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A Pathological Study Using 2014 WHO Criteria Reveals Poor
Prognosis of Grade 3 Ovarian Endometrioid Carcinomas
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Abstract. Background/Aim: The purpose of this study was
to compare the clinical behavior of several grades of
endometrioid carcinoma (EC) compared to high-grade serous
carcinoma (HGSC), based on World Health Organization
2014 criteria. Materials and Methods: Clinicopathological
features were compared between all grades of EC and HGSC,
and between HGSC and either grade 1/2 or grade 3 EC.
Results: Sixty-five patients with EC and 214 with HGSC were
identified. Among patients with EC, 56 displayed 1/2 EC and
nine had grade 3 EC. The progression-free (PFS) and overall
(0S) survival of patients with grade 1/2 EC were better than
of those of patients with HGSC,; however, PFS and OS did
not statistically differ between patients with grade 3 EC and
those with HGSC. Grade 1/2 EC, but not grade 3, was a
better prognostic factor compared with HGSC. Conclusion:
A grading system for EC would be beneficial for the accurate
prognosis of ovarian cancer.

Epithelial ovarian cancer is the fourth most common cause
of death of female patients with cancer in the developed
world (1). One of the predictive factors for the prognosis of
patients with ovarian cancer is the histological subtype (2).
Endometrioid carcinoma (EC) encompasses approximately
10% of all histological ovarian cancer subtypes and is the
second most commonly encountered primary ovarian
malignancy in developing countries (3, 4). EC is associated
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with high chemosensitivity and a relatively better prognosis
than other types of ovarian cancer (5-8).

World Health Organization (WHO) criteria for ovarian
carcinomas changed in 2014 (9), and serous ovarian
carcinomas were further categorized into low-grade and
high-grade serous carcinomas (HGSC). However, the
grading system for EC, which is divided into three
conventional grades based on morphological features, did not
change. To date, no studies have thoroughly examined
differences in clinical behavior between EC and HGSC.

Molecular genetic studies have revealed that ovarian
cancer can be divided into two categories: Type 1, which
generally behaves in an indolent fashion and lacks mutations
in the TP53 tumor suppressor, and type 2, which is more
aggressive than type I and more than 80% of such cases
present TP53 mutations (10). Furthermore, the prognosis of
patients with type I is generally better than those with type
II ovarian carcinomas. Based on the genetic backgrounds of
EC, grade 1 and 2 EC were categorized as type 1, while
grade 3 EC was assigned to type 2 tumors (6, 11). Although
grade 1/2 EC displays genetic backgrounds that differ from
those of grade 3, there have been few reports that have
investigated the clinical prognosis of EC with respect to each
grade. Furthermore, there are no studies that have examined
the differences in clinical course between grade 1/2 or 3 EC
and HGSC as far as we are aware.

The purpose of our study was to compare the prognosis of
patients with EC and HGSC according to the 2014 WHO
criteria. We specifically compared the prognosis of patients
with grade 1/2 EC, grade 3 EC, and HGSC.

Materials and Methods

This study was approved by the Institutional Review Board of the
National Defense Medical College (No. 2530). Among patients
with epithelial ovarian cancer treated at our hospital between 1983
and 2013, patients diagnosed with EC and HGSC according to the
2014 WHO criteria were identified and included in this study.
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Histological subtypes were re-evaluated by two independent
observers (M.M. and H.T.), according to the 2014 WHO histologic
criteria (9). When discrepancies occurred between observers,
immunochemical analysis of the first diagnosis at operation was
used as supportive information. Patients with pathologies other
than EC and HGSC, those who were diagnosed with other cancers,
and those who could not be evaluated due to lack of available
surgical specimens were excluded. Clinical characteristics were
retrospectively analyzed from the medical charts of the patients.

The patients were classified based on the International Federation
of Gynecology and Obstetrics (FIGO) 2014 stage classification (11).
Primary therapy included primary debulking surgery alone, primary
debulking surgery and adjuvant chemotherapy, neoadjuvant
chemotherapy and interval debulking surgery, and chemotherapy
alone. Among the patients who only received chemotherapy, those
diagnosed with tissue biopsy before chemotherapy were included in
our study. Chemotherapy was classified into two categories: taxane-
and platinum-based chemotherapy, and conventional platinum-based
chemotherapy. The regimen of taxane- and platinum-based
chemotherapy comprised of paclitaxel or docetaxel plus carboplatin.
Conventional platinum-based chemotherapy included the
combination of platinum including cisplatin or carboplatin and other
cytotoxic agents such as cyclophosphamide, doxorubicin, and
epirubicin.

Residual tumor was evaluated by operational record following
primary therapy.The Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1 (12) was used to evaluate treatment
effectiveness. Serum levels of tumor markers, including CA-125,
were not used to evaluate response to chemotherapy. Progression-
free survival (PFS) was defined as the time from initial diagnosis
of the disease to diagnosis of clinical relapse, progression, or death.
Overall survival (OS) was defined as the time from initial diagnosis
of the disease to death or the date of last follow-up contact.

Statistical analysis was performed using the JMP 12.0.0 software
package (SAS Institute, Inc., Tokyo, Japan). Kaplan—-Meier survival
curves of PFS and OS were compared using the log-rank test. The
chi-square test and Mann—Whitney U-test were used to evaluate
differences in patient characteristics. Multivariate analyses were
conducted using the Cox proportional hazards model. Statistical
significance was defined as p<0.05.

Results

After pathological review, 65 patients with EC and 214
patients with HGSC were included in our study. The
characteristics of patients with all grades of EC and HGSC
are shown in Table I. Patients with EC were younger than
those with HGSC (median ages of 52 and 57 years,
respectively, p<0.01). Patients with EC in stage I were
more frequently observed than those with HGSC (52% and
11%, respectively, p<0.01), and more patients with EC
achieved no residual tumor after primary therapy than
patients with HGSC (60% and 45%, respectively, p<0.01).
During the period of this study, one patient with EC and 15
patients with HGSC rejected primary chemotherapy.
Patients with EC less frequently underwent taxane- and
platinum-based chemotherapy, in comparison to patients
with HGSC (28% and 50%, respectively, p<0.01). There
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Table 1. Characteristics of patients with all grades of endometrioid
carcinoma and high-grade serous carcinoma.

Characteristic All grade High-grade p-Value
endometrioid serous
carcinoma carcinoma
(n=65) (n=214)

Age (years) <0.01
Median (range) 52 (29-80) 57 (29-83)

FIGO stage, n (%) <0.01
I 34 (52%) 23 (11%)

II 13 (20%) 18 (8%)
I 13 (20%) 126 (59%)
v 5 (8%) 47 (22%)

RT at initial therapy, n (%) <0.01
Yes 26 (40%) 117 (55%)

None 39 (60%) 97 (45%)

Primary chemotherapy, n (%) <0.01
Taxane + platinum 18 (28%) 107 (50%)
Conventional 35 (54%) 86 (40%)

Not administered 12 (18%) 21 (10%)

Response rate, n (%) 0.26
CR/PR 21 (84%) 75 (74%)

SD/PD 4 (16%) 27 (26%)

RT, Residual tumor; CR, complete response; PR, partial response; SD,
stable disease; PD, progressive disease; chemotherapy: Taxane + platinum,
paclitaxel/docetaxel plus carboplatin; conventional, cyclophosphamide and
platinum or cyclophosphamide, doxorubicin, and platinum or epirubicin
and platinum. Response was evaluated in the patients with measurable
disease who underwent chemotherapy.

were no statistical differences of best response rates
between patients with EC and those with HGSC (84% and
74% , respectively p=0.26).

Kaplan—Meier survival curves of PFS and OS are shown
in Figure 1. PFS and OS in patients with EC were
significantly better than in those with HGSC (p<0.01). In
multiple regression analyses between all grades of EC and
HGSC, EC was a better prognostic factor for PFS [hazard
ratio (hazard ratio)=0.57; p=0.01) and OS (HR=0.54;
p<0.01) than HGSC, in addition to FIGO stage and residual
tumor (Table II).

The characteristics of patients with grade 1/2 EC, grade
3 EC, and HGSC are listed in Table III. Among the patients
with EC, there were 56 patients with grade 1/2 and nine
patients with grade 3. Patients with HGSC were older
(»<0.01) and more frequently received taxane- and
platinum-based chemotherapy (p<0.01) than those with EC.
Patients with grade 1/2 EC were more often diagnosed at
earlier stage (p<0.01), and underwent more surgery that
resulted in no residual tumor than patients with HGSC and
grade 3 EC (p<0.01). There were no statistical significances
in best response rate between patients with grade 1/2 EC,
grade 3 EC, or HGSC (89%, 67%, and 74%, respectively,
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Figure 1. Kaplan—Meier analyses of progression-free (A) and overall (B) survival in patients with all grades of endometrioid carcinoma (EC; n=65)

and high-grade serous carcinoma (HGSC; n=214).
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Figure 2. Kaplan—Meier analyses of progression-free (A) and overall (B) survival of patients with grade 1 and 2 endometrioid carcinoma (EC),

grade 3 EC (n=9), and high-grade serous carcinoma (HGSC).

p=0.24). PFS and OS were better in patients with grade 1/2
EC than in patients with either grade 3 EC or HGSC
(p<0.01) (Figure 2). Multiple regression analyses revealed
that grade 1/2 EC was a better prognostic factor of PFS
(grade 1/2 EC vs. HGSC, HR=0.49; p<0.01) and OS (grade
1/2 EC vs. HGSC, HR=0.47; p<0.01) than HGSC, but the
prognosis of grade 3 EC was equivalent to that of HGSC for
PFS (grade 3 EC vs. HGSC, HR=1.04; p=0.92) and OS
(grade 3 EC vs. HGSC, HR=0.88; p=0.78). In addition,
FIGO stage and residual tumor were prognostic factors for
PFS and OS (Table 1V).

Discussion

There have been several evaluations of EC prognosis;
however, these studies included several different histological
grading systems, such as FIGO, Shimizu-Silverberg, and
WHO (6, 15-18). In 2014, the WHO criteria for EC
diagnosis were modified, which divided the classification of
serous carcinomas into low-grade serous carcinoma and
HGSC. Until now, there have been no studies comparing
prognoses between different tumor grades of EC, or between
each grade of EC and HGSC, by the 2014 WHO criteria. To
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Table II. Multivariate analysis for progression-free and overall survival in patients with all grades of endometrioid carcinoma (EC) and high-grade

serous carcinoma (HGSC).

Variable Progression-free survival Overall survival
Hazard ratio 95% CI p-Value Hazard ratio 95% CI p-Value

Age (years)

<60 vs. =60 0.82 0.60-1.12 0.21 0.72 0.53-0.99 0.05
Stage

I/ vs. II/IV 0.53 0.34-0.81 <0.01 0.53 0.33-0.82 <0.01
Histology

EC vs. HGSC 0.57 0.35-0.89 0.01 0.54 0.32-0.87 <0.01
Residual tumor

Present vs. none 2.62 1.87-3.70 <0.01 2.44 1.76-3.42 <0.01
Chemotherapy

Conventional vs. taxane + platinum 0.96 0.69-1.33 0.79 0.99 0.71-1.37 0.94

Not done vs. taxane + platinum 0.77 0.44-1.27 0.31 1.04 0.60-1.70 0.90

CI, Confidence interval; taxane + platinum, paclitaxel/docetaxel plus carboplatin; conventional, cyclophosphamide and platinum or

cyclophosphamide, doxorubicin, and platinum or epirubicin and platinum.

our knowledge, this is the first examination of the clinical
outcome of EC and HGSC based on the 2014 WHO criteria.
In previous reports, the majority of EC were low-grade
tumors and early-staged disease with favorable prognoses (14,
15). Similarly, in our study, more cases of EC were low-grade
tumors and observed in early stages, and the prognosis of
patients with EC was better than of those with HGSC. Thus,
EC was a better prognostic factor, even when the diagnosis of
EC and HGSC was performed using the 2014 WHO criteria.
Many reports have demonstrated that performance status,
FIGO stage, histological subtype, and the volume of residual
disease after initial debulking surgery are prognostic factors
of PFS and OS (1, 2). However, whether Silverberg or FIGO
tumor grade are truly prognostic factors remains
controversial (19). Our results suggest that tumor grade,
defined by the 2014 WHO criteria, has an important impact
on the survival of patients with EC. Grade 3 EC presents
aggressive tumor activity that is similar to HGSC, while
grade 1/2 EC displays milder tumor activity than HGSC.
Such phenotypic observations correlate with the genetic
background of the tumor. Recent DNA microarray analyses
have shown that high-grade EC and HGSC display similar
gene-expression profiles, with significant correlation
observed for TP53 (4, 7, 19, 20). This suggests that the
histogenetic relationship between high-grade EC and HGSC
may derive from a similar histological subtype (4, 7, 21).
Furthermore, the majority of high-grade EC lack B-catenin
and KRAS mutations, which are usually detected in low-
grade EC. This further suggests that high-grade EC and low-
grade EC are biologically distinct tumors (4, 7).
Despite this evidence, the differential diagnosis of high-
grade EC and HGSC has remained challenging because they

600

Table III. Characteristics of patients with grade 1 and 2 endometrioid
carcinoma (EC), grade 3 EC and high-grade serous carcinoma (HGSC).

Characteristic Grade 1/2 Grade 3 HGSC p-Value
EC (n=56) EC (n=9) (n=214)
Age (years) <0.01
Median (range) 52 (29-80) 53 (35-76) 57 (29-83)
Stage, n (%) <0.01
I 33 (59%) 1(11%) 23 (11%)
11 12 (21%) 1(11%) 18 (8%)
11 9 (16%) 4 (44%) 126 (59%)
v 2 (4%) 3 (34%) 47 (22%)
RT at initial therapy, n (%) 0.03
Yes 20 36%) 6 (67%) 117 (55%)
None 36 (64%) 3 (33%) 97 (45%)
Primary chemotherapy, n (%) <0.01
Taxane + platinum 16 29%) 2 (22%) 107 (50%)
Conventional 28 (50%) 7 (78%) 86 (40%)
Not done 12 (21%) 0(0%) 21 (10%)
Response rate, n (%) 0.24
CR/PR 17 (89%) 4 (67%) 175 (74%)
SD/PD 2(11%) 2 (33%) 27 (26%)

RT, Residual tumor; CR, complete response; PR, partial response; SD,
stable disease; PD, progressive disease; taxane + platinum,
paclitaxel/docetaxel plus carboplatin; conventional, cyclophosphamide
and platinum or cyclophosphamide, doxorubicin, and platinum or
epirubicin and platinum. Response was evaluated in the patients with
measurable disease who underwent chemotherapy.

frequently present common architectures within their
respective solid components, and some pathologists classify
high-grade EC as HGSC (4, 6). Thus, in our study, when

diagnosis differed between observers, immunochemical
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Table IV. Multivariate analysis for progression-free and overall survival in patients with grade 1 and 2 endometrioid carcinoma (EC), grade 3 EC
and high-grade serous carcinoma (HGSC).

Variable Progression-free survival Overall survival
Hazard ratio 95% CI p-Value Hazard ratio 95% CI p-Value

Age (years)

<60 vs. =60 0.83 0.61-1.14 0.24 0.72 0.53-0.99 0.05
Stage

/1T vs. 1II/IV 0.56 0.35-0.86 <0.01 0.57 0.35-0.88 0.01
Histology

Grade 1/2 EC vs. HGSC 0.49 0.28-0.81 <0.01 0.47 0.26-0.79 <0.01

Grade 3 EC vs. HGSC 1.04 0.41-2.20 0.92 0.88 0.34-1.91 0.78
Residual tumor

Present vs. none 2.67 1.91-3.77 <0.01 2.52 1.80-3.54 <0.01
Chemotherapy

Conventional vs. taxane + platinum 0.94 0.68-1.31 0.72 0.98 0.70-1.36 0.89

Not done vs. taxane + platinum 0.77 0.44-1.24 0.31 1.04 0.60-1.71 0.69

CI, Confidence interval; taxane + platinum, paclitaxel/docetaxel plus
cyclophosphamide, doxorubicin, and platinum or epirubicin and platinum.

analysis was used as supportive information, as recommended
by the 2014 WHO guidelines. However, the results of our
study do not deny the inclusion of misdiagnosis, and in the
future, a more accurate diagnosis will need to include a
genetic analysis.

Our study is limited by the scope of the analysis, which
was performed at a single institution. We investigated a small
number of patients, and in particular, few patients presented
grade 3 EC. Furthermore, the differential diagnoses between
grade 3 EC and HGSC has not been completely resolved;
however, because the prognosis of grade 3 EC is as poor as
that of HGSC, we suggest that the development of a new
strategy for grade 3 EC diagnosis is needed.

In conclusion, patients with EC have a better prognosis than
those with HGSC. However, the PFS and OS of patients with
grade 3 EC are significantly worse than of those with grade
1/2 EC and is similar to those with HGSC. Thus, the accurate
diagnosis of grade 3 EC is of paramount importance, and
grade 3 EC is a histogenetically distinct form of EC.
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