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of platinum-based chemotherapy for early
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Abstract

Background Ovarian clear cell carcinoma (OCCC) is a unique subtype of ovarian epithelial ovarian cancer. The num-
ber of chemotherapy cycles for early-stage patients is still debated. This study aimed to evaluate whether at least 4
cycles of adjuvant platinum-based chemotherapy have better prognostic value than 1-3 cycles in early-stage OCCC.

Methods We retrospectively retrieved data from 102 patients with stage I-IIA OCCC between 2008 and 2017. Al
patients underwent complete surgical staging followed by adjuvant platinum-based chemotherapy. Kaplan-Meier
curves and Multivariate Cox analysis were performed to estimate 5-year overall survival (OS) and progression-free
(PFS) according to the number of chemotherapy cycles.

Results Among stage I-lIA disease, twenty (19.6%) patients received 1-3 cycles, and eighty-two (80.4%) patients
received at least 4 cycles of adjuvant chemotherapy. Univariate analysis revealed that the patients in 1-3cycles group
had not significantly improved 5-year OS and PFS than those in the >4 cycles group (5-year OS: hazard ratio [HR] 1.21;
95% confidence interval [Cl] 0.25- 5.78, p=0.1), and 5-year PFS: HR 0.79; 95% Cl 0.26—- 2.34, p=0.1). In the multivari-
ate analysis, there was no impact of 1-3 versus >4 cycles of chemotherapy on 5-year OS (HR 1.21, 95% CI 0.25-3.89,
p=0.8) or 5-year PFS (HR 0.94, 95% Cl 0.32-2.71, p=0.9). The potential independent risk factors associated with 5-year
OS and PFS included the surgery approach and FIGO stage.

Conclusion The number of cycles of platinum-based chemotherapy could not be associated with a survival benefit
for patients with early-stage OCCC.
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Background

Clear cell carcinoma of the ovary, a particular type of
epithelial ovarian cancer (EOC), accounts for 5-30% of
ovarian cancers [1]. Compared with other types of EOC,
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I-1I) and has a better prognosis [3, 4]. However, the prog-
nosis of patients with stage III-IV OCCC is worse than
the serous ovarian subtype [5].

The National Comprehensive Cancer Network (NCCN)
guidelines recommend that initial treatment of OCCC
includes surgery and postoperative adjuvant chemo-
therapy regimens. Specifically, adjuvant chemotherapy
should be offered to patients with all stages. Among
them, observation can be considered for patients with
stage IA without prospective data supporting the benefit
of adjuvant chemotherapy [6]. Considering the high level
of biological heterogeneity, including early-stage OCCC,
the European Society of Medical Oncology (ESMO)
guidelines recommend adjuvant chemotherapy for all
patients regardless of sub-stage [7]. However, whether
postoperative adjuvant chemotherapy is genuinely ben-
eficial in patients with early-stage OCCC remains con-
troversial, and there is no academic consensus on the
optimal duration of adjuvant chemotherapy.

OCCC is not histologically a uniform type. Micro-
scopically, clear, eosinophilic, and hobnail cells arranged
in tubular cystic, papillary, and solid structures were
typical morphological features of pure type [8]. Mixed
types include heterogeneous mixtures such as endome-
trioid, mucoid, serous, and clear cell-like mixtures. For
example, both endometrioid and clear cell carcinoma
is closely related to endometriosis, but their pathogen-
esis is entirely different and belongs to different enti-
ties [9]. In addition, mixed OCCC with serous and clear
cell components represents a similar stage, mitotic
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activities, and immunoreactivities to pure serous can-
cer [10]. Although mixed OCCC is uncommon, some
scholars have proposed that pathologists should classify
mixed histological types into separate, distinct biologi-
cal and prognostic groups [11]. Previous studies [12, 13]
might have been biased to a degree by including mixed
histology. Based on the WHO classification of tumours
of female reproductive organs (2020), excluding mixed
types, a retrospective study focused on a homogenous
population was designed to evaluate the impact of adju-
vant chemotherapy cycles on survival in patients with
early-stage OCCC.

Materials and methods

Study subjects

We analyzed 102 early-stage (FIGOI-IIA) patients with
pathologically confirmed OCCC at Tianjin Central
Obstetrics and Gynecology Hospital between 2008 and
2017 (Fig. 1). Approval for this retrospective study was
obtained from the Ethics Committee of the Tianjin Cen-
tral Obstetrics and Gynecology Hospital (2017-KY98).
Informed consent was obtained from all individual par-
ticipants included in the study.

Treatment and follow-up

All patients accepted initial standard complete surgi-
cal staging combined with postoperative chemother-
apy with carboplatin (or cisplatin) plus paclitaxel. The
treatment options called for paclitaxel (175 mg/m?)
and carboplatin (area under the curve, 4 to 5) every 3

January 2008 to August 2017
n=183

Patients diagnosed with OCCC from

Patients with stage 11B-IV

OCcCC

n=53

n=130

Patients with stage I-IIA OCCC

Patients excluded:

10 patients with incomplete
surgery(included 4 without
chemotherapy)

2 patients with
neoadjuvant chemotherapy
13 patients with mixed

Enrolled patients
n=102

histology
3 due to insufficient data

Fig. 1 Flowchart of patients enrolled
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weeks. None of the patients underwent neoadjuvant
chemotherapy or radiation before the initial operation.
Regular follow-up included: gynecological examina-
tion, serum CA125 level, other tumor markers detec-
tion, and pelvic imaging assessment. The patients were
followed until October 2022; the median follow-up
duration was 61 months (9 ~ 165 months).

Clinical data

One hundred two patients were divided into two
groups based on postoperative treatment with chemo-
therapy cycles 1-3 or chemotherapy cycles >4. Clin-
icopathological data were extracted from the medical
records, including age, menopause, family history of
malignancy, tumor size, serum CA125, ascites positiv-
ity, endometriosis, surgical approach, and FIGO stage.

Definition of relevant indicators

All patients were restaged according to FIGO 2014
staging system. Early-stage ovarian cancer was recog-
nized as FIOG stage I-IIA [14]. Histologically, OCCC
was characterized not only by tumor cell morphology
but also by stromal features. Microscopically, clear
and hobnail cells were the main features [15] (Fig. 2).
Overall survival (OS) refers to the time from cancer
diagnosis to death, and progression-free survival (PES)
refers to the time from cancer diagnosis to recurrence.
Recurrence is characterized by the presence of the fol-
lowing two out of five conditions: (1) elevated serum
CA125, (2) chest and abdominal effusion, (3) reoc-
currence of abdominal and pelvic masses, (4) imaging
findings, and (5) intestinal obstruction of unknown
cause, after the condition is stable for more than six
months postoperative chemotherapy.
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Statistical analysis

The X2 test was used to compare the categorical variables,
and the T-test was used to compare the continuous vari-
ables between the two groups. Kaplan-Meier curves were
rendered to determine 5-year OS and PFS rates, while
univariate analysis was performed using the log-rank
test. Multivariate analyses for 5-year OS and PFS were
completed using Cox regression models. All analyses
were conducted using Statistical Analysis Software (SPSS
version 27.0 for Windows (SPSS, Inc., Chicago, IL, USA).
In all analyses, A p-value of <0.05 was considered statis-
tically significant.

Result

One hundred two patients with FIGO stage I and IIA
OCCC were identified. The overall clinical characteris-
tics of patients are listed in Table 1. The average age at
diagnosis was 51.71+8.01 years. More than half of the
patients were postmenopausal, had no family history of
cancer, had tumors more significant than 10 cm in diam-
eter, and were complicated with endometriosis. Ascites
were cytologically negative in 85.3% of patients. 89.2%
of patients underwent laparotomy complete surgical
staging. According to FIGO standards, 46 patients were
in stage IA, 0 in stage IB, 43 in stage IC, and 13 in stage
ITIA. Twenty patients received 1-3 cycles, and eighty-two
received at least four cycles of chemotherapy. Among the
102 patients, there were 12 deaths and 19 recurrences.
The overall 5-year OS and PFS rates were 88.2% and
81.4%, respectively.

Clinico-pathological characteristics are summarized
between the two groups in Table 2. It was more com-
mon for premenopausal women to receive 1-3 cycles
of chemotherapy(55% versus 29.3%, p=0.03). Between
patients who received 1-3 cycles and >4 cycles of
chemotherapy, there were no differences in age,
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Fig. 2 Clear cell carcinoma of ovary with clear and hobnail cells (H&E, original magnification x 40)
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Table 1 Clinicopathological characteristics

Parameters All patients Percentage (%)
(n=102) (n)

Age (yr) 51.71 £ 801

<52 49 480

>52 53 520
Menopause

Premenopause 35 343

Postmenopause 67 65.7
Family history of malignancy

No 84 824

Yes 18 17.6
Tumor size

<10cm 33 323

>10cm 69 67.7
CA125 (u/ml)

<35 48 471

>35 54 529
Ascites positivity

No 87 853

Yes 15 14.7
Endometriosis

No 33 324

Yes 69 67.6
Surgical approach

Laparotomy 91 89.2

Laparoscopy 1 10.8
FIGO

IA 46 45.0

1B 0 0

IC 43 422

A 13 128
Chemotherapy cycle

1-3 20 19.6

>4 82 80.4

family history of malignancy, tumor size, serum CA125,
ascites positivity, endometriosis, surgical approach, or
stage.

Figure 3 shows the Kaplan-Meier curves for 5-year
OS and PFS among early-stage patients. The dura-
tion of adjuvant chemotherapy was not associated
with improved 5-year OS (HR 1.21; 95% CI 0.25-5.78,
p=0.1) or PES (HR 0.79; 95% CI 0.26-2.34, p=0.1).
A subgroup analysis of substages was performed. Fig-
ure 4 demonstrates the Kaplan-Meier curves for 5-year
OS and PFS among stage I. Those who received 1-3
cycles or at least four cycles of chemotherapy had
similar survival outcomes (5-year OS, HR 1.39; 95% CI
0.76-3.34, p=0.4; 5-year PFS, HR1.58; 95% CI 0.46—
4.34, p=0.3).
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The univariate analysis for 5-year OS revealed endo-
metriosis (HR0.17, 95%CI 0.36—0.78, p=0.02), surgi-
cal approach (HR9.69, 95%CI 1.14-10.25, p=0.04) and
FIGO stage (HR4.91, 95%CI 1.53-8.43, p=0.02) were
significant factors. There were insignificant differences
in age, menopause status, family history of malignancy,
tumor size, serum CA125, and ascites cytology. After
adjustment by multivariate analysis, chemotherapy cycles
were still non-significant (HR 1.21, 95% CI 0.25-3.89,
p=0.8). Laparoscopic approach (HR 8.54, 95% CI 1.73—
11.78, p=0.01) and advancing stage (HR 6.94, 95% CI
1.25-9.78, p=0.01) were associated with poorer 5-year
OS (Table 3).

In the univariate analysis for 5-year PES, there were
statistically significant in endometriosis (HR0.37, 95%CI
0.13-0.98, p=0.046), surgical approach (HR4.15, 95%CI
1.07-12.08, p=0.04) and FIGO stage (HR7.42, 95%CI
1.90-10.99, p=0.004). No differences were observed
in age, menopause status, family history of malignancy,
tumor size, serum CA125, and ascites cytology. The
multivariate analysis showed that chemotherapy cycles
remained non-significant (HR 0.94, 95% CI 0.32-2.71,
p=0.9). Surgical approach (HR4.13, 95%CI 1.18-10.48,
p=0.03) and FIGO stage (HR6.40, 95%CI 2.1-9.15,
p<0.001) were independently associated with 5-year PFS
(Table 4).

Discussion

In this work, we rule out the mixed histology to avoid
possible bias and find that neither the 1-3 cycles nor at
least four cycles of chemotherapy influence the 5-year OS
or PFS of early-stage OCCC patients.

The prognostic implications of the number of adju-
vant chemotherapy in patients with OCCC remain
controversial. 3—-6 cycles of chemotherapy are usually
administered after the initial surgery for ovarian can-
cer. Prolonged chemotherapy cycles may contribute
to eradicating residual lesions and improve the insuf-
ficiency of three courses [16]. Whereas another multi-
center retrospective study to early-stage OCCC revealed
that patients who received 3 or 6 cycles of chemotherapy
experienced similar survival [13].

Recommendations of greater efficacy for more cycles
of postoperative adjuvant chemotherapy were derived
from the results obtained in advanced-stage ovarian
cancer [17]. Few studies have been reported concern-
ing the optimal number of chemotherapy cycles on
early-stage cancer and histological subtype. In the
Gynecologic Oncology Group (GOG) 157 trial, 427
patients with high-risk early-stage ovarian cancer com-
pleted adjuvant carboplatin and paclitaxel regimens.
The results showed that six cycles of chemotherapy
reduced the recurrence rate in patients with serous
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Table 2 Clinico-pathological characteristics of patients with early-stage OCCC who completed 1-3 or >4 cycles of platinum-based
chemotherapy

Parameters Chemotherapy cycle:1-3cycles (n = 20) Chemotherapy cycle: >4 cycles (n = 82) P
(n,%) (n,%)
Age (yr)
<52 12 (60.0) 35(42.7) 0.164
>52 8(40.0) 47 (57.3)
Menopause
Premenopause 11 (55.0) 24 (29.3) 0.030
Postmenopause 9 (45.0) 58 (70.7)
Family history of malignancy
No 15 (75.0) 69 (84.1) 0.525
Yes 5(25.0) 12 (15.9)
Tumor size
<10cm 7 (35.0) 26 (31.7) 0.778
>10cm 13 (65.0) 56 (68.3)
CA125 (u/ml)
<35 7 (35.0) 41 (50.0) 0.228
>35 13 (65.0) 41 (50.0)
Ascites positivity
No 15 (75.0) 72 (87.8) 0272
Yes 5(25.0) 10(12.2)
Endometriosis
No 7 (35.0) 26 (31.7) 0.778
Yes 13 (65.0) 56 (68.3)
Surgical approach
Laparotomy 15 (75.0) 76 (92.7) 0.060
Laparoscopy 5(25.0) 6(7.3)
FIGO 0.182
IA 9 (45.0) 37 (45.1)
IC 6(30.0) 37 (45.1)
IIA 5(25.0) 9(9.8)
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Fig. 3 Kaplan-Meier curves of (A) 5-year OS and (B) 5-year PFS among patients with stage I-IIA OCCC who completed 1-3 or at least 4 cycles of
platinum-based chemotherapy (blue, 1-3 cycles, n=20; brown, >4 cycles, n=82, respectively)
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Fig. 4 Kaplan-Meier curves of (A) 5-year OS and (B) 5-year PFS among patients with stage | OCCC who completed 1-3 or at least 4 cycles of
platinum-based chemotherapy (blue, 1-3 cycles, n=20; brown, >4 cycles, n=82, respectively)

Table 3 Cox proportional hazards model of 5-year OS with early-
stage OCCC

Parameters HR 95%ClI P-value
Endometriosis (with vs. without) 0.39 0.15-1.12 0.055
Surgical approach (laparotomy vs. 8.54 1.73-11.78 0.009
laparoscopy)

FIGO stage (IA vs. IC vs. lIA) 6.94 1.25-9.78 0.012
Chemotherapy cycle (1-3 vs. >4) 1.21 0.25-3.89 0.778

IA is a referential parameter

Table 4 Cox proportional hazards model of 5-year PFS with
early-stage OCCC

Parameters HR 95%Cl P-value
Endometriosis (with vs. without) 0.44 0.18-1.32 0.080
Surgical approach (laparotomy vs. 413 1.18-10.48 0.027
laparoscopy)

FIGO stage (IA vs. IC vs. II1A) 6.40 2.1-9.15 <0.001
Chemotherapy cycle (1-3 vs. >4) 0.94 0.32-2.71 0.903

ovarian cancer compared with three cycles. However, it
did not apply to OCCC [12]. The OCCC patients can
not benefit from multicycle chemotherapy, perhaps
because early-stage OCCC has a better prognosis than
the serous subtype [18]. Only 30% of OCCC patients
were enrolled in the GOG157 trial. Another multi-
center retrospective study included 210 patients with
stage I-II OCCC with similar conclusions. There was
no significant difference in PFS and OS between the
chemotherapy group’s three and six cycles [13]. Simi-
larly, Wang et al. reported that the prognosis of patients
who underwent >4 cycles of chemotherapy might not
be improved in stage  OCCC [19].

This study did not demonstrate that OCCC patients
could benefit from the different number of adjuvant
chemotherapy cycles in either the early-stage cohort
or stage I cohort. Although most Kaplan-Meier curves
showed a trend of better prognosis after at least four
courses, there was no statistical difference. The same con-
clusion was obtained by removing confounding factors
through a multivariate analysis. The reason may be the
characteristics of platinum-based chemotherapy insensi-
tivity due to the slow growth and long cell doubling time
of OCCC in the early stage [20]. At some point, studies
of different Combined chemotherapy protocols or target
therapies were urgently needed to ensure benefit from
chemotherapy in patients of early-stage OCCC.

It was well-known that the FIGO stage influenced the
prognosis of OCCC. This study confirmed this accepted
theory. In addition, our findings showed that the surgical
approach was an independent prognostic factor of early-
stage OCCC. Laparotomy had a better 5-year PFS and
OS compared with laparoscopy. OCCC was often com-
plicated with endometriosis cyst and severe adhesion,
leading to iatrogenic tumor rupture and upgraded stage
in laparoscopic surgery. Some scholars mentioned that
laparoscopic surgery was comparable to open surgery
in the accuracy and thoroughness of complete surgical
staging for early ovarian cancer. However, the oncologic
safety needed to be further demonstrated [21]. How-
ever, the retrospective data from Yin et al. proposed that
laparoscopic surgery did not affect the PFS and OS of
early-stage OCCC [22]. So a well-designed randomized
controlled trial was warranted.

The limitations of this present study are retrospec-
tive nature and single-center analysis, potentially rais-
ing the chance of sectional bias. Another caveat is the
limited number of participants and end-point events,
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affecting the estimation accuracy of the prognosis. How-
ever, unlike the previous research, homogenous histology
is adopted. In addition, the entire cohort is treated with
standard complete surgical staging followed by platinum-
based chemotherapy combined with paclitaxel.

Conclusion

In conclusion, the recurrence and survival outcomes
for 1-3 chemotherapy cycles were similar to that for at
least four cycles as an adjuvant protocol for early-stage
OCCC. Given the adverse effects of chemotherapy on
patients’ quality of life, the decision of chemotherapy
cycles should be individualized after balancing the risk
and benefits. Specifically, laparotomy may be an optimal
surgery approach to improve prognosis. Further prospec-
tive validations are needed to elucidate the best treat-
ment option for early-stage OCCC.
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