpreted with caution.
Only a few studies have focused exclusively on pure
OCCC. Of these, 3 studies reported series of 47 [16], 55
[17] and 84 [3] patients, respectively. The sample size in
these studies was limited and the last study spanned
over a period of 27 years, during which time consider-
able changes in adjuvant therapies took place. The other
studies also did not reach a consensus about the prog-
nostic role of endometriosis [2, 18, 19]. The purpose of
the present study was to investigate whether concomi-
tant endometriosis affects the survival of patients with
pure OCCC and to identify other prognostic factors in
these patients.

Methods
This was a retrospective study approved by the ethics
committee of the OB/GYN Hospital of Fudan Univer-
sity. The inclusion criteria were: [1] patients who
underwent primary surgery in the hospital between
January 1995 and December 2014; [2] histological
diagnosis of pure OCCC. The exclusion criteria were:
[1] patients with mixed histological subtypes such as
OCCC with high-grade serous carcinoma or endome-
trioid carcinoma; [2] patients with concurrent genital
or extra-genital primary malignancy.
A total of 135 patients were diagnosed with ovarian

clear cell carcinoma in the study period. All the patients
received primary surgery in our institute and none of

them had concurrent primary malignancies of other or-
gans. Of these, there were 10 patients diagnosed with
mixed types according to the pathological reports (Fig. 1).
Finally 125 patients were included in this study and were
divided into two groups based on the presence or ab-
sence of endometriosis. OCCC with endometriosis was
defined as endometriosis involving the same or the
contralateral ovary or the pelvic peritoneum of the same
patient. All the histological slides were independently
reviewed by two pathologists.
A comprehensive review of the medical records was

performed. Data pertaining to the following variables
were obtained: age at diagnosis; personal medical his-
tory; reproductive history; preoperative level of CA125;
ultrasonography findings; surgery details; adjuvant
chemotherapy; date of disease progression or death; and
status of the patient at the most recent follow-up. Com-
prehensive surgical staging was defined according to
International Federation of Gynecology and Obstetrics
(FIGO) guidelines (version 2015) for ovarian cancer. Sat-
isfactory debulking surgery was defined as residual lesion
≤1 cm. Platinum-sensitivity was defined as relapse oc-
curring ≥6 months after the completion of last regimen
or lack of recurrence. Platinum-resistance was defined as
relapse occurring within 6 months of the completion of
last regimen.
The expressions of tumor suppressor gene protein

p53, cell proliferation index Ki-67, estrogen receptor
(ER) and progesterone receptor (PR) were evaluated
using standard immunoperoxidase technique. The im-
munoreactivity was determined by counting the posi-
tively stained nuclei in at least 100 cells of the tumor
tissue samples. Ki-67 immunoreactivity was expressed as
a percentage. ER, PR, and p53 expressions were scored
semiquantitatively as 0 (< 5% positive cells in 10 × HPF),
1 (5–25%), 2 (25–50%), 3 (51–75%), or 4 (75–100%).
Statistical analysis was performed using SPSS software

(version 16.0, Chicago, IL, USA). All data are expressed as
mean ± standard deviation (SD). Between-group differ-
ences with respect to continuous variables were assessed
by t-test or Mann-Whitney test, as appropriate. The Pear-
son Chi-square test or Fisher’s exact test was used to as-
sess differences with respect to categorical variables.
Spearman’s correlation analysis was used to assess the cor-
relation between variables. Variables with p < 0.05 were
included in the logistic regression model. Overall survival
(OS) and progression-free survival (PFS) was calculated
from the date of primary surgery to death and recurrence,
respectively, or the last disease-free visit. Survival analysis
was performed using Kaplan-Meier model. Variables asso-
ciated with p values < 0.1 in univariate analyses were in-
cluded in the Cox regression model to account for the
confounding factors. All p values reported are two-tailed
and a p < 0.05 was considered significant.

Zhao et al. Journal of Ovarian Research  (2018) 11:53 Page 2 of 10



Results
Characteristics of the study population
A total of 125 patients treated during the 19-year study
period qualified the inclusion and exclusion criteria.
Mean age at the time of diagnosis was 51.6 ± 7.8 years
(range, 31–75). Mean tumor diameter was 11.3 ± 4.6 cm
(range, 2.3–25.2) (Table 1). Over a median follow-up
period of 28.9 months (range, 3.2–93.9 months), 5 pa-
tients (4.0%) were lost to follow-up. Twenty-four
disease-specific deaths were observed. The 5-year OS
and PFS for the entire study cohort was 78.7 and 74.5%,
respectively. In total, 82 (65.6%), 12 (9.6%), 28 (22.4%),
and 3 (2.4%) patients were diagnosed with FIGO stage I,
II, III, and IV, respectively. Most patients with FIGO
stage I and IIA disease received comprehensive staging sur-
gery including total hysterectomy, salpingo-oophorectomy,
pelvic lymphadnectomy, and omentum resection; how-
ever, 3, 2, and 1 patient with FIGO stage I disease only
received hysterectomy and salpingo-oophorectomy,
salpingo-oophorectomy, and ovarian cystectomy, re-
spectively. All patients with FIGO stage IIB disease or
higher received debulking surgery. The 5-year OS of
patients with FIGO stage I, II, III and IV was 89.9,
80.2, 45.5, and 33.3%, respectively (p = 0.000). The

corresponding 5-year PFS was 88.8, 55.6, 22.4, and
33.3%, respectively (p = 0.000) (Fig. 2). There were
122 patients who received platinum-based chemother-
apy regimen after surgery while 3 patients with FIGO
stage I disease did not receive chemotherapy. Of
these, 119 patients received TP or TC regimen (pacli-
taxel taxol 135 mg/m2 and carboplatin AUC (area
under the curve) = 5, or cisplatin 75 mg/m2); 1 patient
with FIGO stage I received PAC regimen (cisplatin,
doxorubicin, and cyclophosphamide); 1 patient with
FIGO stage IIIC disease received PEFC regimen (car-
boplatin, etoposide, fluorouracil, and cyclophospha-
mide); and 1 patient with FIGO stage IV disease
received TVP regimen (paclitaxel taxol, etoposide,
and cisplatin). Most (96.2%, 76/79) patients with
FIGO stage I disease received ≥4 courses and most
(95.3%, 41/43) patients with FIGO stage II disease or
higher received ≥6 courses of regimen. For 11 out of
the 122 patients, the status pertaining to chemosensi-
tivity could not be verified due to the following rea-
sons: [1] loss of follow-up for 5 patients (4 patients
with FIGO stage I and 1 patient with FIGO stage III);
[2] Until the cut-off date for the present study the
follow-up time was not long enough to assess the

Fig. 1 An overview of the subject of this study. A total of 135 cases were diagnosed with ovarian clear cell carcinoma in the study period. Finally
125 cases were included in the analysis and 10 cases were excluded for mixed subtypes. There were 55 cases with endometriosis while 70 cases
without. Of the 55 patients, continuity of clear cell carcinoma from endometriosis was detected in 48 cases. EM: endometriosis. Continuity:
continuity of clear cell carcinoma from endometriosis.
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status of 6 patients (all with FIGO stage I disease).
Among the other patients, 76.6% (85/111) patients
were sensitive to platinum-based chemotherapy. Spe-
cifically, 91.4% (74/81) of patients with FIGO stage I
or II disease exhibited chemosensitivity; for patients
with advanced disease (FIGO stage III and IV), the
response rate was 36.7% (11/30).
Of the study population, 55 (44.0%) patients with endo-

metriosis were assigned to EM group; 70 patients (56.0%)

with no evidence of endometriosis were assigned to NEM
group.

Comparison of clinical and pathological features between
the two groups
The clinical parameters of the two groups are shown in
Table 1. Compared to NEM group, patients in the EM
group were younger (49.9 ± 6.4 vs.52.9 ± 8.5 years, p =
0.030), gave fewer births (0.8 ± 0.5 vs.1.0 ± 0.5, p = 0.040),

Table 1 Clinicopathological features of patients with ovarian clear cell carcinoma

Characteristics All (N = 125) NEM (N = 70) EM (N = 55) p value

Age (years) 51.6 ± 7.8 52.9 ± 8.5 49.9 ± 6.4 0.030

Parity 0.9 ± 0.5 1.0 ± 0.5 0.8 ± 0.5 0.040

Nulliparous (%) 20 (16.1%) (n = 124) 8 (11.6%) (n = 69) 12 (21.8%) (n = 55) 0.145

Tumor size (cm) 11.3 ± 4.6 (n = 118) 12.3 ± 5.0 (n = 66) 9.9 ± 3.7 (n = 52) 0.005

Serum CA 125 (U/mL) 295.0 ± 934.7 433.5 ± 1188.2 94.7 ± 198.4 0.005

Normal (%) 40 (34.8%) 20 (29.4%) 20 (42.6%) 0.167

Elevated (%) 75 (65.2%) (n = 115) 48 (70.6%) (n = 68) 27 (57.4%) (n = 47)

Laterality (%) 0.045

Left 61 (48.8%) 32 (45.7%) 29 (52.7%)

Right 52 (41.6%) 28 (40.0%) 24 (43.6%)

Both 12 (9.6%) 10 (14.3%) 2 (3.6%)

FIGO stage (%) 0.000

I 82 (65.6%) 36 (51.4%) 46 (83.6%)

II 12(9.6%) 7 (10.0%) 5 (9.1%)

III 28 (22.4%) 24 (34.3%) 4 (7.3%)

IV 3 (2.4%) 3 (4.3%) 0 (0%)

Surgical method (%) 0.070

Laparoscopy 21 (16.8%) 8 (11.4%) 13 (23.6%)

Laparotomy 104 (83.2%) 62 (88.6%) 42 (76.4%)

Comprehensive staging (%) 0.829

Yes 114 (91.2%) 63 (90.0%) 51 (92.7%)

No 11 (8.8%) 7 (10.0%) 4 (7.3%)

Ascites (%) 48 (38.4%) 37 (52.9%) 11 (20%) 0.000

Ascites positivity (%) 20 (41.7%) 18 (48.6%) 2 (18.2%) 0.147

Lymph nodes status (%) 0.031

Positive 12 (10.6%) 10 (16.9%) 2 (1.8%)

Negative 101 (89.4%) (n = 113) 49 (83.1%) (n = 59) 52 (96.3%) (n = 54)

Residual lesion (%) 120 (96.0%) 66 (94.3%) 54 (98.2%) 0.520

0 113 (90.4%) 60 (85.7%) 53 (96.4%)

≤1 cm 7 (5.6%) 6 (8.6%) 1 (1.8%)

> 1 cm 5 (4.0%) 4 (5.7%) 1 (1.8%)

Cycles of chemotherapy 6.3 ± 1.8 6.4 ± 1.9 6.1 ± 1.6 0.382

Chemosensitivity (%) 0.003

Sensitive 85 (76.6%) 42 (66.7%) 43 (89.6%)

Resistant 26 (23.4%) (n = 111) 21 (33.3%) (n = 63) 5 (10.4%) (n = 48)

EM endometriosis, NEM without endometriosis
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and had smaller tumor diameter (9.9 ± 3.7 vs. 12.3 ±
5.0 cm, p = 0.005), and lower preoperative CA125 levels
(94.7 ± 198.4 vs. 433.5 ± 1188.2 U/ml, p = 0.005). More
patients in the EM group had FIGO stage I disease
(83.6% vs. 51.4%, p = 0.000). On the contrary, a lower
proportion of patients in the EM group showed bilateral
involvement (3.6% vs. 14.3%, p = 0.045), lymph node in-
volvement (1.8% vs. 16.9%, p = 0.031), or ascites (20.0%
vs. 52.9%, p = 0.000). A significantly greater proportion
of patients in the EM group were sensitive to
platinum-based regimen (89.6% vs. 66.7%, p = 0.003).
No significant between-group difference was observed

with respect to the proportion of patients who under-
went laparotomy, the ratio of patients who received sat-
isfactory debulking surgery and chemotherapy cycles.
Immunoreactivity of ER, PR, p53, and Ki-67 was also
comparable between the two groups (Table 2).

Comparison of survival outcomes between the two
groups
As estimated from Kaplan-Meier survival curves, both
the 5-year OS and PFS in the EM group were better

than that in the NEM group (OS: 89.4% vs. 67.7%, p =
0.013) (PFS: 87.9% vs. 53.3%, p = 0.001) (Fig. 3).
As some features such as age, FIGO stage, and pre-

operative CA125 level were different between the two
groups, Cox regression model was used to account for
the influence of these factors. No significant between-group
difference with respect to survival was observed after con-
trolling for these confounding factors (p > 0.05).
Of the 55 patients from EM group, there were 48 cases

had endometriosis in direct continuity from the OCCC
lesion, and seven cases not (Fig. 1). We also compared
the survival outcomes between them. They were com-
parable in 5-year OS (92.7% vs. 71.4%, p = 0.083) but sig-
nificant difference of 5-year PFS (93.4% vs. 53.6%, p =
0.004) was observed. However, after controlling for con-
founding factors such as FIGO stage, no significant dif-
ference with respect to PFS was observed in Cox
regression model (p = 0.607).

Predictors of survival in univariate and multivariate
survival analysis
We performed the log-rank test using p < 0.1 as a criteria
to identify predictors of survival. The potential prognos-
tic factors for PFS were: presence of endometriosis, pre-
operative CA125 level, bilateralism, tumor diameter, size
of residual lesion, ascites, lymph node positivity, FIGO
stage, number of chemotherapy cycles, and chemosensi-
tivity. The potential prognostic factors for OS were:
presence of endometriosis, bilateralism, comprehensive
staging, size of residual lesion, ascites, lymph node posi-
tivity, FIGO stage, and chemosensitivity.

Fig. 2 Survival curves for overall survival (OS) and progression-free survival (PFS) of patients in this study. a OS curves for patients of different
stages; b PFS curves for patients of different stages.

Table 2 Immunohistochemical staining intensity of ER, PR, p53,
and Ki-67 in ovarian clear cell carcinoma patients

Index NEM EM p valuea

ER 0.50 ± 1.00 0.56 ± 0.91 0.478

PR 0.21 ± 0.51 0.12 ± 0.44 0.207

p53 0.93 ± 0.97 0.77 ± 0.61 0.769

Ki-67 32.54 ± 24.15 32.35 ± 19.30 0.662

EM endometriosis, NEM without endometriosis
aMann-Whitney test
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After recalculation in Cox regression model, the useful
prognostic factors for PFS were ascites (Hazards ratio
(HR) 2.78, 95% CI1.21–6.47; p = 0.016), FIGO stage (HR
1.61, 95% CI1.04–2.49; p = 0.033), and chemosensitivity
(HR 101.60, 95% CI29.45–350.49; p = 0.000). For OS,
chemosensitivity was the only useful prognostic factor
(HR 109.33, 95% CI23.46–511.51; p = 0.000) (Table 3).

Factors related to chemosensitivity in the logistic
regression model
As chemosensitivity was the most important prognostic
factor for both OS and PFS of patients with OCCC, fur-
ther analysis was performed to identify covariates of che-
mosensitivity. Spearman’s correlation analysis showed
that preoperative CA125 level, ascites, size of residual le-
sion, lymph node positivity, FIGO stage, and presence of
endometriosis were associated with chemosensitivity (p
< 0.05). However, after entering into logistic regression
equation, only FIGO stage was significantly associated
with chemosensitivity (Exp (B) = 0.292, 95% CI0.123–
0.693; p = 0.005) (Table 4).

Discussion
Pathological evidence of the synchronous presence of
endometriosis and OCCC has been consistently reported
[20]. A review of 15 published reports concluded that
39.2% of patients with OCCC had coexisting endometri-
osis [21]. In the present study, this percentage was 44.0%
(55/125), which is comparable to the reported figure.
The histological characteristics of OCCC include large
cuboidal, hobnailed or flattened epithelial cells contain-
ing abundant clear cytoplasm lining the tubules and

cysts, and exhibiting a solid/tubular or glandular growth
pattern [22]. The hobnail cells present a very strong
morphological resemblance to endometrial Arias-Stella
cells [23].
The mechanism by which endometriosis develops into

OCCC remains largely unknown. It was suggested that
OCCC develops in a step-wise fashion from endometri-
osis through metaplastic, hyperplastic, and atypical
endometriosis [24]. Atypical endometriosis is character-
ized by epithelial cells showing nuclear enlargement,
crowding, slight hyperchromasia, and possible chromo-
centres/nucleoli architectural abnormalities [25]. It was
reported that OCCC-associated endometriosis already
harbors aberrant gene expression, such as altered ex-
pressions of eEF1A2, PTCH2, PPP1R14B, and XRCC5,
which may not be found in endometriosis tissue in the
absence of cancer [26]. Shared gene alterations such as
PTEN, PIK3CA or ARID1A mutation were documented
between ovarian cancers and adjacent normal-appearance
endometriosis, which suggests that these gene mutations
represent early events in the carcinogenic pathway before
the appearance of the atypical precancerous lesions [27–
29]. Moreover, HNF-1β expression is significantly in-
creased and ER expression is significantly down-regulated
in primary OCCC lesions as compared to that in matched
endometriosis, which suggests that the changes in these
proteins were relatively late carcinogenic events [26]. The
product of H3K27me3 gene sets and one of its target
proteins, WT1, were found enriched in neighboring endo-
metriosis, but silenced in OCCC lesion, which suggests
that epigenetic reprogramming transformed the endome-
triotic cells to a pluripotent stage as OCCC [26].

Fig. 3 Survival curves for overall survival (OS) and progression-free survival (PFS) in the two groups. a OS curves for two groups. b PFS curve for
two groups. NEM: patients without endometriosis; EM: endometriosis.
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Table 3 Prognostic factors for progression-free survival (PFS) and overall survival (OS) of ovarian clear cell carcinoma patients

Variables 5 year-PFS % p valuea p valueb HR (95%CI) 5 year-OS % p valuea p valueb HR (95%CI)

Endometriosis 0.001 0.295 0.013 0.677

With 87.9 89.4

Without 53.3 67.7

Age (years) 0.628 0.550

< 60 72.0 79.6

≥60 47.8 69.6

CA-125 (U/mL) 0.001 0.620 0.142

< 200 76.6 80.0

≥200 38.4 64.4

Parity 0.342 0.382

0 70.8 89.5

≥1 53.6 75.9

Laterality 0.034 0.093 0.028 0.360

Unilateral 70.1 79.3

Bilateral 46.7 56.2

Tumor diameter 0.084 0.662 0.236

< 10 77.7 83.4

≥10 59.8 70.0

Comprehensive staging 0.348 0.070 0.441

Yes 68.6 79.0

No 58.9 56.2

Residual lesion 0.000 0.126 0.001 0.731

Yes 72.8 82.6

No 25.0 33.3

Ascites 0.000 0.016 0.001 0.052

Yes 45.9 2.78 (1.21–6.47) 60.8

No 82.0 87.6

Lymph nodes status 0.000 0.324 0.012 0.395

Positive 33.3 58.3

Negative 76.0 85.6

FIGO stage 0.000 0.033 1.61 (1.04–2.49) 0.000 0.874

I 88.8 89.9

II 55.6 80.2

III 22.4 45.5

IV 33.3 33.3

Chemotherapy cycles 0.050 0.290 0.421

≥6 72.5 78.4

> 6 49.9 69.5

Chemosensitivity 0.000 0.000 101.60 (29.45–350.49) 0.000 0.000 109.55

Sensitive 87.3 96.5 (23.46–511.51)

Resistant 0 9.2
alog-rank test; b Cox-proportional hazards model
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Compared to NEM group, patients in the EM group
presented favorable characteristics such as younger age
and earlier stage, which is consistent with previously re-
ported results [7, 30]. This is likely attributable to the
typical symptoms of endometriosis which may facilitate
earlier attendance to the clinics [7, 30]. Moreover, in ad-
vanced stage malignancies the tumor might have masked
the deriving tissue of origin; this may have contrib-
uted to the lower frequency of detection of endomet-
riosis [31].
Some studies have suggested that OCCC patients with

concomitant endometriosis have a better prognosis than
that of patients without endometriosis [31]. However,
other studies have found no difference in survival after
adjusting for stage and age [7, 32, 33]. A meta-analysis
of evidence from 10 cohort studies also concluded that
endometriosis is not a prognostic factor for the survival
of OCCC patients [34]. A study conducted in Korea
found that only in FIGO stage I patients was endometri-
osis an independent prognostic factor [19]. However,
studies conducted in China found no prognostic role of
endometriosis in OCCC patients [2], even when the
tumor was confined to FIGO stage I [18]. In the present
study, either, endometriosis was not found to be a prog-
nostic factor in OCCC patients. These results collect-
ively suggest that endometriosis may not affect the
progression after the onset of ovarian cancer [7]. More-
over, there was no difference with respect to key mo-
lecular characteristics such as the expressions of p53,
Ki-67, ER and PR between the two groups, which also
suggests homogeneity across the two groups.
In the present study, the most important prognostic

factor for survival was the sensitivity to platinum-based
chemotherapy. With a HR of 109.55 (95% CI 23.46–

511.51) for 5-year OS and 101.60 (95% CI 29.45–350.49)
for PFS, it is reasonable to conclude that chemosensitiv-
ity to platinum-based chemotherapy was a key determin-
ant of the survival of OCCC patients. For 5-year OS,
chemosensitivity was the only prognostic factor while
FIGO stage was not. However, FIGO stage was the only
risk factor for chemosensitivity in the logistic regression
equation. Specifically, the higher the FIGO stage, the
more the resistance to platinum-based chemotherapy.
Patients affected by localized (FIGO stage I and II) OCCC
exhibited a response rate of 91.4% to platinum-based
chemotherapy while their counterparts with advanced dis-
ease (FIGO stage III and IV) exhibited a response rate of
only 36.7%. The prognosis of patients with FIGO stage I
and II OCCC was reported to be comparable to that of
serous adenocarcinoma, while the prognosis of patients
with FIGO stage III and IV disease was much poorer com-
pared to that of serous adenocarcinoma [4, 35, 36]. The
reported median survival time for patients with advanced
disease was only 12.7–23.0 months [23, 37, 38]. It is gen-
erally recognized that the poor survival of patients with
advanced stage disease is largely due to the insensitivity to
conventional platinum-based chemotherapy [39]. The
mechanism of resistance includes decreased drug efflux,
increased drug inactivation, and increased DNA repair ac-
tivity [39]. These results indicate that platinum-based
chemotherapy may not be the optimum treatment regi-
men for patients with advanced OCCC. However, the
National Comprehensive Cancer Network (NCCN) guide-
lines (version 2016) still recommend treatment of OCCC
with platinum-based chemotherapy. New molecular targets
have been identified and experimented with in the past de-
cades such as mitogen-activated protein kinase kinase
(MAPK), phosphatidylinositol 3’-kinase (PI3K) signaling

Table 4 Risk factors for chemosensitivity to platinum-based regimen of ovarian clear cell carcinoma patients

Variables p valuea Correlation Coefficent p valueb Exp (B) (95% CI)

Age 0.995

Tumor diameter 0.396

CA125 value 0.028 −0.216 0.887

Number of live birth 0.448

Ascites 0.004 −0.267 0.673

Residual lesion 0.000 −0.348 0.467

Lymph nodes positivity 0.002 −0.306 0.858

FIGO stage 0.000 −0.546 0.005 0.292 (0.123–0.693)

Bilaterality 0.060

Endometriosis 0.003 0.279 0.671

ER 0.579

PR 0.191

p53 0.990

Ki67 0.681
aSpearman’s correlation test; bLogistic regression model
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pathway [40], and epidermal growth-factor receptor
(EGFR) [41]. However, no definite consensus has been
reached about the efficacy of the above strategies.

Conclusions
Although this work has limitations inherent to retro-
spective studies, to the best of our knowledge, this is the
largest study to compare patients diagnosed with OCCC
with and without concomitant endometriosis. The two
groups in this study were heterogeneous in many aspects
such as age and FIGO stage. However, the prognosis
was not different after controlling for confounding fac-
tors. The most important prognostic factor for the sur-
vival of OCCC patients was the chemosensitivity to
platinum-based chemotherapy, which showed an in-
verse correlation with FIGO stage. This study calls for
further research to unravel the mechanism of develop-
ment of chemoresistance and underlines the need to
develop novel therapeutic strategies for patients with
advanced stage OCCC.
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