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Abstract

OBJECTIVE: While most cases of endometrial cancer can readily be classified as pure
endometrioid, pure serous, or another type, others show an apparent mixture of serous and
endometrioid components, or indeterminate serous versus endometrioid features. Since serous
histology carries a worse prognosis than endometrioid, Gynecologic Oncology Group protocol
GOG-8032 was established to examine whether the presence of a non-serous component is a
favorable feature in an otherwise serous cancer.

METHODS: 934 women with serous cancer were prospectively identified among a larger group
enrolled in GOG-0210. Six expert gynecologic pathologists classified each case as pure serous
(SER, n=663), mixed serous and endometrioid (SER-EM-M, n=138), or indeterminate serous V.

Gynecol Oncol. Author manuscript; available in PMC 2022 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hagemann et al. Page 3

endometrioid (SER-EM-I, n=133) by H&E morphology. Follow-up data from GOG-0210 were
analyzed.

RESULTS: The subgroups did not differ on BMI, race, ethnicity, lymphovascular invasion,
cervical invasion, ovary involvement, peritoneal involvement, omental involvement, FIGO stage,
or planned adjuvant treatment. SER-EM-M patients were younger (p=0.0001) and less likely to
have nodal involvement (p=0.0287). SER patients were less likely to have myoinvasion
(p=0.0002), and more likely to have adnexal involvement (p=0.0108). On univariate analysis, age,
serous subtype, race, and components of FIGO staging predicted both progression-free and overall
survival. On multiple regression, however, serous subtype (SER, SER-EM-M, or SER-EM-I) did
not significantly predict survival.

CONCLUSIONS: There were few clinicopathologic differences between cases classified as SER,
SER-EM-M, and SER-EM-I. Cases with a mixture of serous and endometrioid morphology, as
well as cases with morphology indeterminate for serous v. endometrioid type, had the same
survival as pure serous cases.

Keywords

Endometrial carcinoma; endometrioid carcinoma; serous carcinoma; malignant mixed tumors;
pathology; survival analysis

INTRODUCTION

Endometrial carcinoma is the most common malignant neoplasm of the female genital tract
and is increasing in incidence, with an estimated 61,880 cases diagnosed in 2019, causing
12,160 deaths [1]. There has been a dramatic increase in our understanding of uterine cancer
in the past 40 years, but the overall survival (OS) rates have not improved appreciably. While
only three types of endometrial carcinoma were recognized in the 1970s (adenocarcinoma
not otherwise specified, adenoacanthoma, and mesonephric carcinoma), more than a dozen
types and subtypes are currently recognized, several of which have markedly different
behavior. The histologic type or cell type of an endometrial tumor can, along with other
prognostic factors, be relevant in determining the need for staging procedures and the likely
benefit of adjuvant treatment.

Serous carcinoma is one of those types of endometrial carcinoma that was not recognized or
appropriately staged in the past. Serous carcinoma or papillary carcinoma with psammoma
bodies was rarely described as isolated case reports in pathology publications in the earlier
20™ century, but it was not until 1983 that Eifel et al. alerted the medical community to the
aggressive behavior of a relatively unusual tumor that they referred to as papillary serous
carcinoma [2], with OS as low as 60%. Numerous other investigators subsequently expanded
these observations [3-9] and confirmed that serous carcinoma has more aggressive behavior
than stage-matched high-grade endometrioid carcinoma [10]. Serous carcinoma of the
endometrium is composed of cells bearing a close resemblance to high-grade serous
carcinoma of the ovary, which is the most common subtype of epithelial ovarian cancer and
of ovarian cancer overall. While many serous uterine carcinomas are composed entirely of
this one cell type, some serous carcinomas are admixed with endometrioid [11] or clear cell
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carcinoma, and others have a histologic appearance with some features of serous carcinoma
and others of endometrioid or clear cell morphology. The biology of these mixed or
indeterminate tumors (also described as “morphologically ambiguous” [12]) has not been
well characterized, and it has not been clear which subtype drives the behavior in such cases.
While the World Health Organization classification of tumors includes a mixed category, a
10% admixture of each component is required to meet the definition, meaning that tumors
with a lesser admixture are excluded.

The Cancer Genome Atlas analysis of endometrial cancer revealed the existence of four
molecular subtypes of endometrial cancer, among a cohort of cases histologically classified
as endometrioid or serous. These subtypes included POLE mutant (ultramutated),
microsatellite unstable (MSI, hypermutated), copy number-low (CN-low, endometrioid-like)
and copy number-high (CN-high, serous-like) tumors [13]. Tumors with serous histology
fall almost exclusively into the CN-high group [13]. An algorithm based on POLE
sequencing, mismatch repair testing, and p53 immunohistochemistry (ProMisE [14]) has
been shown to serve as a surrogate method for classifying endometrial cancer into these four
types. Endometrial serous cancers consistently have aberrant p53 expression by
immunohistochemistry [15], thereby falling into a “p53 abnormal” category that corresponds
to the CN-high TCGA group. While the ProMisE classifier may become an important aspect
of endometrial cancer care [16,17], it does not specifically address the handling of cases
with mixed histology.

The present study is intended to provide information about the behavior of tumors with a
serous component admixed with endometrioid components. In order to better understand the
differences in epidemiology, genetic alterations, biologic behavior, patterns of spread, stage
at diagnosis, frequency of recurrence, and disease-specific survival among different types of
endometrial carcinoma, a subcommittee of the Gynecologic Oncology Group (GOG) created
a multi-disciplinary protocol in 2001. In this study (GOG-210), a very large cohort of
women with various types of endometrial carcinoma completed a thorough epidemiologic
evaluation, and then were initially treated in identical fashion including hysterectomy,
salpingo-oophorectomy, and pelvic and para-aortic lymphadenectomy. A number of these
women had either pure serous carcinoma (SER), serous carcinoma mixed with a definite
endometrioid component (SER-EM-M), or carcinoma with features that were ambiguous
between serous and endometrioid (“indeterminate” cell type, SER-EM-I1), based on
histologic classification. Sub-protocol GOG-8032 was established to report on the clinical
and pathologic characteristics of these women, with the aim of determining whether these
typical and variant subtypes of serous carcinoma present at significantly different stages or
have different recurrence or survival rates.

Materials and Methods

Inclusion and Exclusion Criteria and Treatment: Patients were enrolled in
GOG-210, “A Molecular Staging Study of Endometrial Carcinoma,” between September 22,
2003 and December 1, 2011. The study was approved by the Institutional Review Board of
the participating institutions. The protocol was amended on September 24, 2007 to enhance
accrual among selected sub-populations by restricting eligibility to high-risk cell types and
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underrepresented minorities. All women with a biopsy or curettage diagnosis of endometrial
carcinoma were asked to complete an epidemiologic questionnaire, and were initially treated
by total hysterectomy, bilateral salpingo-oophorectomy, and pelvic and para-aortic
lymphadenectomy, with collection of serum and urine, as well as fresh-frozen and formalin-
fixed neoplastic and non-neoplastic tissues for other investigations. Adjuvant therapy and the
type of treatment for metastatic or recurrent disease were left to the discretion of the treating
physician and patient.

Extended Central Pathologic Review: The pathologist at each institution was asked to
review the material from the hysterectomy specimen and report, and select and provide recut
slides for central review depicting pertinent pathologic characteristics including histologic
type, cervical involvement and any sites of metastasis. Lymphovascular space invasion,
depth of invasion, and cytologic material were not reviewed. Cases were initially reviewed
by rotating groups of pathologists attending semiannual GOG meetings. After comparing the
central review data on these cases with that from the submitting institution, it was
determined that the reproducibility in assessment was sufficiently great that this review was
not necessary for endometrioid, adenosquamous and mucinous carcinomas, grades 1 and 2,
stages 1A-1C (FIGO 1988). Under GOG-8032, all cases with other histologies were
submitted for an extended central pathologic review that was carried out at double-headed
microscopes by rotating pairs of a group of 6 pathologists (“G6”: Ol, KP, GR, MS, RS, RZ),
following an extended discussion and recording of mutually agreed-upon criteria for
diagnoses and interpretations of findings. All G6 reviews were documented on a
standardized review form and reflected the consensus opinion of two G6 members whose
initials were recorded on the form. This methodology was designed to maximize
standardization of criteria across the G6 pathologists, but did not provide any practical way
to measure interobserver variability, since there were no individual observations by any
single pathologist. When extended central pathologic (G6) review was not available, the
results of central pathology (GOG) review or local institutional pathology review were
substituted, in order to minimize missing values.

Cell Type Definitions: Serous carcinoma was defined per Crum and Lee’s Diagnostic
Gynecologic and Obstetric Pathology [18]. Based on published literature and prior
experience, the G6 determined that while some cases of serous carcinoma were composed
purely of the individual cell type, others fell into a mixed or indeterminate group. Therefore,
categories of pure serous carcinoma (SER), mixed serous and endometrioid carcinoma
(SER-EM-M), and indeterminate serous v. endometrioid carcinoma (SER-EM-1) were used
(Figure 1). The “mixed” category was used for tumors that displayed two or more well-
defined patterns of neoplasm. The “indeterminate” category was used for tumors that
displayed a single pattern that had a mixture of features that did not fit neatly into any of the
cell types. Tumor classification was performed primarily on histologic grounds, supported
by any immunohistochemical data provided to the panel in the original pathology report.
Immunostained slides were not generally available.

Statistical Considerations: SAS 9.4 software (SAS Institute Inc., Cary, NC, USA) was
used for the statistical analyses. All statistical tests were two-sided, and 0.05 was used as a
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significance level to classify individual statistical test results as significant. No adjustment
was made for multiple tests. All observations with missing values (including not
reported/not assessed) were excluded in statistical analyses.

The relationship between the three serous histology subtypes (i.e., SER, SER-EM-M, and
SER-EM-I) and each of the candidate baseline patient or clinicopathologic characteristics
was evaluated by either Monte-Carlo permutation-based exact chi-square tests for discrete-
type characteristics, or Monte-Carlo permutation-based exact Kruskal-Wallis tests for
interval-type characteristics.

Progression-free survival (PFS) and OS were compared among the three serous subtypes by
log-rank tests. PFS was defined as the duration of time from study entry to date of disease
recurrence or progression, death, or the date of last contact, whichever occurred first. PFS
was censored in patients who were alive and had not experienced disease progression or
recurrence at last contact. OS was defined as the duration of time from study entry to the
time of death due to any cause or the date of last contact. In addition, PFS and OS were
examined for the selected baseline characteristics (whenever feasible) by log-rank tests. A
Cox proportional hazards model was used to estimate the corresponding hazard ratios. The
associations between PFS/OS and serous subtype were further assessed by Cox proportional
hazards multiple regression with adjustment for age, race, myometrial invasion, and FIGO
stage. Due to small numbers, patients with race other than black or white were not included
in the survival analysis.

A total of 6,124 patients were enrolled in GOG-0210. After eliminating those with ineligible
cell types, primary sites, pretreatment or other factors, 5,866 were eligible for further
analysis (Supplemental Table 1).

Among the 5,866 eligible patients, 3,715 (63.3%) were enrolled during the initial,
unrestricted period of enrollment. In the general population of women with endometrial
carcinoma enrolled in this study, approximately 11% had a pure, mixed or indeterminate
serous carcinoma. During the unrestricted period, there were 273 women with SER (SER;
7.3% ), 91 mixed serous with endometrioid carcinoma (SER-EM-M; 2.4%), 17 mixed serous
with clear cell carcinoma (SER-CC-M; 0.5%), 59 indeterminate serous v. endometrioid
carcinoma (SER-EM-I; 1.6%), and 3 indeterminate serous v. clear cell carcinoma (SER-CC-
I; 0.1%) enrolled on this protocol (Table 1). Analysis of the tumors with clear cell
morphology will be reported separately.

Among other relatively uncommon characteristics, there was a desire to enrich the study
population for high-risk histologies, including serous carcinoma, leading to the decision to
carry out a restricted phase of the study during which the protocol remained open to any
woman with serous carcinoma. This phase resulted in enrollment of 390 additional pure
serous cases, 47 SER-EM-M, and 74 SER-EM-I. Ultimately, 3,566 cases out of the 5,866,
including nearly all cases submitted as serous carcinoma, were reviewed by the G6. The
final accrual included 663 pure serous carcinomas, 138 mixed serous and endometrioid
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carcinomas, 133 indeterminate serous or endometrioid carcinomas, 52 mixed serous and
clear cell carcinomas, and 21 indeterminate serous or clear cell carcinomas, for a total of
1,007 cases (Table 1).

A series of comparisons were undertaken among SER, SER-EM-M, and SER-EM-I, in order
to determine whether the presence of endometrioid components or features correlated with
other clinicopathologic characteristics (Table 2). Generally, the three groups SER, SER-EM-
M, and SER-EM-I had similar clinicopathologic features, and did not differ significantly by
FIGO stage (FIGO 1988) at 0.05 significance level. However, patients with SER-EM-M
were slightly younger (p=0.0001) than the other two groups, and less likely to show any
nodal involvement (p=0.0287). Patients with SER were less likely to have myometrial
invasion (p=0.0002) than either SER-EM-M or SER-EM-I, and more likely to have
involvement of any adnexal site (p=0.0108). Planned adjuvant therapy was dichotomized
(chemotherapy and/or radiotherapy versus none) and was not different between groups
(p-0.1206). Log-linear models with adjustment of the correlation between serous subtype
and enrollment period were utilized to examine these relationships, and the results (not
shown) were consistent with these findings at the 0.05 significance level.

We then considered the possibility that differences in biologic behavior (e.g., tumor
aggressiveness) might result in a difference in outcomes for the three histologic subtypes. As
of January 15, 2019, the overall median follow-up time for vital status was 106.9 months
(122.5 months for unrestricted period and 91.5 months for restricted period, respectively) in
patients with histology of SER, SER-EM-M or SER-EM-I. Survival analyses including PFS
and OS between the three serous subtypes were performed, initially by univariate analysis.
At the 0.05 significance level, PFS was significantly different among the three serous
subtypes: SER-EM-M had better PFS compared to either SER (hazard ratio [HR]: 0.68, 95%
confidence interval [CI]: 0.51 — 0.88) or SER-EM-I (HR: 0.65, 95% ClI: 0.46 — 0.91)
(p=0.0131 by log-rank test) (Table 3). Results from additional log-rank tests indicated that
progression-free survival was significantly worse with higher age dichotomized by median,
race of African-American vs. White, incrementally deeper myoinvasion, presence of LVSI,
presence of cervical stromal invasion, adnexal involvement, nodal involvement, or
incremental FIGO stage, separately. Similar results were found for OS (Table 3). In
particular, univariate analysis showed that SER-EM-M had better OS compared to either
SER (HR: 0.72, 95% CI: 0.54 — 0.95) or SER-EM-I (HR: 0.66, 95% CI: 0.47 — 0.93)
(p=0.0408 by log-rank test).

Based upon the results of univariate analysis, Cox proportional hazards multiple regression
methods were used to further evaluate the association of the three serous subtypes with PFS
or OS after adjustment for age, race, myoinvasion and FIGO stage. With these adjustments,
there was no significant difference between the 3 serous subtypes for PFS and OS, as the
hazard ratios were not significantly different from 1 (Table 4). The other covariates in the
model did show significant and independent associations with survival. Specifically, after
adjustment for the other variables, lower FIGO stage was associated with a hazard ratio <1
compared to patients with a higher stage, indicating better PFS and OS. Similarly, having
less myometrial invasion was associated with better PFS and OS compared to a patient with
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more myometrial invasion. African-American patients had worse PFS and OS compared to
white patients. Older patients had worse PFS and OS compared to younger patients.

To illustrate the lack of significant association between serous subtype and survival,
predicted survival curves were constructed based on the Cox proportional hazards model,
using adjustments for age (67 years), race (white) and myometrial invasion (inner half). The
results show that a patient with a mixed or indeterminate serous tumor (SER-EM-M or SER-
EM-I) had an expected PFS (Figure 2A) and OS (Figure 2B) that was not different from a
patient with a pure serous tumor (SER).

DISCUSSION

This study takes advantage of data from GOG-210, a large series of well-characterized
endometrial cancer cases with homogeneous initial surgical treatment, to investigate the
significance of subtypes of serous carcinoma. Specifically, pathologists have observed that
some serous carcinomas appear histologically “pure” (SER), some are admixed with
endometrioid elements (SER-EM-M), whereas others have features that appear
indeterminate for serous versus endometrioid adenocarcinoma and cannot easily be assigned
to one or the other category (SER-EM-I). The latter group is sometimes reported by
pathologists using terms such as “endometrioid carcinoma with serous features”. Analysis of
baseline characteristics showed that the three groups were similar, differing only in age,
myometrial invasion, adnexal involvement, or nodal involvement. Although marginally
significant differences in PFS or OS were observed by log-rank tests among these 3 serous
subtype patients, further Cox proportional hazards multiple regression showed no significant
difference in PFS or OS for patients with these three histologic subtypes after adjustment for
age, race, myoinvasion and FIGO stage.

The tumor types described here as SER-EM-I and SER-EM-M do not seem to be rare—in
GOG 210, they accounted for 271 out of 974 carcinomas that had any serous component—
yet they have been discussed only rarely in the literature. Boruta et al. examined the
significance of a serous component in grade 3 endometrioid carcinomas, and reported that
tumors with more than a 50% serous component had a significantly worse PFS and OS than
pure endometrioid tumors. They did not find evidence of a direct relationship between
serous percentage and survival of cases presenting at either early or late stage, suggesting
that mixed serous and endometrioid cases have the same adverse prognosis as pure serous
cases [11], analogous to our findings. Smaller studies have reached variable conclusions
about the prognosis of tumors with mixed or indeterminate serous and endometrioid
histology [4,19].

Strengths of the study included its large size, with more than 133 patients in each of the
groups, making it likely that clinically significant differences between groups would be
discovered, if present. The six pathologists responsible for case classification were
internationally recognized expert gynecologic pathologists, practicing in different regions
and countries, who undertook extensive discussion to define the categories for this study.
The study also benefited from a lengthy follow-up interval.
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This study does have several weaknesses. Cases were classified as SER, SER-EM-M, or
SER-EM-1 based on representative slides submitted by enrolling institutions. The central
reviewers would not have been able to document any histologic components not present on
these slides. This protocol—which was activated in 2003—used H&E-stained slides as the
basis for classification. There was no protocolized use of immunostains, such as p53 or p16,
that could support a diagnosis of serous versus endometrioid adenocarcinoma [7], although
source institutions may have used such stains. In addition, the study did not use molecular
correlates, such as 7P53 mutation status, to support the classification.

Given the subjective nature of histologic diagnosis, there could be disagreement about the
classification of any particular case. We believe the extended central pathologic review will
have minimized any systematic error in the classification process. Nonetheless, a limitation
is that there was no formal assessment of interobserver reproducibility. Studying the
performance of the SER, SER-EM-M, and SER-EM-I categories outside the G6 group of
pathologists was not in the scope of this protocol, but could be explored in the future.

Another limitation of the study is that the relative percentage of each component in the
mixed serous and endometrioid cases was not recorded, as this is inherently impossible
when only representative slides are examined. We therefore have no ability to determine
whether there is a relation between percent serous carcinoma and clinicopathologic
characteristics. In current clinical practice, cases with any admixture of serous carcinoma are
often managed as serous. Supporting this approach, we found that cases classified as SER-
EM-M had predicted survival that was not different from pure SER cases.

Treatment represents a potential confounding variable, if tumors of different serous subtypes
received different adjuvant therapy. The protocol collected data on initial adjuvant plans, and
there was no difference in intent to give adjuvant therapy (dichotomized as any vs. none)
between serous subtypes. We do not know if there were differences in actual initial regimen,
subsequent therapy or response. We also do not know the treating physician’s motivations in
choosing adjuvant therapy or whether factors such as the percentage of the serous
component were taken into account. Practice guidelines prevailing during the study period
did not make different treatment recommendations for serous versus high-grade
endometrioid cancer, nor for SER, SER-EM-M, and SER-EM-I subtypes.

By design, GOG-0210 included only patients with residual endometrial cancer at
hysterectomy, whose resection material was available for central pathology review. The
study is therefore biased towards patients with a larger burden of disease. Our data are not
specifically informative as to patients with more limited disease, such that it is seen only on
biopsy or curettage, with no residual cancer at hysterectomy. Such cases account for up to
one-fifth of endometrial cancers overall [2,20], and have previously been reported to have a
good prognosis, including in serous cases (although this subgroup does not seem to have
been extensively analyzed).

As shown in Table 1, case review by the G6 pathologists resulted in a number of cases being
classified as mixed serous and clear cell (SER-CC-M) or indeterminate serous and clear cell
(SER-CC-I); there were also 136 cases classified as pure clear cell carcinoma. GOG-0210
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also included 3,657 patients with pure endometrioid adenocarcinoma. For clarity,
comparisons among these groups, and between these groups and the serous subtypes
presented in the present article, will be reported in a separate contribution.

Our results generally show that SER, SER-EM-M and SER-EM-I do not differ for the
outcomes we have measured, but still allow for the possibility that favorable-prognosis
subgroups may be harbored within the category of serous tumors; indeed, this is likely, as
has been shown for “serous” carcinomas in young patients, some of which belonged to the
mismatch-repair deficient and POLE-mutated TCGA subtypes when further classified by
ancillary methods [21]. Similarly, p53 immunostaining allows for clinically informative
prognostication in morphologically ambiguous serous-like cancers [12]. Our data do indicate
that endometrioid-like morphology or histologic components are not, in themselves,
sufficient to identify such a subgroup.

In the years since this protocol was designed, progress in endometrial cancer research has
suggested ways in which a non-serous tumor may mimic serous, mixed or indeterminate
histology. POL E-mutated carcinomas carry a high burden of mutations and may show mixed
or ambiguous serous features. MMR-deficient tumors may appear heterogeneous and may
acquire p53 mutations within a subclone [22]. Tumors of fundamentally endometrioid nature
may thus secondarily acquire a serous phenotype, which appears to be especially common in
young patients (<60 years) with a diagnosis of serous carcinoma [21]. In this regard we note
that SER-EM-M tumors presented at a younger age than the other groups in our study. There
is also a subset of patients whose tumors harbor features of both serous and endometrioid
adenocarcinoma despite lacking MMR deficiency or POLE mutation [21].

In conclusion, we report here a prospective clinicopathologic analysis of patients with pure
serous carcinoma of the endometrium, as compared with patients with serous carcinoma
having a mixed or indeterminate endometrioid component by H&E. Neither baseline
characteristics nor survival were different, arguing that an apparent endometrioid component
within a serous tumor, as identified by H&E examination, does not place the tumor in a
clinically different subcategory. These data would support managing any tumor that appears
morphologically to be a mixture of endometrioid and serous carcinoma in the same manner
as a pure serous carcinoma, unless ancillary studies suggest a more prognostically favorable
subclassification.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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RESEARCH HIGHLIGHTS

. 663 pure uterine serous cancers were compared with 138 mixed serous-
endometrioid and 133 indeterminate cases

. Pure, mixed and indeterminate serous carcinomas had similar
clinicopathologic characteristics

. On multiple regression, the presence of an endometrioid component did not
independently predict survival
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Figure 1.
Pure serous endometrial cancer (SER), (A) 100x and (B) 400x original magnification.

Mixed serous and endometrioid endometrial cancer (SER-EM-M), as determined by
histologic review by the G6 pathologists. A single case shows both (C) endometrioid-like
areas and (D) serous-like areas, 200x original magnification. The term “mixed” was applied
when disparate cell types could be identified.

Endometrial cancer with features intermediate between endometrioid and serous, so-called
indeterminate cancer (SER-EM-I) as determined by the G6 pathologists. H&E examination
at (E) 100x and (F) 400x shows cancer with a single morphology, with cells sharing some
features of serous carcinoma (high-grade nuclei, high mitotic rate) and endometrioid
carcinoma (tall columnar cells).
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Figure 2.
Predicted (A) progression-free and (B) overall survival of patients with three subtypes of

serous cancer for stage | vs stage Il based on a Cox PH model adjusted for age (67 years),
race (white), and myometrial invasion (inner half).
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Distribution of serous tumor histology by enrollment period and extended central pathology (G6) review status

Enrollment period

G6 review status

Tumor histology Unrestricted Restricted Yes No Total
Serous, pure (SER) 273 390 644 19 663
Mixed serous and endometrioid (SER-EM-M) 91 47 138 0 138
Indeterminate serous v. endometrioid (SER-EM-I) 59 74 132 1 133
Mixed serous and clear cell (SER-CC-M) 17 35 52 0 52
Indeterminate serous and clear cell (SER-CC-I) 3 18 21 0 21
Total 443 564 987 20 1,007
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Distribution of baseline characteristics by serous histology subtype for all eligible patients regardless of

enrollment period.

Table 2.

SER SER-EM-M SER-EM-I Total

Characteristic N % N % N % N % P-value

Age (years) 0.0001
Mean 68 64 68 68
Stdev 9 11 10 9
Median 67 64 68 67
Range 41-92 30-86 30-86 30-92

BMI (kg/m2) 0.0574
Mean 32 33 31 32
Stdev 8 9 8 8
Median 31 32 29 31
Range 16-81 17-59 17 -64 16 -81
Missing 1 0.2% 0 0.0% 0 0.0% 1 0.1%

Race 0.0771
Asian 10 1.5% 0 0.0% 2 1.5% 12 1.3%

Black/Afr. Amer. 151 22.8% 21 15.2% 28 21.1% 200 21.4%
Amer. Ind./Alask. 1 0.2% 0 0.0% 2 1.5% 3 0.3%
Nat. Hawaiian/Pacific Is. 1 0.2% 0 0.0% 0 0.0% 1 0.1%
White 482 72.7% 117 84.8% 97 72.9% 696 74.5%
Unknown/NR ™ 18 2.7% 0 0.0% 4 3.0% 22 2.4%

Ethnicity 0.5266
Hispanic 30 4.5% 5 3.6% 3 2.3% 38 4.1%
Non-Hispanic 566 85.4% 114 82.6% 114 85.7% 794 85.0%
Unknown/Not Reported * 67 10.1% 19 13.8% 16 12.0% 102 10.9%

Myometrial invasion 0.0002
None 198 29.9% 23 16.7% 21 15.8% 242 25.9%

Inner Half 235 35.4% 67 48.6% 54 40.6% 356 38.1%
Outer Half 161 24.3% 37 26.8% 50 37.6% 248 26.6%
Serosa 37 5.6% 10 7.2% 5 3.8% 52 5.6%
NA/NR * 32 4.8% 1 0.7% 3 2.3% 36 3.9%

Lymphovascular invasion 0.3264
No 405 61.1% 84 60.9% 76 57.1% 565 60.5%

Yes 229 34.5% 53 38.4% 57 42.9% 339 36.3%
NA/NR ™ 29 4.4% 1 0.7% 0 0.0% 30 3.2%

Cervical invasion 0.2982

None 445 67.1% 94 68.1% 92 69.2% 631 67.6%
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SER SER-EM-M SER-EM-I Total

Characteristic N % N % N % N % P-value
Glandular (G) 39 5.9% 14 10.1% 7 5.3% 60 6.4%
Stromal (S) 43 6.5% 3 2.2% 5 3.8% 51 5.5%
Both G and S 102 15.4% 24 17.4% 25 18.8% 151 16.2%
Indeterminate 13 2.0% 3 2.2% 4 3.0% 20 2.1%
NA/NR ¥ 21 3.2% 0 0.0% 0 0.0% 21 2.2%

Adnexal involvement 0.0108
No 497 75.0% 118 85.5% 113 85.0% 728 77.9%
Yes 146 22.0% 18 13.0% 19 14.3% 183 19.6%
NA/NR ¥ 20 3.0% 2 1.4% 1 0.8% 23 2.5%

Nodal involvement 0.0287
No 416 62.7% 101 73.2% 81 60.9% 598 64.0%
Yes 196 29.6% 29 21.0% 48 36.1% 273 29.2%
NA/NR ¥ 51 7.7% 8 5.8% 4 3.0% 63 6.7%

Peritoneal involvement 0.1923
No 311 46.9% 65 47.1% 59 44.4% 435 46.6%
Yes 82 12.4% 9 6.5% 12 9.0% 103 11.0%
NA/NR * 270 40.7% 64 46.4% 62 46.6% 396 42.4%

Omental involvement 0.3247
No 422 63.7% 85 61.6% 87 65.4% 594 63.6%
Yes 94 14.2% 17 12.3% 12 9.0% 123 13.2%
NA/NR ¥ 147 22.2% 36 26.1% 34 25.6% 217 23.2%

FIGO stage 0.1741
| 310 46.8% 67 48.6% 56 42.1% 433 46.4%
1l 56 8.4% 17 12.3% 17 12.8% 90 9.6%
11 207 31.2% 41 29.7% 49 36.8% 297 31.8%
v 90 13.6% 13 9.4% 11 8.3% 114 12.2%

Planned adjuvant therapy 0.1206

0, 0, 0, 0,

Any (CT and/or RT 7‘) 469 70.7% 108 78.3% 90 67.7% 661 71.4%
None/NA/NR ¥ 194 29.3% 30 21.7% 43 32.3% 267 28.6%

Total 663 71.0% 138 14.8% 133 14.2% 934 100.0%

NA/NR, not available/not reported,;

fCT, chemotherapy; RT, radiotherapy
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