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Prognosis of ovarian clear cell cancer compared with other
epithelial cancer types: A population-based analysis
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Abstract. In order to compare the clinicopathological charac-
teristics and survival outcomes of patients with ovarian clear
cell carcinoma (CCC) to other epithelial cancer types, a total
of 27,290 patients were analyzed, including 2,424 patients
with CCC (8.9%), 3,505 patients with endometrioid cancer
(EC) (12.8%), 2,379 patients with mucinous cancer (MC)
(8.7%) and 18,982 patients with serous cancer (SC) (69.6%).
Patients with EC had the most favorable prognosis and patients
with SC had the poorest prognosis among all epithelial ovarian
cancers. Among patients with stage I cancer, patients with
CCC had a more favorable prognosis compared with patients
with SC, especially after 60 months (landmark analysis
results, HR=2.079, P=0.001) and had a poorer prognosis
compared with patients with MC [restricted mean survival
time (RMST) difference, -3.434 months]. Among patients at
stages III and IV, patients with CCC had a poorer prognosis
compared with patients with SC (RMST difference in stage I1I,
-7.588 months; RMST difference in stage IV, -15.445 months)
and had a more favorable prognosis compared with patients
with MC (RMST difference in stage III, 10.850 months;
RMST difference in stage IV, 8.430 months). The present
results suggested that most patients with CCC exhibited, high
grade, an early stage, unilateral status and were of a young
age. In general, patients with SC presented the poorest prog-
nosis among all patients with epithelial ovarian cancer and
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no significant survival difference was found between patients
with CCC and MC. However, after adjusting for stage using
pairwise comparisons, the prognosis of patients with CCC
was found to be more favorable compared with the patients
with SC and worse compared with patients with MC at stage
I; the results at stage III-IV were opposite and the prognosis of
patients with CCC was worse compared with the patients with
SC and more favorable compared with the patients with MC.

Introduction

In the USA, ovarian cancer is the most common cause of gyne-
cological cancer mortality. A total of ~22,240 new cases of
ovarian cancer were diagnosed in 2018 and there were 14,070
mortalities. In total, 90% of ovarian cancers are epithelial (1).
Clear cell carcinoma (CCC), one type of epithelial ovarian
cancer, was initially termed mesonephroid (2) and in 1973, it
was officially defined by the World Health Organization as a
histologically distinct type of ovarian cancer (3). In addition
to CCC, there are three other major types of epithelial ovarian
carcinomas: i) Serous carcinoma (SC); ii) endometrioid
carcinoma (EC); and iii) mucinous carcinoma (MC), and each
one presents different clinicopathological characteristics and
overall survival rates. Thus, histological cell type has been
regarded as an important prognostic factor in ovarian cancer.
Previous reports have shown that CCC accounts for only 8-10%
of all epithelial ovarian malignancies in the USA (4) and the
majority of cases are diagnosed at an early stage (stage I-11) (5);
however, the survival rates of CCC remain controversial. To the
best of our knowledge, in the USA, ovarian cancer is one of the
leading causes of mortality among female malignancies (6).
The mortality rate of patients with ovarian cancer has dramati-
cally declined by 33% with platinum-based chemotherapy,
from 10 per 100,000 in 1976 to 6.7 per 100,000 in 2015 (1), but
patients with CCC are resistant to most anticancer drugs (7).
Therefore, it is important to evaluate the prognostic factors of
CCC in order to develop optimal treatment strategies. The aim
of the present study was to compare the clinicopathological
characteristics and survival outcomes of patients with ovarian
CCC with patients with other types of epithelial cancer. The
prognosis of patients with CCC was more favorable compared
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with patients with SC and worse compared with patients with
MC at stage I; whereas, at stage III-1V, the opposite results
were observed.

Patients and methods

Patients. Clinicopathological data of women diagnosed with
ovarian CCC or other epithelial cancer types between 2004 and
2014 were obtained from the Surveillance, Epidemiology and
End Results (SEER) database (seer.cancer.gov). Individuals
who did not meet the following inclusion criteria were excluded
from the present study: i) ovarian cancer as the first and only
cancer diagnosis; ii) pathological confirmation of one of the
four types of epithelial ovarian cancer; and iii) pathological
data included specific survival time, grade, American Joint
Committee on Cancer stage, Tumor-Node-Metastasis stage,
ethnicity and cancer antigen 125 (CA125) status. In total,
27,290 patients with CCC, SC, EC or MC were identified
(Fig. 1).

Data including age at diagnosis, ethnicity, marital status,
laterality, grade, stage, surgery, radiation, chemotherapy,
CA125 status and survival were analyzed. Patients were divided
into two groups based on the age at diagnosis: i) <65 years;
and ii) =65 years. The ethnicities were categorized into four
groups: i) White; ii) black; iii) Asian; and iv) other. The
ICD-0-3 histology codes used were ‘clear cell” (8310-8313),
‘serous’ (8441-8442, 8460-8462), ‘endometrioid’ (8380-8383)
and ‘mucinous’ (8470-8482).

Statistical analysis. Clinicopathological characteristics
were compared among groups using Pearson's y” test. The
Kaplan-Meier method was used to calculate the patient
survival distribution and significance was tested using the
log-rank test. The differences in restricted mean survival time
(RMST) and landmark analyses were applied to quantify the
treatment effect. Multivariate analysis was performed using
the COX proportional hazards model. Hazard ratios (HRs) and
95% confidence intervals were reported. A two-sided P<0.05
was considered to indicate a statistically significant difference.
The statistical analysis was performed using R version 3.4.3
(R Foundation for Statistical Computing).

Results

Demographics and clinical characteristics of the study popu-
lation. A total of 27,290 patients from the SEER database
met the eligibility criteria between 2004 and 2014, including
2,424 patients with CCC (8.9%), 3,505 patients with EC
(12.8%), 2,379 patients with MC (8.7%) and 18,982 patients
with SC (69.6%). The demographics and clinical characteris-
tics are presented in Tables I and II. Significant differences
were found in the age at diagnosis, ethnicity, marital status,
laterality, grade, stage, surgery of primary site, lymphad-
enectomy, radiation, chemotherapy and CA125 status by
comparing the four types of epithelial ovarian cancers. As
shown in Table I, the median follow-up time was 58 months.
Patients with CCC showed a younger age at diagnosis (79.9%
<65 years), especially compared with patients with SC (57.1%)
(P<0.001). Patients of white ethnicity accounted for the large
population of patients with EC (83.7%). The proportion of CCC
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Figure 1. Flow chart of inclusion and exclusion criteria. SC, serous cancer;
CCC, clear cell cancer; MC, mucinous; EC, endometrioid cancer; TNM,
tumor node metastasis; AJCC, American Joint Committee on Cancer.

was significantly increased in patients of Asian ethnicity vs.
white, black and other ethnicities (19.4 vs. 8.2, 5.1 and 9.8%,
respectively; P<0.001). The tumors of patients with CCC were
more likely to be located on one side of the ovary (84.8%),
which was similar to EC (79.7%) and MC (83.3%), whereas SC
tumors exhibited the opposite trend. Patients with CCC and
SC presented primarily grade III and IV poorly differentiated
tumors (53.6 and 66.4%, respectively) compared with patients
with EC (29.9%) and patients with MC (12.9%). Stages I and 11
accounted for 68.7, 74.7 and 73.4% of CCC, EC and MC cases,
respectively. However, ~83.2% patients with SC presented an
advanced stage (stage III-IV). In total, 58.5% of patients with
CCC presented stage I tumors. Stage TO-1 was found in 62.1%
of patients with CCC, 59.8% of patients with EC, 69.1% of
patients with MC and 11.2% of patients with SC (P<0.001), but
the majority of patients with SC (77.2%) presented at T3 stage.
Of all patients, 93.5% had primary surgery and overall, patients
with CCC were more likely to undergo a lymphadenectomy or
lymph node biopsy (74.4%). Radiation was rarely performed
in all patients. Elevated CA125 levels were observed in 57.6%
of CCC, 60.7% of EC, 49.5% of MC and 75.6% of SC cases.

Comparison of survival rates between CCC and other
epithelial cancer types. Patients with CCC, EC, MC and SC
had 5-year overall survival rates of 63.6, 76.7, 67.8 and 39.8%,
respectively, and disease-specific survival rates of 66.4, 80.3,
71.4 and 42.4%, respectively. Kaplan-Meier plots were used
to evaluate overall survival (OS) and disease-specific survival
(DSS) rates in these four histological subtypes of epithelial
ovarian cancer (Fig. 2). As the plots illustrate, OS and DSS
were both lower in patients with SC, suggesting that patients
with SC had the poorest prognosis. Furthermore, patients
with EC had the best prognosis of the four patient groups
and there was not a significant difference between CCC and
MC prognoses. When adjusted for stage through pairwise
comparison (Figs. 3 and 4), the OS rate of patients with SC
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Table II. Five-year OS and DSS of epithelial ovarian cancer patients.

(0N DSS
Total CCC EC MC SC Logrank Total CCC  EC MC SC  Log-rank

Characteristics (%) (%) (%) (%) (%) Total (%) (%) (%) (%) (%) Total
Overall 491% 636 767 678 398 P<0001 520 664 803 714 424 P<0.001
Age (years)

<65 579 599 66.1 822 746 P<0.001 599 683 841 768 498 P<0.001

=65 34.1 382 535 624 449 P<0001 382 582 70.1 5277 323 P<0.001
Race

Black 383 430 660 475 325 P<0001 415 473 697 50.1 355 P<0.001

White 490 627 769 687 40.1 P<0.001 519 53 806 726 426 P<0.001

Asian 589 708 820 753 445 P<0.001 621 736 843 788 480 P<0.001

Other® 540 820 763 798 395 P<0.001 577 854 799 NR 434 P<0.001
Laterality

Bilateral or paired 362 260 584 213 354 P<0.001 385 280 616 246 377 P<0.001

One side 614 706 820 776 469 P<0.001 648 @ 73. 857 810 501 P<0.001
Grade

I-II 694 703 8.1 776 542 P<0001 730 741 890 813 574 P<0.001

I 422 635 634 457 375 P<0001 449 665 662 494 400 P<0.001

v 435 638 580 00 408 P<0001 457 679 607 00 428 P<0.001

Unknown 427 618 718 57.1 327 P<0001 456 635 766 605 354 P<0.001
AJCC stage

I 870 846 902 892 831 P<0001 90.1 866 942 920 865 P<0.001

I 698 66.1 792 648 670 P<0.001 73. 695 819 69.1 710 P<0.001

I 383 315 543 255 379 P<0001 410 348 572 296 404 P<0.001

v 22.0 125 271 83 228 P<0001 238 136 296 105 246 P<0.001
Lymphadenectomy

Yes or biopsy 617 700 835 800 513 P<0001 643 721 8.3 833 538 P<0.001

No/unknown 341 453 598 511 290 P<0001 371 496 651 550 316 P<0.001
Chemotherapy

Yes 457 608 745 553 393 P<0001 481 63.1 768 58.1 416 P<0.001

No 575 711 799 768 408 P<0.001 623 753 856 812 451 P<0.001
CA125
Negative or normal 788  82.1 896 879 676 P<0001 813 846 923 896 702 P<0.001

Borderline or 537 715 790 695 420 P<0.001 5777 744 830 740 458 P<0.001

unknown
Positive or 438 544 727 583 373 P<0001 464 571 763 621 396 P<0.001
elevated

Numbers do not add up to 100% due to rounding errors. “Including American Indian/AK Native, Pacific Islander. CCC, clear cell cancer; EC,
endometrioid cancer; MC, mucinous cancer; S, serous cancer; AJCC, American Joint Committee on Cancer; CA125, carbohydrate antigen 125;

NR, not reached; OS, overall survival; DSS, disease free survival.

was significantly decreased compared with patients with CCC
with stage I, especially after 60 months (landmark analysis,
HR=2.079, P=0.001) (Fig. 3A-a and A-b). However, in patients
with stage III and IV tumors (Fig. 3C and D), the differ-
ences between patients with SC and patients with CCC were
significant based on RMST analysis (the difference of RMST
was 7.588 months for stage III and 15.445 months for Stage
IV; shown as shaded areas, P<0.001). There was no signifi-

cant difference for patients with cancer at stage II (Fig. 3B).
Similarly, when CCC was compared with MC, it was identified
that the prognosis of patients with CCC was poorer compared
with the patients with MC at stage I (Fig. 4), with RMST differ-
ences of -3.434 months (P=0.020; Fig. 4A-a and A-b), whereas
patients at stage III and IV exhibited opposite trends: The
prognosis of patients with CCC was more favorable compared
with the patients with MC (RMST difference, 10.85 months



1952

A 10
0.8
2 - o
% ° * o‘ =
2 0.6 . o %%
2 b Y
e
o
s 0.4 S,
=
E P - e
@ p2Hem cCC t -~
— EC
° MC
ol =¥ p<0.001
| T T T T T
0 20 40 60 80 100 120

LIU et al: PROGNOSIS OF OVARIAN CLEAR CELL CANCER COMPARED WITH OTHER EPITHELIAL CANCER TYPES

B 1o
]
0.8 = -
3 B - -
= S M e o @
=] -
kS 0.6 ® .
o
o “
§ 0.4 .
- L ]
g - . - 9
@D 02em CCC
— EC
° MC
oode” = p<0.001
T T T T T T
0 20 40 60 80 100 120

Overall survival (months)

Disease-specific survival (months)

Figure 2. Kaplan-Meier survival curve for OS and DSS. (A) OS of four types of epithelial ovary cancer. (B) DSS of four types of epithelial ovary cancer. SC,
serous cancer; CCC, clear cell cancer; MC, mucinous; EC, endometrioid cancer; OS, overall survival; DSS, disease-specific survival. Log-rank test were used

to compare the difference among CCC, EC, MC and SC.

and 8.43 months, respectively) (Fig. 4C and D). The 5-year OS
and DSS rates are presented in Table II. In the overall study
group, the 5-year OS and DSS rates of patients <65 years vs.
those =65 years were 57.9 vs. 34.1% (OS) and 59.9 vs. 38.2%
(DSS), respectively. Patients of Asian ethnicity had a slightly
increased 5-year OS and DSS rates compared with patients of
white and black ethnicities (OS, 58.9 vs. 49.0 and 38.3% and
DSS, 62.1 vs. 51.9 and 41.5%, respectively). Tumors only on
one side indicated was associated with a more favorable prog-
nosis compared with those on bilateral or paired sides (OS,
61.4 vs. 36.2%; DSS, 64.8 vs. 38.5%). Women with grades I-II,
IIT and IV had 5-year OS rates of 69.4,42.2 and 43.5%, and
5-year DSS rates of 73.0,44.9 and 45.7%, respectively. Patients
who underwent lymphadenectomy or lymph node biopsy had
a 5-year OS rates of 61.7% and a 5-year DSS rate of 64.3%.
Chemotherapy did not influence the prognosis. CA125 served
an important role in the survival of ovarian cancer patients and
the 5-year OS was 43.8% in CA125-positive patients vs. 78.8%
in CA125-negative patients.

A multivariate analysis using the Cox proportional hazards
models was performed to investigate the effects of prognostic
factors on OS and DSS rates (Table III). For both OS and DSS,
older age at diagnosis, higher grade, advanced stage, lack of
surgery and higher CA125 levels were associated with poorer
outcomes (P<0.001). Compared with CCC, the prognosis of
EC was more favorable, whereas no significant difference
was found between MC and CCC, which was in line with the
subgroup analysis. The prognosis of SC was more favorable
compared with that of CCC in the multivariate analysis but
poorer in the subgroup analysis.

Discussion

CCC is a rare tumor of the ovary, accounting for >5% of all
ovarian cancers and 10% of epithelial ovarian cancers in
western countries (8). Multiple previous studies identified that
a relatively high incidence of early-stage disease, large pelvic
mass, association with endometriosis and higher incidence of
lymph node metastasis are features of CCC that differ from
other epithelial types of cancer (4,9-11). The features associated

with CCC prognosis remain unclear due to the small number of
patients examined in previous reports. Therefore, in the present
study, the clinicopathological and prognostic features of CCC
were retrospectively investigated in the SEER database and
2,424 cases of CCC were compared with 24,866 cases of other
epithelial cancer types. The present study found that patients
with CCC of the ovary tended to be diagnosed at a young age,
with a unilateral mass, at an early-stage of the disease and at
a high disease grade, and most of the patients with CCC were
negative for CA125 and prevalently of Asian ethnicity. The
present results were partially in line with certain previous
studies. Sugiyama et al (12) examined 101 patients with CCC,
including 48.5% at stage I. In addition, Chan et al (13) reviewed
1,411 patients with CCC and 56.3% were at stage I. In a previous
study by Rauh-Hain et al (14), stage I and II were reported
in 48.4% of the 121 patients with CCC examined. Regarding
prognosis, patients with SC had the poorest prognosis among
all patients with epithelial ovarian cancer and no significantly
different survival rates were found between patients with CCC
and MC in the present study. However, subgroup analysis based
on stages found that patients with CCC presented a more favor-
able prognosis compared with patients with SC and a poorer
prognosis compared with patients with MC at stage I, whereas
for stage III-1V, the analysis identified opposite results. Since
most patients of CCC were <65 years and presented unilateral
pelvic mass at early stage, their prognosis was more favorable
compared with patients with SC. However, the prognosis of
patients with CCC at an advanced stage was poorer compared
with that of SC, which might be associated with the resistance
to platinum-based chemotherapy (15). Additionally, probably
due to the susceptibility of CCC to frequent and early recur-
rence (12), the prognosis of patients with CCC was poorer
compared with that of patients with MC at early stages. The
reason for poor prognosis of advanced MC has been previ-
ously suggested to be caused by the aggressive features of MC,
chemoresistance or both (16-18). Similarly, Chan et al (13)
analyzed 1,411 patients with CCC and showed that the 5-year
DSS rate of patients with CCC was poorer using subgroup
analysis of disease stages. In addition, Kennedy et al (4) identi-
fied that patients with CCC at stage I-II had similar survival
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Figure 3. Kaplan-Meier survival curve for OS between CCC and SC. (A-a) OS between CCC and SC at stage 1. (A-b) Landmark analysis of OS between CCC
and SC at stage I. The landmark point was 60 months and the hazard ratio was 2.079 (95% confidence interval, 1.320-3.273, P=0.010). (B) OS between CCC
and SC at stage II. P=0.600. (C-a) OS between CCC and SC for stage I11. P<0.001. (C-b) RMST analysis of OS between CCC and SC at stage I1I. The shaded
area (from 0 to 96 months) indicates 7.588 months, which corresponds to the difference in RMST between CCC and SC. (D-a) OS between CCC and SC at
stage IV. P<0.001. (D-b) RMST analysis of OS between CCC and SC at stage I'V. The shaded area (from 0 to 120 months) indicates 15.445 months, which corre-
sponds to the difference in RMST between CCC and SC. OS, overall survival; CCC, clear cell cancer; SC, serous cancer; RMST, restricted mean survival time.
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Figure 4. Kaplan-Meier OS curves between patients with CCC and MC. (A-a) OS between CCC and MC at stage 1. P=0.020. (A-b) RMST analysis of OS between
CCC and MC at stage 1. The shaded area (from O to 120 months) indicates 3.434 months, which corresponds to the difference of RMST between CCC and MC.
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shaded area (from 0 to 120 months) indicates 10.850 months, which corresponds to the difference in RMST between CCC and MC. (D-a) OS between CCC and
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Table III. Multivariate analysis of OS and DSS predictors using the Cox proportional hazard model.
oS DSS

Characteristics HR (95% CI) P-value HR (95% CI) P-value
Histology type

CCC Reference - Reference -

EC 0.530 (0.478,0.588) P<0.001 0.479 (0.428,0.536) <0.001

MC 1.021 (0918, 1.135) P=0.704 1.034 (0.923, 1.158) 0.562

SC 0.616 (0.570, 0.667) P<0.001 0.600 (0.553,0.653) <0.001
Age (years)

<65 Reference - Reference -

=65 1.550 (1.493,1.610) P<0.001 1.441 (1.386, 1.499) <0.001
Race

Black Reference - Reference -

White 0.848 (0.793, 0.906) P<0.001 0.856 (0.798,0.918) <0.001

Asian 0.760 (0.690, 0.838) P<0.001 0.746 (0.673,0.826) <0.001

Other* 0.923 (0.775, 1.100) P=0.371 0.917 (0.763,1.102) 0.356
Marital status

Married Reference - Reference -

Not married® 1.170 (1.127,1.215) P<0.001 1.142 (1.098, 1.187) <0.001

Unknown 0.947 (0.850, 1.055) P=0.321 0.876 (0.779,0.984) 0.026
Grade

I-1I Reference - Reference -

III 1.285(1.213,1.361) P<0.001 1.330 (1.251,1.414) <0.001

v 1.203 (1.126, 1.287) P<0.001 1.240 (1.156, 1.331) <0.001

Unknown 1.204 (1.129, 1.285) P<0.001 1.251 (1.168, 1.341) <0.001
AJCC stage

I Reference - Reference -

I 2.795 (2.512,3.109) P<0.001 3.325(2.947,3.751) <0.001

I 6.674 (6.134,7.263) P<0.001 8.573 (7.781,9.445) <0.001

v 9.604 (8.793, 10.491) P<0.001 12.496 (11.302, 13.816) <0.001
Surgery of primary site

Yes Reference - Reference -

No 2.700 (2.531,2.881) P<0.001 2.726 (2.548,2917) <0.001
Lymphadenectomy

Yes or biopsy Reference - Reference -

No/unknown 1.499 (1.442,1.559) P<0.001 1.493 (1.433,1.555) <0.001
Radiation

Yes Reference - Reference -

No/unknown 0.732 (0.624,0.859) P<0.001 0.739 (0.625,0.872) P<0.001
Chemotherapy

Yes Reference - Reference -

No/unknown 1.553 (1.486, 1.624) P<0.001 1.493 (1.424, 1.566) P<0.001
CA125

Negative or normal Reference - Reference -

Borderline or unknown 1.436 (1.298, 1.589) P<0.001 1.397 (1.253, 1.558) P<0.001

Positive or elevated 1.525 (1.385, 1.679) P<0.001 1.511 (1.362, 1.676) P<0.001

‘Including American Indian/AK Native, Pacific Islander. *Including divorced, separated, single (never married), unmarried, domestic partner
and widowed. HR, hazard ratio; CI, confidence interval; CCC, clear cell cancer; EC, endometrioid cancer; MC, mucinous cancer; SC, serous
cancer; AJCC, American Joint Committee on Cancer; CA125, carbohydrate antigen 125; OS, overall survival; DSS, disease free survival.
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rates compared with patients with other epithelial cancer
types, whereas patients with CCC at stage III-IV exhibited a
decreased survival rate. Moreover, numerous previous studies
have demonstrated a poor prognosis for patients with advanced
CCC 4.9,14,19,20).

Platinum in combination with paclitaxel is the standard
chemotherapy regimen for the treatment of epithelial ovarian
cancer (21). However, in the present study, epithelial ovarian
cancer did not seem to benefit from chemotherapy, with
a 5-year OS rate of 45.7% (with chemotherapy) vs. 57.5%
(without chemotherapy/unknown) and a 5-year DSS rate of
48.1% (with chemotherapy) vs. 62.3% (without chemotherapy/
unknown). Similarly, the study by Trimbos et al (22) identi-
fied that there was no benefit to adjuvant chemotherapy in
early-stage ovarian cancer. Additionally, another previous
study observed that adjuvant chemotherapy had no impact
on patient survival in the cohort of patients with epithelial
ovarian cancer (23). In the present study, patients with CCC
who underwent chemotherapy had a slightly higher 5-year
OS and DSS rates compared with patients with MC and SC.
Nevertheless, a series of reports identified that CCC has a
poor response to platinum-based therapy compared with other
epithelial cancer types (12,24). One of the limitations of the
present study is that the chemotherapy variable provided by
SEER is limited to two categories: ‘Yes” and ‘no/unknown’,
so the specific chemotherapy regimen is unknown, which may
have influenced the present results.

The use of radiation therapy was uncommon and only 1.4%
of patients underwent radiation therapy in the present study.
Previous studies showed that patients after surgery could
benefit from whole abdomen radiation therapy as adjuvant
therapy (25,26). However, over time, the use of radiation
therapy decreased due to the development of effective chemo-
therapy regimens. Patel et al (27) observed that individuals
with stage I-IIT CCC, MC and EC who were treated with
adjuvant radiation therapy had lower 5-year DSS and OS rates
compared with those who did not receive radiation therapy, but
only 3% of cases were treated with adjuvant radiation therapy,
indicating that the results were inconclusive.

Previous studies showed that CA125 could be a significant
prognostic factor of epithelial ovarian cancer (28,29). In the
present study, the rate of patients with CCC who were nega-
tive for CA125 was increased compared with in patients with
SC (19.4 vs. 5.2%, respectively) and the 5-year OS and DSS
rates of patients with CCC who were CA125-negative were
increased compared with patients with SC (OS, 82.1 vs. 67.6%;
DSS, 84.6 vs. 70.2%).

In conclusion, the present study suggested that patients with
CCC of the ovary tended to be diagnosed at a young age, with
a unilateral mass, at an early-stage of the disease and at a high
disease grade, and most of the patients with CCC were negative
for CA125 and primarily of Asian ethnicity. In general, patients
with SC had the poorest prognosis among all patients with
epithelial ovarian cancer and no significant survival differences
were found between patients with CCC MC. However, after
adjusting for the stage, the results were different. For patients
with OS and DSS, older age at diagnosis, higher grade, more
advanced stage, lack of surgery and higher CA125 levels were
associated with poor outcomes. Additional limitations of the
present study were the following: i) The amount of information
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regarding the clinicopathological characteristics of epithelial
ovarian cancer may be insufficient; and ii) in contrast with
prospective studies, cases extracted from the SEER database
were not revised by a single pathologist and were possibly prone
to misclassification. Therefore, randomized clinical trials must
be performed to determine the prognostic factors of CCC and
to identify effective treatments in order to improve the survival
rates of patients with ovarian cancer.
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