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Abstract

The objectives of this study was to investigate the prognostic significance of
adjuvant chemotherapy in early-stage endometrioid ovarian cancer (EnOC) patients,
especially those with grade II stage IA and IB and grade I stage IC, that are
not explicitly recommended in the current National Comprehensive Cancer Network
(NCCN) guidelines. This was a retrospective cohort study based on the Surveillance,
Epidemiology and End Results (SEER) database, comprising 875 cases diagnosed with
stage I EnOC from 2010 to 2018, of whom 441 (50%) and 434 (50%) received and
did not receive chemotherapy, respectively. The Kaplan-Meier method was used for
survival analysis, and the Cox multivariate regression analysis was performed to identify
independent prognostic factors. Stratified survival analysis for adjuvant chemotherapy
based on the recommendations of the NCCN Guidelines in stage I EnOC patients with
different substages and grades showed that in this cohort adjuvant chemotherapy did not
improve the survival of any of the stage I stratified substages group (p = 0.076, HR:
0.600, 95% CI: 0.342-1.054). Age >60 (p = 0.000, HR: 3.609, 95% CI: 2.156-6.039)
and elevated CA125 (p = 0.028, HR: 2.480, 95% CI: 1.103-5.577) were independent
risk factors associated with worse survival in stage I EnOC patients. In conclusion,
chemotherapy would be unnecessary for stage I EnOC patients to improve the overall
survival no matter substage and grade in our cohort.
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1. Introduction

Among women, the ovarian cancer-related disability-adjusted
life years were estimated ranking sixth globally, while breast
cancer ranking first [1]. In 2020, there were an estimated
313,959 new cases of ovarian cancer and 207,252 related death
worldwide [2]. Ovarian cancer is among the five leading
causes of cancer deaths in women in the United States [3].
Approximately 90% of ovarian cancers are of the epithelial
type, of which endometrioid ovarian cancer (EnOC) has a
relatively better prognosis, especially in early-stage patients
[4]. The 5-year cause-specific survival of stage I and stage
II are reported to be 95% and 84%, respectively [5, 6].

However, due to the good prognosis of EnOC, there is a
lack of consensus on the necessity of adjuvant treatment in
early-stage EnOC patients [7-10]. A prospective random-
ized clinical trial that investigated the prognostic effects of
chemotherapy in highly or moderately differentiated patients
with stage IA and IB ovarian cancer, assigned to groups re-
ceiving no chemotherapy or receiving melphalan orally, found
no significant difference in their 5-year disease-free survival
(91% vs. 98%, p =0.41) or overall survival (94% vs. 98%, p =

0.43) [11]. However, a retrospective study based on data from
the National Cancer Data Base (NCDB) from 2004 to 2014
reported that chemotherapy had greater survival benefits in
early-stage EnOC patients (Hazard ratio (HR): 0.68, 95% Con-
fidence interval (CI): 0.55-0.84). Subgroup analysis showed
that the administration of chemotherapy was associated with
better overall survival (OS) for patients with stage IA/IB (p =
0.017; 5-year OS rates: 95% vs. 92.3%) or IC (p = 0.002; 5-
year OS rates: 89.1% vs. 90.8%) [8]. Another retrospective
study that used data before 2013 also reached a conclusion as
they found that adjuvant chemotherapy was not associated with
improved survival in stage IA (n =2062) or IB (n=209) of any
grade or stage IC grade I (n = 441) or II (n = 557) EnOC pa-
tients [10]. However, since the recommendations of adjuvant
chemotherapy for early-stage EnOC were recently updated in
the National Comprehensive Cancer Network (NCCN) Guide-
lines (Version 3.2022) [12], the conclusions from the above
analysis might not be applicable as they were not conducted by
combining the substage and grade according to current NCCN
Guidelines. Thus, the results contradict each other and may
not be consistent with the NCCN Guidelines recommendations

[13].
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FIGURE 1. Flow diagram of patients’ selection. SEER: Surveillance, Epidemiology and End Results; NCCN: National

Comprehensive Cancer Network.

The purpose of this study was to explore the prognostic
impact of chemotherapy on patients with early-stage EnOC
using the latest data from the Surveillance, Epidemiology, and
End Results (SEER) database, especially in grade II stage
IA, IB and grade I stage IC patients, among whom adjuvant
chemotherapy is not specifically recommended in the current
NCCN Guidelines (Version 3.2022).

2. Material and methods

2.1 Data collection

This was a retrospective cohort study based on the SEER
database, which enrolled eligible stage I EnOC patients to
investigate the prognostic significance of adjuvant chemother-
apy. The SEER database is supported by the National Cancer
Institute and is a publicly available database. SEER currently
collects information on cancer cases from various locations and
sources throughout the United States, covering approximately
48.0% of the U.S. population. The SEER*Stat (Surveillance
Research Program, National Cancer Institute SEER*Stat soft-
ware, seer.cancer.gov/seerstat) version. 8.3.9 soft-
ware, downloaded from the SEER official website, was used
to extract targeted cases. Database from SEER Research Plus
Data, 9 registries, NOV 2020 Sub (1975-2018), was chosen to
obtain cases diagnosed with EnOC between 2010 and 2018.
The ICD-0O-3/WHO 2008 site code “Ovary” and ICD-O-
3 Hist/Behav morphology Codes “8380-8383” were used to
identify the EnOC cases. Those with radiation therapy, clas-
sified as stage II-IV, stage or grade unknown, did not un-

dergo surgery, and without histopathological diagnosis were
excluded. The following data were extracted: patients’ de-
mographics (age at diagnosis and race), tumor characteristics
(stage, tumor differentiation and CA125 level), treatments
(surgery, chemotherapy, and radiotherapy), and survival sta-
tus.

2.2 Statistical analysis

Data analysis was performed with the IBM SPSS software
for Windows or Macintosh, version 23 (IBM Corp., Armonk,
N.Y., USA). Overall survival (OS) curves were plotted using
the Kaplan-Meier method. The Kaplan-Meier method, with
both univariate and multifactorial Cox regression, was used to
screen for OS prognostic factors in thyroid cancer patients, and
all variables were used to construct prognostic models. Cox
multivariate regression analysis was performed on risk factors
that were statistically significant in univariate analysis or that
influenced prognosis according to clinical experience. The
statistical significance of the Alpha level was set at 0.05. The
results are shown as HR with 95% CI. Death was considered
the study endpoint event.

3. Results

3.1 Patient demographics

A total of 875 eligible patients who met the inclusion criteria
were identified. Our analysis showed that with a median
follow-up time of 53 months (95% CI: 49.569-56.431), the
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five-year survival rate of stage I patients was 94%. By the
end of the follow-up, no more than half of the patients met
the endpoint event.

According to the latest NCCN Guidelines (Version 3.2022)
for ovarian cancer [12], observation is recommended for EnOC
grade I stage IA and IB patients (n = 275, 31%), adjuvant
chemotherapy is recommended for all substages of stage IC
grade II and grade III patients (n =250, 29%), and observation
or chemotherapy is recommended for grade II stage IA and IB
and grade I stage IC (n =350, 40%) (Fig. 1).

In this selected population, 314 (36%) patients were >60
years old, while the remaining 561 (64%) were younger. The
vast majority of patients were White (n = 708, 81%). There
were 441 patients (50%) who received chemotherapy and 434
(50%) who did not receive chemotherapy (or unclear data).
Compared with other substages of stage I, the number of stage
IB patients was the least, with only 30 cases (3%), which
made subsequent statistical analysis difficult. There were 484
(55%) and 361 (41%) stage IA and IC patients, and there were
439 (50%), 317 (36%) and 119 (14%) patients in grades I, 11
and III, respectively. The number of patients with elevated
pretreatment CA125 was greater than those within the normal
range (501 (57%) vs. 144 (16%)) (Table 1).

3.2 Univariate and multivariate regression
survival analysis

Univariate analysis of all stage I EnOC patients showed that
age >60 (p = 0.000) was a statistically significant factor for
overall survival, while no significant difference was observed
for chemotherapy (p = 0.076) or other factors such as grade,
substage and pretreatment CA 125 on overall survival (Table 2,
Fig. 2).
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FIGURE 2. Kaplan-Meier survival curves for stage I
EnOC.

To explore how the clinical factors might jointly affect the
overall survival of the patients, multivariate Cox regression
analysis involving these factors was performed. The result
showed that the prognosis of (the space between years and in)
patients >60 years old (p = 0.000, HR: 3.609, 95% CI: 2.156—
6.039) was relatively poor. Different from the univariate
analysis results, after adjusting for age, the results suggested
that elevated CA 125 was an independent prognostic risk factor
for overall survival (p = 0.028, HR: 2.480, 95% CI: 1.103—
5.577), while race, substage and grade were not associated
with increased mortality and was not statistically significant
for overall survival.
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Thus, these findings indicated that age <60 and negative
CA125 were protective factors that could prolong the survival
of stage I EnOC patients.

3.3 Impact of chemotherapy on survival

Our results confirmed that chemotherapy did not significantly
improve the survival of patients with grade I IA and IB (p
= 0.452, HR: 1.547, 95% CI: (0.497-4.815) (Tables 3.4,
Fig. 3A), which was consistent with the NCCN Guidelines
and previous literature [10, 12—15].

An in-depth study was performed on patients recommended
for observation or chemotherapy in the NCCN Guidelines,
namely, those classified as grade II stage IA and IB and grade
I stage IC. For grade II stage A patients, chemotherapy cannot
improve the survival of patients (p = 0.062, HR: 602, 95%
CI: 0.337-1.075) (Fig. 3B). For grade I stage IC patients,
chemotherapy cannot increase the overall survival of patients
aswell (p=0.339, HR: 1.963, 95% CI: 0.493-7.817) (Fig. 3C).
Owing to the small proportion of grade II stage IB patients (n =
15, 1.4%), their treatment association with survival could not
be performed.

For patients with grade II stage IC and those of all substages
of grade III who are recommended to undergo chemotherapy
by the NCCN Guidelines, our statistical analysis showed that
their survival after receiving chemotherapy was not signifi-
cantly improved (p = 0.645, HR: 0.806, 95% CI: 0.322-2.019)
(Fig. 3D).

It is confirmed that EnOC patients with stage I may not
benefit from chemotherapy.

4. Discussion

Ovarian cancer is a general term for a series of diseases that
share one common anatomical site of occurrence. The risk
factors, clinical course and treatment response of EnOC are
different from other ovarian cancers [16, 17]. Patients with
early-stage EnOC were shown to have better prognoses [6];
thus, their need for postoperative adjuvant chemotherapy re-
mains inconclusive.

Previous clinical trials mostly focused on the effects of
chemotherapy regimens and cycles on the survival of early-
stage epithelial ovarian cancer, including EnOC. A prospective
randomized clinical trial explored the effect of chemotherapy
on 81 well-differentiated or moderately differentiated IA and
IB epithelial ovarian cancer patients who were assigned to oral
melphalan or no chemotherapy. They found no significant
difference in the 5-year disease-free survival rate (91% vs.
98%; p = 0.41) or overall survival rate (94% vs. 98%; p
= 0.43) between the two groups [18]. Another clinical trial
(NCT00002477) performed from 1990-2000 investigated the
impact of chemotherapy on the survival of patients with stage
I and II ovarian cnt within subgroups of age, tumor stage,
histolancer. They reported that the survival of patients with
adjuvant chemotherapy was not statistically differeogic cell
type or cell differentiation [11]. An analysis had explored the
potential benefit of 6 vs. 3 cycles of chemotherapy in women
with early-stage high-risk epithelial ovarian cancer of which
EnOC accounts for 25%.The analyses of relative risk of disease
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TABLE 1. Patient demographics.

Characteristics

Age (y1)
>60
<60
Race
Black
White
Other
Unknown
FIGO* stage at diagnosis
IA
IB
IC
Pathological Grade
1
2
3
Analyzed subgroups
Grade I stage IA and IB
Grade I stage IC
Grade II stage IA
Grade 1II stage IB
Grade II stage IC or grade III of
all substages
Lymphadenectomy (No. of lymph nodes)
0
1-10
11-20
21-30
>30
Survival status
Alive
Dead
Timing of chemotherapy
Systemic therapy after surgery
Systemic therapy before surgery
Systemic therapy both before and after
surgery
Surgery
Confined to (fallopian) ovaries
Hysterectomy
Cytoreductive surgery
Omentectomy
CA125%* (pretreatment)
Positive/elevated
Negative/normal
Borderline

Missing

*FIGO: The International Federation of Gynecology and Obstetrics; **CAI25:

Chemotherapy
(n=441)

139 (32%)
302 (68%)

19 (4%)

355 (80%)

64 (15%)
3 (1%)

161 (37%)
19 (4%)
261 (59%)

157 (36%)
189 (43%)
95 (22%)

50 (11%)
107 (24%)
80 (18%)
10 (2%)
194 (44%)

66 (15%)
134 (30%)
122 (28%)
75 (17%)
44 (10%)

413 (94%)
28 (6%)

437 (99%)
1 (0%)
3 (1%)

25 (6%)

277 (63%)
93 (21%)
229 (52%)

287 (65%)
56 (13%)
1 (0%)
97 (22%)

No Chemotherapy or unknown
(n=434)

175 (40%)
259 (60%)

21 (5%)
353 (81%)
55 (13%)

5 (1%)

323 (74%)
11 (3%)
100 (23%)

282 (65%)
128 (29%)
24 (6%)

225 (52%)
57 (13%)
91 (21%)
5 (1%)
56 (13%)

78 (18%)
117 (27%)
112 (26%)
75 (17%)
52 (12%)

395 (91%)
39 (9%)

40 (9%)

296 (68%)
55 (13%)
217 (50%)

214 (49%)
88 (20%)
1 (0%)
131 (30%)
Carbohydrate antigen 125.
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TABLE 2. Univariate and multivariate regression analysis for overall survival.

Variables Univariate analysis Multivariate analysis
p-value HR (95% CI) p-value HR (95% CI)

Age (y1)

<60 1.000 1.000

>60 0.000 3.645 (2.211-6.010) 0.000 3.609 (2.156-6.039)
Grade

I 1.000 1.000

I 0.333 1.305 (0.761-2.236) 0.576 1.171 (0.672-2.041)

11 0.051 1.912 (0.998-3.664) 0.058 1.985 (0.977-4.033)
Stage

1A 1.000 1.000

IB 0.418 1.531(0.546-4.293) 0.246 1.856 (0.653-5.273)

IC 0.727 0.914 (0.552-1.514) 0.757 1.091 (0.627-1.899)
CA125 (pretreatment)

Negative/normal 1.000 1.000

Positive/elevated 0.152 1.795 (0.806-3.996) 0.028 2.480 (1.103-5.577)

Borderline 0.968 0.000 (0.000—0) 0.974 0.000 (0.000—)

Others 0.323 1.553 (0.649-3.719) 0.141 1.935 (0.804-4.659)
Cytoreductive surgery

Yes 1.000

No 0.654 1.174 (0.582-2.371) 0.358 1.398 (0.685-2.852)
Chemotherapy

No/unknown 1.000 1.000

Yes 0.114 0.676 (0.416-1.099) 0.076 0.600 (0.342-1.054)

HR, Hazard ratio; CI, Confidence interval; CA125, Carbohydrate antigen 125.

TABLE 3. Guidelines-based stratified survival analysis between adjuvant chemotherapy and survival.

Combination of grade and substage Univariate analysis Multivariate analysis

p-value HR (95% CI) p-value HR (95% CI)
Grade I stage IA and IB 0.717 1.231 (0.401-3.779) 0.452 1.547 (0.497-4.815)
Grade I stage IC 0.543 1.504 (0.403-5.607) 0.339 1.963 (0.493-7.817)
Grade II stage 1A 0.012 0.203 (0.059-0.703) 0.062 0.602 (0.337-1.075)
Grade II stage IC, grade III with all 0.294 0.619 (0.252-1.518) 0.645 0.806 (0.322-2.019)
substage

HR, Hazard ratio; CI, Confidence interval.

TABLE 4. No. of events in the guidelines-based stratified groups.

No. of events in stratified groups (%) Chemotherapy No Chemotherapy or unknown
Alive Dead Alive Dead
Grade I stage IA and IB 46 (92%) 4 (8%) 212 (94%) 13 (6%)
Grade I stage IC 102 (95%) 5 (5%) 53 (93%) 4 (7%)
Grade 1II stage TA 77 (96%) 3 (4%) 76 (84%) 15 (16%)
Grade II stage IB 9 (90%) 1 (10%) 5 (100%) 0 (0%)
Grade II stage IC, grade III with all 179 (92%) 15 (8%) 49 (88%) 7 (13%)

substage



58

120%

—— None/unknown
= 100%-%% —— Chemotherapy
>
S 80%-

g
2 60%
3
O 40%-
a
20% -
0% T T T T T 1
0 20 40 60 80 100 120
Survival months
C120%—

—— None/unknown

— 100%
‘; ’ % —— Chemotherapy
S 80%-
g
2 60%
3
O 40%-
a
20% -]
0% 1 1 1 I

1 1
0 20 40 60 80 100 120
Survival months

B 120%
—— None/unknown
— 100% -
[ ’ —— Chemotherapy
S 80%-
=1
& 60%-
=
[]
S 40%-
&
20%
0% T T T T T 1
0 20 40 60 80 100 120
Survival months
D 120%
—— None/unknown
— 100%
5 o % —— Chemotherapy
T 80%+
=}
& 60%-
c
[
O 40%-
&
20% -
0% T T T T

1 1
0 20 40 60 80 100 120
Survival months

FIGURE 3. Kaplan-Meier survival curves for EnOC patients with stratified groups. (A) Kaplan-Meier survival curves
for EOC patients with stage IA and IB of grade [; (B) Kaplan-Meier survival curves for EOC patients with stage [A grade II; (C)
Kaplan-Meier survival curves for EOC patients with stage IC grade I; (D) Kaplan-Meier survival curves for EOC patients with

stage IC grade II and any substage of grade III.

recurrence for EnOC patients receiving six versus three cycles
of treatment showed no significantly difference. (HR: 1.07,
95% CI: 0.47-2.44) [19] Based on our existing knowledge
from literature review, previously performed clinical trials
did not specifically perform chemotherapy for EnOC patients,
especially those with early-stage disease.

Numerous studies have been performed on the necessity of
adjuvant chemotherapy for early-stage EnOC patients based
on cancer databases. A retrospective study using the SEER
database for ovarian cancer patients treated from 2000 to 2013
reported that chemotherapy was not associated with a survival
benefit in stage IA and IB of any grade and stage IC grade
I or II patients [10]. Li et al. [14] also used SEER data
for patients treated from 2004 to 2015 and concluded that
chemotherapy could not prolong the 5-year overall survival
of patients with early-stage serous and EnOC (HR, 1.092;
95% CI, 0.954-1.249; p = 0.201). Nasioudis et al. [8]
used the NCDB data for cases from 20042014 and observed
that the administration of chemotherapy was associated with
better survival benefits in patients with stage IA/IB (HR: 0.66,
95% CI: 0.49-0.88) and IC (HR: 0.71, 95 % CI: 0.52-0.98)
EnOC. However, the above studies did not combine grade and
stage to explore the effect of adjuvant chemotherapy on the
prognosis following the recommendations of the latest NCCN
Guidelines (Version 3.2022) [12] for ovarian cancer, and thus
their obtained conclusions were contradictory to each other and
not fully inconsistent with the current NCCN Guidelines.

The present study was a retrospective study of a large sample
based on the SEER database from the most recent years, which
provides a statistical-evidence basis for the impact of adjuvant

chemotherapy for early-stage EnOC. According to the NCCN
Guidelines in Version 3.2022 of ovarian cancer, the EnOC
patients recommended for observation are grade I stage [A-IB
patients, while for adjuvant chemotherapy are grade II stage
IC and grade III patients in all substages, for observation or
chemotherapy are grade II stage IA and IB, grade I stage
IC. However, in the European Society for Medical Oncology
(ESMO) and European Society of Gynaecologial Oncology
(ESGO) consensus conference recommendations on ovarian
cancer [20], no adjuvant chemotherapy was suggested for fully
staged patients with stage A grade I-1I EnOC while for those
with stage IB-IC grade [-II was optional and recommended for
patients stage IA—IC grade III. Based on our stratified analysis,
adjuvant chemotherapy only improve the overall survival of
grade II stage IA patients aged >60 years. And the results
are inconsistent with NCCN and ESMO-ESGO recommenda-
tions. Based on our stratified analysis, chemotherapy does not
improve outcomes in stage I patients regardless of substage,
grade and surgical range. And the results are inconsistent
with NCCN guideline recommendations for patients of grade
IT stage IC, grade III with all substage. However, we also
observed that age <60 and negative CA125 were beneficial
factors associated with prolonging the survival of stage  EnOC
patients.

However, there were some limitations that should be fully
recognized for information obtained from the SEER database.
We acknowledge the data limitations for the chemotherapy
fields in the data. Additionally, mixing ‘No chemotherapy’
with ‘Unknown chemotherapy status’ may have decreased the
observed effects of chemotherapy EnOC.



According to the NCCN guidelines, patients with ovarian,
fallopian tube and primary peritoneal cancer should undergo
genetic risk evaluation and germline and somatic testing (if
not previously done). Furthermore, the Society of Gyneco-
logic Oncology (SGO) [21] and NCCN guidelines [12] recom-
mend that all women diagnosed with ovarian, fallopian tube
or peritoneal carcinoma, regardless of age or family history,
should receive genetic counseling and be offered genetic test-
ing. Post-primary treatment recommendations for stage I[[-IV
and grade 2-3 tumor and germline breast cancer susceptibility
gene (BRCA) genes analysis are recommended. The presence
of the pathogenic variant in BRCA genes is important for
possible additional therapy with poly ADP-ribose polymerase
(PARP) inhibitors, and genetic counseling should be offered to
all living patients’ offspring. However, these information are
not currently unavailable in the SEER database [22].

5. Conclusions

The study suggested that adjuvant chemotherapy does not
improve outcomes in stage [ patients regardless of substage and
grade.Further, age <60 and negative CA125 were favorable
factors for the survival of stage I EnOC patients. Future clinical
trials or molecular typing studies should seek the necessity of
chemotherapy for EnOC patients.
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