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HIGHLIGHTS

« In a large cohort, rate of adjuvant chemotherapy use for stage I ovarian clear cell carcinoma was 79.1%.
« Type of facility, location, age, substage and year of diagnosis were associated with its administration.
* Adjuvant chemotherapy was associated with better survival for stage IA disease.
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Methods. A cohort of patients diagnosed between 2004 and 2015 with OCCC was drawn from the National
Cancer Database. Those with stage I disease who had primary surgery and underwent systematic lymphadenec-
tomy (defined as atleast 10 lymph nodes removed) were selected for further analysis. Factors associated with the
administration of adjuvant chemotherapy were investigated with multivariate logistic regression. Overall sur-

gf,};vr?rds. vival (OS) was evaluated using Kaplan-Meier curves for patients diagnosed between 2004 and 2014, while com-
Tumor parisons were made with the log-rank test. Multivariate Cox analysis was performed to control for possible
Carcinoma confounders.

Chemotherapy Results. A total of 2325 patients met the inclusion criteria. Median age was 55 years. The majority were White
Clear cell

(86.6%). Adjuvant chemotherapy was administered to 1839 (79.1%) patients. Hospital type and location, patient
age, disease sub-stage, and year of diagnosis were independently associated with the administration of chemo-
therapy. Patients who received adjuvant chemotherapy (n = 1629) had better OS than those who did not (n =
443), (5-year OS rates 89.2% vs 82.6%, p < 0.001). After controlling for disease sub-stage, age, race, hospital type
and medical comorbidities, adjuvant chemotherapy was associated with better overall survival (HR: 0.59, 95% CI:
0.45, 0.78).
Conclusions. Adjuvant chemotherapy could be associated with a survival benefit for patients with stage I
OCCC.
© 2018 Elsevier Inc. All rights reserved.

1. Introduction OCCC are younger, more likely to be of Asian ancestry, and more com-

monly present with early stage disease [2,3]. OCCC has unique molecu-

Ovarian cancer is a heterogeneous group of tumors; each is associ-
ated with unique clinico-pathological characteristics [1]. OCCC is the
third most prevalent histologic subtype of epithelial ovarian carcinoma
accounting for approximately 5-25% of all newly diagnosed ovarian
cancer cases [2]. Compared to patients with serous tumors, those with

* Corresponding author at: Department of Obstetrics and Gynecology, Hospital of the
University of Pennsylvania, Helen O. Dickens Center for Women's Health, 3400 Spruce
Street, 1 West Gates, Philadelphia, PA 19104, USA.

E-mail address: dimitrios.nasioudis@uphs.upenn.edu (D. Nasioudis).

https://doi.org/10.1016/j.ygyno.2018.04.567
0090-8258/© 2018 Elsevier Inc. All rights reserved.

lar characteristics such as frequent mutations of the ARID1A gene and is
relative resistant to first line platinum chemotherapy [4]. The reported
response rates to chemotherapy range from 22% to 56%. Currently, the
National Comprehensive Cancer Network (NCCN) and the European So-
ciety of Medical Oncology (ESMO) practice guidelines recommend the
administration of adjuvant chemotherapy to women with stage I dis-
ease regardless of disease sub-stage, since clear cell histology is
regarded as a high-risk characteristic for tumor relapse [2,5,6]. How-
ever, its utility has yet to be established, especially for patients with
stage IA disease. A recent large population-based study revealed that
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patients who received chemotherapy did not have a superior OS even
after controlling for disease sub-stage [7]. On the other hand, two
small retrospective studies have demonstrated a possible improvement
in progression free survival (PFS) in patients with OCCC who received
chemotherapy [8,9].

Since it remains unclear whether these patients with OCCC may
truly benefit from adjuvant chemotherapy, the aim of this study is to in-
vestigate patterns of adjuvant chemotherapy use in the United States
and further elucidate the role of adjuvant chemotherapy in the treat-
ment of stage [ ovarian clear cell carcinoma using a national hospital-de-
rived database that covers approximately 70% of all patients with newly
diagnosed malignancy in the United States.

2. Materials and methods

We identified patients with histologically confirmed malignant
ovarian tumor in the National Cancer Data Base (NCDB) diagnosed be-
tween 2004 and 2015. The NCDB, has been established jointly by the
American Cancer Society and Commission on Cancer of the American
College of Surgeons, as a hospital-based database capturing data of pa-
tients with newly diagnosed cancer in the United States. Patient data
is prospectively collected from participating commission-accredited
cancer programs and is regularly audited [10]. All data are de-identified
and available for research purposes. The American College of Surgeons
and the Commission on Cancer have not verified and are not responsible
for the analytical or statistical methodology employed, or the conclu-
sions drawn from these data.

Patients with OCCC based on histology codes (8310/3-8313/3,9110/
3) as grouped by the International Agency for Research on Cancer were
identified [11]. Patients with stage I disease who underwent primary
surgery and had systematic lymphadenectomy (defined as at least 10
lymph nodes (LN) removed and examined) were selected for further
analysis. Given the lack of specific data on surgical staging in the
NCDB, performance of systematic lymphadenectomy was used as a sur-
rogate marker for adequate staging. Interval between primary surgery
and chemotherapy administration was calculated. Similar to previous
studies [12], we opted to exclude women who received adjuvant che-
motherapy >6 months following primary surgery given the possibility
that it was used in the recurrent setting. In addition, cases without avail-
able information on the administration of chemotherapy, those who re-
ceived neoadjuvant chemotherapy, and those with unknown surgery-
chemotherapy interval were excluded from the present study.

Demographic and clinico-pathological information was extracted
from the de-identified NCDB dataset. For the purpose of analysis,
reporting facility location was grouped as Northeast (New England,
Mid-Atlantic), Midwest (East North Central, West North Central),
South (South Atlantic, East South Central, West South Central) and
West (Mountain, Pacific). Reporting facility type was divided into Aca-
demic and non-academic. Patient race was recoded as White and non-
White/Unknown and age was dichotomized into <65 and 265 yrs.
Using the collaborative staging schema, cases were assigned to sub-
stage IA, IB, IC, INOS (not otherwise specified). Year of diagnosis was
mathematically categorized into 2004-2006, 2007-2009, 2010-2012
and 2013-2015.

Chi-square and Mann-Witney U tests were used to evaluate categor-
ical and continuous variables, respectively. A multivariate binary logistic
regression was performed to identify clinical variables independently
associated with the administration of chemotherapy. Overall survival
(0S) was defined as the number of months elapsed from tumor diagno-
sis to the date of death or last-follow up. Kaplan-Meier curves were gen-
erated to determine 5-year OS rates while univariate analysis was
performed with the log-rank test. Vital status and months from tumor
diagnosis to the date of last contact or death are suppressed for cases di-
agnosed in 2015, as such survival analyses were restricted to cases diag-
nosed in 2014 and earlier. A Cox multivariate model was used to
evaluate mortality after controlling for possible confounders. For the

survival analysis, a minimum of 1 month of follow-up was required.
All statistical analysis was performed with the SPSS v.24 statistical pack-
age (IBM Corp. Armonk, NY), and the alpha level of statistical signifi-
cance was set at 0.05.

3. Results

A total of 2325 patients met the inclusion criteria. Median age was
55 years (range 23-89 years). The majority were White (86.6%, n =
2014), followed by Asian/Native American/Pacific Islander (8.4%%, n =
196), Black (3.1%, n = 73) and Other/Unknown (1.8%, n = 42). Median
number of LN removed and examined was 19 (range 10-88). A total of
1298 women (55.8%) had stage IA/IB disease (including 35 patients
with stage IB), 1007 women (43.3%) had stage IC disease and 20 (0.9%)
had stage I NOS. In our cohort, only 29 patients received radiation ther-
apy. Adjuvant chemotherapy was administered to 1839 (79.1%)
women. More specifically, a multi-agent regimen was used for the ma-
jority of patients (94.5%), while 1.8% of patients received single agent
chemotherapy and 3.7% of patients had no information on the number
of agents were used.

Table 1 summarizes the demographic and clinico-pathological char-
acteristics of patients who did and did not receive adjuvant chemother-
apy. An increase in the rate of chemotherapy use was noted during the
study period; 73.2% and 71.5% for those diagnosed between 2004-2006
and 2007-2009 compared to 82.4% and 84.9% for those diagnosed be-
tween 2010-2012 and 2013-2015 respectively (p <0.001). Chemother-
apy administration rate was higher in academic programs (82.9%)
compared to non-academic programs (74.5%) (p < 0.001). In addition,
higher chemotherapy use was observed in facilities located in the Mid-
west (83.7%) and the East (83.3%) compared to the South (74.8%) and
the West (70.7%) (p < 0.001). Women who received chemotherapy
were younger (p = 0.037), more likely to be of White race (p =
0.052), with private insurance (p = 0.023) and have stage IC disease
(p <0.001). No difference was noted in median income, education sta-
tus, and presence of medical comorbidities between those who received
chemotherapy versus those who did not. The predictors of adjuvant
chemotherapy administration in multivariate analysis were year of di-
agnosis, disease sub-stage, patient age, reporting facility type and loca-
tion (Table 2). After controlling for other variables, patients with stage
IC had higher odds of receiving chemotherapy compared to those with
stage IA and IB (OR: 1.75, 95% CI: 1.4,2.18, p < 0.001).

Median follow-up for the chemotherapy and observation groups
were 59.1 months (range 1.1, 151.4) and 68.3 months (range 1.7,
151.8) respectively. Patients who received adjuvant chemotherapy (n
= 1629) had better OS than those who did not (n = 443) (5-year OS
rate was 89.2% vs 82.6%, respectively, p < 0.001) (Fig. 1). After stratifying
by disease sub-stage, women with stage IA or IB disease who received
chemotherapy (n = 873) had better OS than those who did not (n =
290), (5-year OS rate was 92.5% vs. 84% respectively, p < 0.001) (Fig.
2). For stage IC, there was a trend towards better OS in patients who re-
ceived chemotherapy (n = 744) compared to those who did not (n =
145), but this did not achieve statistical significance (5-yr OS rate was
85.1% vs 77.5%, respectively, p = 0.116) (Fig. 3). After controlling for
disease sub-stage (IA or IB vs IC), patient age (<65 vs 265 years) and
race (White vs non-White), facility type (academic vs non-academic)
and the presence of medical comorbidities, the administration of adju-
vant chemotherapy was associated with better OS (HR: 0.59, 95% CI:
0.45,0.78).

4. Discussion

This is the largest cohort of patients with stage  OCCC with adequate
staging presented in the literature. Our study demonstrated a possible
survival benefit of using adjuvant chemotherapy in patients with stage
[ disease. Given the low incidence of OCCC in Western countries, clear
cell histology was relatively underrepresented in the major randomized
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