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Purpose: To provide a reference for clinicians, whether patients with advanced ovarian clear
cell carcinoma (OCCC) require chemotherapy (CT) for more than 6 cycles after tumor
debulking.

Patients and Methods: A retrospective review was performed on 85 women diagnosed
and treated for advanced OCCC. Outcomes of patients who underwent >6 vs <6 cycles of CT
were analyzed based on clinicopathological factors.

Results: Among the 85 patients with advanced OCCC, 47 patients underwent <6 cycles of
CT, and 38 patients underwent CT for over 6 cycles. Out of these, 49 patients had disease
recurrence, and 35 died. The 2-year progression-free survival (PFS) for patients in the two
groups was 51.5% and 42.2% (P>0.05), respectively. The 2-year overall survival (OS) was
59.7% and 64.5%, respectively (P>0.05), and the difference was not statistically significant.
Multivariate analysis showed that residual tumor diameter was an independent risk factor for
prognosis (PFS and OS). We divided the patients into three groups according to residual
tumor diameter as 0 (R0), <lcm (R1), and >1cm (R2). The prognosis of RO was better than
R1 and R2. Further studies found that patients who received postoperative adjuvant che-
motherapy for over 6 cycles showed no difference in improved prognosis, regardless of
residual tumor diameter.

Conclusion: Patients with advanced OCCC who received more than 6 courses of adjuvant
chemotherapy after surgery did not show improved prognosis. The residual tumor diameter is
an independent indicator of prognosis in patients with advanced OCCC. Complete staging
improves the prognosis of patients compared to the ideal or non-ideal cytoreductive surgery.
Keywords: ovarian clear cell carcinoma, chemotherapy, residual tumor, prognosis, overall
survival

Introduction

Epithelial ovarian cancer (EOC) is the most common cause of gynecological malig-
nancy deaths. Each year, approximately 230,000 women are diagnosed with EOC
globally, and 150,000 women die of the disease." Ovarian clear cell carcinoma
(OCCQC) is a rare subtype of EOC, accounting for only 5-10% cases. However, it is
of great concern because of its distinctive clinical features, such as concurrent
endometriosis and poor prognosis.>~> The incidence of OCCC varies regionally and

is significantly higher in Asia than in other regions. Reports show that OCCC accounts
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for approximately 4.8% of patients with EOC in whites,
3.1% in blacks, 11.1% in Asians, and 25% in Japanese
patients.*” A recent Japanese study reported that OCCC
increased significantly, accounting for up to 30% of EOC."

In endometriosis patients, the risk of OCCC is signifi-
cantly increased (relative risk = 12.4).%° The majority of
women (56.3%) who are diagnosed with OCCC are in the
early stage. According to the Federation of Gynecology
and Obstetrics (FIGO) staging criteria (2014), the 5-year
survival rate of OCCC patients staged I-IV is 85.3%,
60.3%, 31.5%, and 17.5%, respectively, which is signifi-
cantly lower than serous ovarian adenocarcinoma at corre-
sponding stages.'*!"

Currently, the standard treatment for ovarian cancer is
maximum tumor cell reduction combined with platinum-
based CT.'? However, compared with other subtypes, OCCC
is less sensitive to platinum-based CT, and patients in the
advanced stage of the disease are more likely to develop
drug resistance to CT, which results in a high recurrence rate
and poor prognosis.B*16 The 2019 National Comprehensive
Cancer Network (NCCN) guidelines recommended 6 cycles
of CT after surgery for patients with advanced ovarian cancer
(stages II-IV), and 36 cycles of intravenous chemotherapy
for treating early-stage disease.'”"'® There is no evidence con-
firming the requirement of more than 6 cycles of combination
chemotherapy as initial chemotherapy for ovarian cancer
patients." For patients with OCCC, there is no consensus on
the sufficient number of CT cycles, and whether over 6 cycles
of CT are beneficial. We, therefore, retrospectively analyzed
the clinicopathological data of 85 patients with advanced
OCCC, evaluated the effect of different CT cycles on disease
prognosis, and provided a reference for clinicians to select
appropriate CT cycles.

Patients and Methods
Ethical Statement for Collecting Clinical

Information

This was a retrospective study. The study was carried out
according to the Declaration of Helsinki, and written
informed consent was obtained from all patients or their
legal guardians. Ethical approval was obtained from the
Institutional Review Board of the Zhongnan Hospital of
Wuhan University.

Study Design and Patient Selection
In a retrospective study, medical records were reviewed for
134 women diagnosed and treated for OCCC at Zhongnan

Hospital of Wuhan University, Hubei Cancer Hospital,
Chongqing Cancer Hospital, and Xiangyang Central
Hospital from January 2012 to December 2017. Following
the FIGO staging criteria (2014), stage I was considered an
early-stage disease, while stages greater than stage I were
classified as advanced disease. Experienced pathologists
reviewed the pathological diagnoses. Patients who under-
went surgical staging and were confirmed as OCCC, staged
II-1V, along with complete follow-up information, were
included for the study. Based on the study entry criteria, 85
cases were selected (Figure 1). Progression-free survival
(PFS) was calculated as the number of months from the
time of diagnosis to tumor progression or patient’s death,
regardless of cause. Tumor progression was defined as tumor
marker elevation, radiological or clinical recurrence, or
pathological evidence after reoperation. Overall survival
(OS) was calculated from the time of diagnosis to the
patient’s death or the end of follow-up. The study was
approved by the Institutional Review Board of Zhongnan
Hospital of Wuhan University.

Follow-up data were collected from August 2017, with
a median follow-up of 19 months (range, 3—75 months). Data
on the clinical and pathologic characteristics of study patients
were collected, including age, preoperative serum cancer anti-
gen 125 (CA-125) level, ascitis, residual tumor size, stage,
lymph node (LN) excision metastasis, and CT cycles under-
went after cytoreductive surgery. For evaluation of the surgical
effect, the ideal reduction was a diameter of <1 c¢cm for post-
operative residual tumor (R1), whereas a residual tumor size
>1 cm (R2) was a non-ideal reduction, and residual tumor size
of zero (R0O) was considered complete reduction. Progression-
free survival (PFS) was defined in months from the time of
diagnosis to that of tumor progression, patient death, or the last
follow-up. The criteria for tumor progression was to meet at
least one of the following conditions: elevation of tumor
markers, imaging recurrence, clinical symptoms, and patholo-
gical evidence after reoperation. Overall survival (OS) was
defined as the time from diagnosis to the patient’s death or the
end of follow-up.

Since the NCCN guidelines (2019) stated that “There is
no evidence confirming that more than 6 cycles of combi-
nation chemotherapy are required for initial chemother-
apy”, the outcomes of patients who underwent >6 versus
<6 cycles of CT were compared.

Statistical Analysis
Data were analyzed using SPSS version 18.0. Kaplan-
Meier survival analyses were performed to estimate PFS
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Ovarian clear cell carcinoma (N=134)

Excluded:
1. Patients with FIGO stage |

2. Received neoadjuvant <
chemotherapy

3. Incomplete clinical information
and follow-up results.

Y

Stage II-IV ovarian clear cell
carcinoma (N=85)

Y

Y

N=47

<6 Chemotherapy cycles

> 6 Chemotherapy cycles
N=38

Figure | Flow chart of research object selection.

and OS, and the Log rank test was employed to compare
the differences in survival functions. All P-values <0.05
were regarded as statistically significant.

Results
All 85 patients with advanced OCCC between January 2012
and December 2017 were included in this analysis.
Subgroup analyses of the relative risk of disease recurrence
for patients receiving more than six versus less than six
cycles of CT based on clinicopathological prognostic fac-
tors are shown in Table 1. The median age at diagnosis was
50 years. In 57 patients (67.1%), the level of CA125 was
high before treatment, and 31 patients (36.5%) had ascites.
There were 17 patients (20%) with stage II, 58 patients
(68.2%) with stage 111, and 10 patients (11.8%) with stage
IV disease. All patients were treated with varying degrees of
tumor cell destruction, with lymph node resection in 53
(62.4%) patients. Metastasis was observed in 19 (35.9%)
patients. Forty (40) patients (47.1%) achieved complete
tumor reduction, 26 patients (30.6%) achieved ideal tumor
reduction, and 19 patients (22.4%) achieved non-ideal
tumor reduction. The tumor histopathological type was
pure in 76 cases (89.4%). All patients were treated with
postoperative adjuvant platinum-based CT; of these, 38
patients (44.7%) underwent more than six cycles of CT.
According to the number of CT cycles, we divided the
cases into two groups: >6 cycle group and <6 cycle group.
The two groups were compared for age, preoperative
CA125 levels, FIGO

stage, lymph node resection,

metastasis, residual tumor, histopathological type, ascites,
and other clinical features. The differences were not statis-
tically significant (P > 0.05).

The median follow-up time for the cases was 19 months
(range, 3—75 months). Among the 85 patients, 49 had dis-
ease recurrence, and 35 died. Recurrence occurred in 31 of
35 patients who died, and in 18 of 50 patients who survived.
According to the Kaplan-Meier survival curve, the 2-year
PFS of the <6 cycle group and the >6 cycle group were
estimated to be 51.5% and 42.2% (P>0.05), and OS was
59.7% and 64.5% (P>0.05), respectively. The effect of the
number of CT cycles on PFS and OS was not statistically
significant (Figures 2 and 3). The hazard ratio (HR) of
disease recurrence in patients who underwent <6 versus
>6 cycles of CT was 0.86 (95% CI: 0.49-1.52; p=0.605).
The HRs of recurrence based on clinicopathological prog-
nostic factors are shown in Table 1. Univariate analysis
showed that there was no significant difference in recur-
rence risk between the two groups.

Multivariate analysis showed that residual tumor dia-
meter was an independent risk factor for prognosis. In the
three groups divided according to their residual tumor
diameter (RO, R1 and R2), thorough tumor reduction
(RO) significantly improved the prognosis, and the 2-year
PFS and OS were significantly higher than those in the
other two groups (Table 2). The prognosis of the group
with residual tumor <lcm (R1) showed no significant
difference compared with the >lcm group (R2).
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Table | Subgroup Analyses of Relative Risk of Disease Recurrence for Patients Receiving More Than Six versus Less Than Six Cycles

of CT Based on Clinicopathological Prognostic Factors (N= 85)

Characteristics Treatment (Platinum Chemotherapy)

Total N=85 <6 Cycles N=47 >6 Cycles N=38 HR 95% ClI P?
Age at diagnosis 0611
<50 43 24 19 0.435 0.184-1.031
>50 42 23 19 1.699 0.745-3.872
CAI25 0.822
<35 20 9 I 1.270 0.3834.212
>35 57 34 23 0.883 0.444-1.757
Unknown 8
FIGO stage 0.822
I 17 9 8 0.223 0.026-1.916
n 58 33 25 1.200 0.598-2.408
v 10 5 5 0.525 0.095-2.892
Lymphadenectomy 0.845
Yes 53 29 24 0.963 0.474-1.956
No 32 18 14 0.637 0.236-1.718
Lymph nodes Metastasis 0.406
Yes 19 8 I 2.352 0.712-7.771
No 30 21 9 0.682 0.240-1.935
Unknown 4
Residual tumor (cm) 0.000
0 40 22 18 0.754 0.267-2.124
<l 26 17 9 1.011 0.390-2.626
>| 19 8 I 0.495 0.130-1.881
Ascites 0.434
Yes 31 21 10 0.718 0.277-1.858
No 54 26 28 0.703 0.334-1.481
Histopathologic type 0.102
Mixed 9 6 3 2.193 0.238-20.172
Pure 76 41 35 0.776 0.422-1.428

Note: *Test for interaction between type of treatment and patient characteristics using Cox model.

Abbreviation: FIGO, the Federation of Gynecology and Obstetrics.

According to the subgroup analysis of residual tumor
diameter, there were 40 cases in the RO group, 26 cases in
the R1 group, and 19 cases in the R2 group. Forty-seven
(47) patients underwent <6 cycles of CT, and 38 patients
underwent >6 cycles of CT. For the RO group, the 2-year
PFS of the <6 and >6 were 77.7% and 76.0%, respectively,
and OS was 81.6% and 87.5%, respectively, with no sig-
nificant difference in prognosis (P > 0.05). For the Rl
group, the 2-year PFS of the <6 and >6 cycles groups
were 26.3% and 13.9%, respectively, and OS was 41.0%
and 55.6%, respectively, with no significant difference in
prognosis (P > 0.05). For the R2 group, the 2-year PFS and

OS were 33.3% and 0%, respectively, with no significant
difference in prognosis (P > 0.05). In conclusion, more
than 6 courses of CT did not improve the prognosis,
regardless of residual tumor diameter. The results were
presented in forest maps (Figures 4 and 5) using the
R language.

Discussion

The GOG'® (157) compared the prognosis between 3-cycle
CT and 6-cycle CT in early high-risk ovarian cancer and
concluded that 6-cycle chemotherapy could not signifi-
cantly reduce the risk of recurrence, but increased toxic
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Figure 2 Effects of different chemotherapy cycles on PFS (P > 0.05).
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Figure 3 Effects of different chemotherapy cycles on OS (P > 0.05).

reactions (such as neurotoxicity, granulocytopenia, and ane-
mia). Prendergast et al*” also proposed that the recurrence
rate and survival rate of 3-cycle CT corresponded to 6-cycle
CT. We speculated that early OCCC patients could benefit
from up to 6 CT cycles, and the indications of CT should be
closely monitored to reduce toxic reactions. Therefore, the
subjects included in this study were mainly stage II-IV
patients with advanced OCCC.

Current FIGO and NCCN guidelines recommend adju-
vant chemotherapy for all stages of ovarian cancer. For
advanced OCCC, the number of chemotherapy cycles is
still controversial. In clinical practice, doctors perform over
6 cycles of CT for some patients according to their personal
experience as well as the patients’ condition (ie elevated
CA125 levels, persistent disease, etc). Bertelsen et al*' con-
ducted three randomized trials comparing the survival bene-
fits of 5-6, 8, 10, and 12 cycles of CT, respectively, showing
that the optimal duration of first-line chemotherapy for
advanced ovarian cancer was no more than 6 cycles.
Therefore, it is generally believed that stage II-IV patients
with ovarian cancer can get an objective remission after
surgery with 6 cycles of CT. However, it is not clear whether
it is suitable for OCCC patients with high platinum resis-

122 showed that women with clear cell

tance. Pectasides et a
tumors have significantly lower response rates to platinum-
based first-line CT compared to those with serous ovarian
cancers. Similarly, Sugiyama et al'* compared patients with
OCCC versus serous ovarian cancers, reporting that OCCC
patients had a significantly lower response rate to CT
(11.1%), versus serous ovarian cancer patients (72.5%).

The results of this study showed that, compared with
the >6 cycle group, the 2-year overall survival rate of
patients in the <6 cycle group, as well as the risk of
recurrence, was not significantly different. Multivariate
analyses also showed that the duration of chemotherapy
was not an independent prognostic factor.

Many studies have shown that ideal reductive surgery
time of ovarian cancer

can prolong the survival

patients,?>***

and compared with patients who have
achieved the ideal reduction, the risk of death increased
by 1.89 times for women who have not.>> However, this
study showed that complete tumor reduction could signifi-
cantly improve OS and PFS in patients with advanced
OCCC. On the other hand, an ideal reduction did not
improve OS and PFS compared with non-ideal reduction
(Table 2). The reason for the significantly poor prognosis
of patients without complete reduction surgery may be that
patients in this group will relapse within a short period,
combined with the cytotoxicity of chemotherapy drugs and
the high resistance to platinum. Eventually, patients with-
out complete reduction surgery develop progressive or
refractory ovarian cancer, leading to a worse prognosis.
Patients with advanced OCCC often have a complex con-
dition, and the primary staging operation cannot achieve com-
plete tumor cell reduction for all patients. Therefore, it is not
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Table 2 Multivariate Survival Analysis of the Influence of Residual Tumor on Prognosis

Clinical Features PFS oS

HR 95% CI P HR 95% CI P
RO-RI 4.574 2.177-9.610 0.000 4.666 1.875-11.611 0.001
RO-R2 5.831 2.568-13.241 0.000 5.324 1.993-14.224 0.001
R2-RI1 0.784 0.386—1.599 0.504 0.876 0.387-1.986 0.752

clear whether postoperative chemotherapy with different
cycles can further improve the prognosis. Suidan et al** eval-
uated the prognosis of epithelial ovarian cancer patients
receiving CT 6 cycles after ideal tumor cell reduction in
stage II/IV, finding no significant statistical difference

p-value Hazard ratio
Residual tumor(cm)
0 0177 0.598(0.283-1.262)
<1 0.956 0.979(0.469-2.044)
>1 0.322 1.643(0.615-4.391)

between OS and PFS at 5 years after 1-2, 3—4, and 5-6 cycles
of CT. The literature reported that the overall response rate of
patients with OCCC to chemotherapeutic drugs was less than
50% and decreased with increasing stages.”**’ In this study,
patients were divided into three groups based on the diameter

Hazard ratio

Figure 4 According to the diameter of residual tumor, the patients were divided into three subgroups, and the effects of chemotherapy cycle on OS were compared (P >

0.05).

p-value Hazard ratio
Residual tumor(cm)
0 0.164 0.588(0.279-1.242)
<1 0.738 1.134(0.542-2.372)
>1 0.685 1.201(0.497-2.903)
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Figure 5 According to the diameter of residual tumor, the patients were divided into three subgroups, and the effects of chemotherapy cycle on PFS were compared (P >

0.05).
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of their postoperative residual tumor, and the effect of the
chemotherapy cycle on prognosis was compared. The results
showed no significant difference in PFS and OS between the
<6-cycle and >6-cycle groups. Moreover, prognosis in patients
with advanced OCCC did not improve after >6 cycles of
chemotherapy, regardless of whether they underwent complete
tumor reduction.

The present study is retrospective in nature. Due to
many limitations, inherent selection bias and recall bias
may affect the accuracy of the results. Large-scale clinical
studies are needed in the future to further clarify the
with
advanced OCCC to guide clinical treatment and to predict

clinicopathological characteristics of patients
the survival outcome in such patients. However, due to the
low incidence of OCCC, the implementation of large-scale

prospective clinical trials is very challenging.

Conclusion

In summary, for patients with advanced OCCC, the diameter of
postoperative residual tumor is an independent factor affecting
prognosis. Gynecologic oncologists should improve their sur-
gical skills as much as possible because the initial staging of
ovarian cancer significantly affects the prognosis. However,
regardless of whether the initial staging operation is complete,
the appropriate cycle of postoperative adjuvant chemotherapy
should be carefully selected. More than six cycles of che-
motherapy do not improve prognosis but may increase toxicity
and drug resistance.
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