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Background: Primary ovarian signet-ring cell carcinoma (POSRCC) is a rare subtype of ovarian
carcinoma that is characterized by abundant mucin accumulation. POSRCC is aggressive, and the prognostic
factors associated with its clinical outcome remain poorly defined. This study aimed to elucidate the clinical
characteristics and survival of patients with POSRCC, and to establish an effective prognostic nomogram
and risk stratification model to predict the risks associated with patient outcomes.

Methods: Data of patients with POSRCC from the period 1975 to 2016 were collected from the
Surveillance, Epidemiology, and End Results (SEER) database. Univariable and multivariable analyses
of demographic factors, clinicopathological characteristics, and treatments were conducted to identify
significant prognostic parameters. The identified independent variables were integrated to develop a
nomogram and risk stratification model. The discrimination and calibration of the nomogram were assessed
with the concordance index (C-index), receiver operating characteristic (ROC) curves, and calibration curves.
Results: A total of 172 patients were identified as being eligible to participate in this study. The median
overall survival (OS) time was 7 months [95% confidence interval (CI), 4.6-9.4 months]. The 1-, 3-, and
5-year OS rates were 35.5%, 15.3%, and 6%, respectively. A multivariable analysis of the primary patients
identified the independent predictors for survival as age at diagnosis, race, marital status, T (primary tumor
size) stage, and chemotherapy, which were all incorporated into the nomogram. The C-index was 0.70
(95% CI, 0.66-0.75), which was statistically higher than that of the International Federation of Gynecology
and Obstetrics (FIGO) staging system (0.58; 95% CI, 0.53-0.63). ROC curve analysis also showed that the
nomogram had good discrimination, with an area under the curve (AUC) of 0.74, 0.62, and 0.71 for 1-, 3-,
and S-year survival, respectively. The calibration curves showed good agreement between the prediction by
the nomogram and actual observations. A risk stratification model was further used to classify patients into a
low-risk or high-risk group. The median OS time for the low- and high-risk groups was 13.0 months (95%
CI, 9.33-16.67) and 2.0 months (95% CI, 1.12-2.89), respectively. Surgery did not significantly prolong
survival in either group [low-risk group: hazard ratio (HR), 0.69; 95% CI, 0.45-1.07; P=0.09; high-risk
group: HR, 0.55; 95% CI, 0.46-0.67; P=0.18].

Conclusions: The proposed nomogram and risk stratification model showed accurate prognostic
prediction for POSRCC. These methods could improve individualized evaluations of survival and
therapeutic decisions for patients with POSRCC.

Keywords: Chemotherapy; nomogram; ovarian cancer; Surveillance, Epidemiology, and End Results database
(SEER database); survival
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Introduction

Signet-ring cell carcinoma (SRCC) is a subtype of
adenocarcinoma that is characterized by abundant mucin
accumulation in tumor cells individually or in small groups.
Most SRCCs of the ovary are metastatic, originating
primarily from the gastrointestinal tract, and occasionally
from other organs, such as the breast, pancreaticobiliary
tract, urinary bladder, cervix, and renal pelvis (1). However,
in rare instances, SRCCs arise as a primary ovarian tumor.
"To date, very few cases of primary ovarian SRCC (POSRCC)
have been reported (1-9). The signet-ring cells in POSRCC
can coexist with mucinous carcinoma (1-9) or papillary
serous carcinoma (3). Generally, surgery and adjuvant
systemic chemotherapy are used to treat POSRCC (4,9).
However, the treatment outcomes of POSRCC are generally
poor, and vary widely among published reports (1-9). The
current classifications for ovarian cancer of the International
Federation of Gynecology and Obstetrics (FIGO) and
the World Health Organization (WHO) have improved
clinicians’ ability to predict the prognosis of patients;
however, these classifications still have deficiencies (10).
Given that the clinical characteristics and survival of
POSRCC have yet to be defined explicitly, it is rational to
use a population-based cancer database to elucidate them.

In recent years, nomograms have been shown to be
a viable statistical predictive model for assessing clinical
outcomes and have been developed for numerous types of
cancer (11-16). Nomograms can achieve improved accuracy
in the prediction of prognostic outcomes compared to many
traditional staging systems (11-13,16). To the best of our
knowledge, the survival of patients with POSRCC has yet to
be systematically studied. Thus, by creating and validating
a proposed nomogram based on the large and widely
acknowledged Surveillance, Epidemiology, and End Results
(SEER) database, we sought to define a broadly applicable
and generalizable nomogram and risk stratification model
for patients with POSRCC. This study also evaluated
whether the proposed nomogram could predict survival
more accurately than the currently available staging system.

We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-6280).
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Methods

The study was conducted in accordance with the Helsinki
Declaration (as revised in 2013). POSRCC data from
1975 to 2016 were retrieved from the latest version of the
SEER database, as released in November 2018, using the
SEER*Stat software (version 8.3.6). The SEER program
contains cancer incidence data from 18 population-based
cancer registries covering approximately 34.6% of the
United States’ population. As the data in the SEER database
have been de-identified and coded for public use, the
present study was exempt from the requirement to obtain
local institutional review board approval.

The diagnosis of POSRCC was identified using the
International Classification of Disease for Oncology, Third
Edition ICD-0-3) histology codes for SRCC (8490/3),
behavior recode for analysis (malignant), sequence number
(one primary only), and primary site label (C56.9-Ovary).
The diagnoses were all microscopically confirmed, and the
data for cases that were first identified at autopsy or only at
death were excluded from the study.

Variables included demographic information (e.g., race,
age at diagnosis, and marital status), tumor characteristics
[e.g., primary site, tumor-node-metastasis ('INM) stage,
and laterality], treatment (e.g., surgery and chemotherapy),
and active follow-up for survival (survival months and
vital status). In the SEER database, race is coded as white,
black, or other (e.g., American Indian/Alaskan native or
Asian/Pacific Islander). Marital status is coded as single,
married, or divided. Divided status includes individuals who
have been divorced, separated or widowed. Between 1975
and 2016, patients were categorized according to three
different staging systems (the 3™, 6™, and 7 editions of the
TNM classification). Overall survival (OS) was defined as
the time interval from diagnosis to death from any cause
or last follow-up. Due to the potential risk of selection
bias induced by the large time span, the data were further
divided into two time periods for further analysis.

Statistical analysis

The Kaplan-Meier method was used to generate survival
plots. The log-rank test was then used to compare
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univariable and multivariable analyses
N=172

Figure 1 Patient selection flowchart. SEER, Surveillance, Epidemiology, and End Result Program; ICD-O-3, International Classification of

Disease for Oncology, Third Edition.

groups. The Cox proportional hazards regression model
was used in univariable and multivariable analyses to
identify independent predictors of OS in patients with
POSRCC. Based on significant prognostic factors in the
multivariable analysis, a nomogram was constructed to
predict OS probability at 1, 3, and 5 years. The nomogram
was subjected to validation through evaluation of its
discrimination ability and calibration (17). Discrimination
is a measure of the probability of concordance between
observed and predicted outcomes in Harrell C-statistic
and receiver operating characteristic (ROC) analyses. The
higher the concordance index (C-index), the more accurate
the prognostic prediction of patient outcomes (12). ROC
curve analysis was performed to estimate the area under
the curve (AUC). To assess the relationship between the
predicted probabilities and the frequency of the observed
outcomes, calibration plots were generated using 1,000
bootstrap resampling replicates of the study. All statistical
analyses were performed using IBM SPSS statistics version
23.0 (SPSS, Chicago, IL, USA), and R statistical software
version 3.6.3 (R Foundation for Statistical Computing,
Vienna, Austria). All P values were two-sided, and a P value
of 0.05 was used as the threshold to determine statistical
significance.

Results

Figure 1 summarizes the process for patient selection.
Among 148,626 patients with an ovarian tumor, 248 (0.17%)
patients were identified as having ovarian SRCC using the
ICO-O-3 histology code (8490/3) and primary tumor site
labeled as ovary (C56.9). Of them, 198 (0.13%) POSRCC
patients who had only one type of primary tumor in their

© Annals of Translational Medicine. All rights reserved.

entire lifetime at the time of diagnosis were validated.
Twenty-six patients were excluded as their data included
unknown variables. Thus, 172 eligible patients from the
period 1990 to 2016 were included in the present study
(Figure I).

Table 1 summarizes the baseline clinical characteristics
and survival of the POSRCC patients. The median age at
diagnosis was 64 years (interquartile range: 53-75 years),
which is consistent with previous reports (9). In relation to
race, most patients were white (82.6%), and black patients
and patients of other races each accounted for 8.7% of
the study population. A majority of POSRCCs in the
study were unilateral (70.3%), with unilaterality being
widely accepted as a feature indicative of primary ovarian
origin (18). One-half of the cases were diagnosed with
definite distant metastasis. Nearly 90% of POSRCC
patients were diagnosed at advanced stages. Chemotherapy
was received by 106 patients (61.6%), and 83 patients
(48.3%) were treated with surgery. A total of 58 patients
(33.7%) received both chemotherapy and surgery. In this
study, the results showed that combined treatment with
surgery and chemotherapy yielded superior OS compared
to chemotherapy alone or surgery alone (median OS, 16 vs.
9 vs. 2 months, log-rank P<0.001).

The median OS time for all patients was 7 months [95%
confidence interval (CI), 4.6-9.4 months], and there were
157 (91.3%) deaths, including 95.5% cancer-specific deaths
by the end of last follow-up. The 1-, 3-, and 5-year OS
rates were 35.5%, 15.3%, and 6%, respectively. Kaplan-
Meier survival analyses, and univariable and multivariable
analyses were undertaken to identify the significant
prognostic predictors in the study (Figure 2 and Table 2,
respectively). Age at diagnosis, race, T (primary tumor
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Table 1 Baseline clinical characteristics and survival rates of POSRCC patients from the SEER database (n=172)

Patient characteristics No. of patients (%) Median OS (95% Cl) Log-rank P value
Age

<70 112 (65.1) 9.0 (4.8-13.2)

>70 60 (34.9) 3.0 (1.4-4.6) 0.004
Marital status

Single 31 (18.0) 3.0 (0.8-5.3)

Married 85 (49.4) 10.0 (6.2-13.8)

Divided 56 (32.6) 5.0 (2.3-7.7) 0.134
Race

White 142 (82.6) 8.0 (5.2-10.8)

Black 15 (8.7) 2.0 (0.0-4.5)

Other 15 (8.7) 6.0 (0.0-12.9) 0.046
T stage

T 16 (9.3) 22.0 (0-73.0)

T2 8 (4.7) 4.0 (1.2-6.8)

T3 90 (52.3) 8.0 (5.5-10.5)

Tx 58 (33.7) 4.0 (1.2-6.8) 0.006
N stage

NO 59 (34.3) 8.0 (4.5-11.5)

N1 22 (12.8) 13.0 (7.7-18.3)

Nx 91 (52.9) 4 (2.0-6.0) 0.095
M stage

MO 76 (44.2) 10.0 (5.9-14.1)

M1 86 (50.0) 5.0 (2.5-7.5)

Mx 10 (5.8) 4.0 (0-8.1) 0.084
Surgery

No 89 (51.7) 3.0(0.8-5.2)

Yes 83 (48.3) 10.0 (5.7-14.3) 0.003
Chemotherapy

No 66 (38.4) 1.0 (0.2-1.8)

Yes 106 (61.6) 12.0 (9.0-15.0) <0.001
Laterality

Unilateral 121 (70.3) 5.0 (2.0-8.0)

Bilateral 51 (29.7) 10.0 (5.1-14.9) 0.388
Combined therapy

None 41 (23.8) -

Chemotherapy + surgery 58 (33.7) 16.0 (8.8-23.2)

Chemotherapy only 48 (27.9) 9.0 (4.8-13.2)

Surgery only 25 (14.6) 2.0(1.1-2.9) <0.001

Table 1 (continued)
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Table 1 (continued)
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Patient characteristics

No. of patients (%)

Median OS (95% ClI)

Log-rank P value

FIGO staging (n=165)

| 10 (6.1) 141.0 (0-380.1)

Il 6 (3.6) 4.0 (1.6-6.4)

I 63 (38.2) 9.0 (4.6-13.4)

\Y 86 (52.1) 5.0 (2.5-7.5) <0.001
Mortality (n=157)

Cancer-specific 150 (95.5) 6.0 (3.8-8.2)

Non-cancer-specific 7 (4.5) 2.0(0.0-7.1) 0.587

POSRCC, primary ovarian signet-ring cell carcinoma; SEER, Surveillance, Epidemiology, and End Results; OS, overall survival; Cl,
confidence interval; T, primary tumor size; N, regional lymph nodes; M, distant metastasis; FIGO, International Federation of Gynecology
and Obstetrics.
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Figure 2 Kaplan-Meier curves with log-rank tests for OS. OS, overall survival.
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Table 2 Univariable and multivariable analyses for OS

Univariable analysis Multivariable analysis
Variables
HR 95% ClI P value HR 95% CI P value

Age

<70

>70 1.64 1.18-2.28 0.003 1.66 1.13-2.45 0.011
Race

White

Black 2.03 1.15-3.55 0.014 2.20 1.21-4.00 0.010

Other 1.04 0.59-1.84 0.899 1.43 0.78-2.63 0.252
Marital status

Single

Married 0.71 0.46-1.10 0.127 0.47 0.30-0.75 0.002

Divided 0.97 0.61-1.54 0.893 0.54 0.31-0.91 0.023
T stage

T1

T2 3.64 1.36-9.79 0.010 4.87 1.71-13.89 0.003

T3 2.77 1.41-5.41 0.003 3.02 1.41-6.47 0.004

Tx 3.11 1.56-6.21 0.001 3.12 1.31-7.44 0.011
N stage

NO

N1 0.80 0.47-1.36 0.410 0.82 0.44-1.51 0.520

Nx 1.31 0.92-1.85 0.130 0.97 0.66-1.42 0.863
M stage

MO

M1 1.45 1.04-2.00 0.027 1.09 0.69-1.70 0.719

Mx 1.28 0.64-2.56 0.492 0.89 0.41-1.94 0.777
Surgery

No

Yes 0.62 0.45-0.85 0.003 0.82 0.56-1.22 0.331
Chemotherapy

No

Yes 0.47 0.34-0.65 <0.001 0.50 0.34-0.71 <0.001
Laterality

Unilateral

Bilateral 0.85 0.60-1.20 0.349 0.84 0.57-1.22 0.355

OS, overall survival; HR, hazard ratio; Cl, confidence interval; T, primary tumor size; N, regional lymph nodes; M, distant metastasis.
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Figure 3 Nomogram for predicting 1-, 3-, and 5-year OS in
POSRCC patients. Instructions for using the nomogram: Locate
the patient’s characteristics on each variable axis. Draw a straight
line upward to the ‘points’ scale to determine the score for each
variable. Locate the sum of these scores on the ‘total points’ axis.
Draw a straight line downwards to the survival axes to determine
the probability of 1-, 3- and 5-year OS. OS, overall survival;

POSRCC, primary ovarian signet-ring cell carcinoma.

size) stage, and chemotherapy were significantly associated
with OS in both the univariable and multivariable analyses.
Marital status was also identified as a significant prognostic
predictor in the multivariable analysis. The multivariable
analysis showed that patients diagnosed with POSRCC at
an older age were more likely to die of ovarian cancer, with
a hazard ratio (HR) of 1.66 (95% CI, 1.13-2.45; P=0.011).
White patients had better survival than black patients
(HR, 2.20; 95% CI, 1.21-4.00; P=0.010) patients. Single
patients had poorer OS than married patients (HR, 0.47;
95% CI, 0.30-0.75; P=0.002) and patients who had been
married before (HR, 0.54; 95% CI, 0.31-0.91; P=0.023).
More advanced T stages were also found to be associated
with worse OS (T2: HR, 4.87; 95% CI, 1.71-13.89;
P=0.003; T3: HR, 3.02; 95% CI, 1.41-6.47; P=0.004). No
significant difference was found in the OS for unilateral
and bilateral POSRCCs. The OS of patients who received
chemotherapy (HR, 0.50; 95% CI, 0.34-0.71; P<0.001)
was significantly better than that of patients who did not
receive chemotherapy. The univariable analysis showed
that patients who received surgery generally had better
OS than their counterparts who did not receive surgery.
However, after adjusting for clinically relevant factors,
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surgery was found to have no significant association with
patients’ OS.

All the prognostic predictors that were found to have a
significant association with OS in the multivariable analysis
were integrated into the construction of the nomogram
(Figure 3). The C-index for OS prediction was 0.70 (95%
CI, 0.66-0.75). The nomogram demonstrated better
discrimination for predicting OS than the FIGO staging
system, which had a C-index of 0.58 (95% ClI, 0.53-0.63).
The nomogram also exhibited good discrimination in the
ROC analysis, with AUCs of 0.74, 0.62, and 0.71 for 1-, 3-,
and S-year survival, respectively (Figure 4). The calibration
curves for the probability of survival at 1, 3, and 5 years
showed good agreement between the prediction by the
nomogram and actual observations (Figure 5). The results
suggested that the nomogram could be used to accurately
predict the survival of patients with POSRCC.

To further examine the risk of selection bias,
the time spanning 1990-2016 was divided into two
periods: 1990 to 2002 and 2003 to 2016. There were
87 POSRCC patients in the 1990 to 2002 group, and
85 patients in the 2003 to 2016 group. Nomograms
were plotted based on the data from the two periods
(Figure S1), which were similar to the nomogram
based on the whole data of the 172 POSRCC patients
(Figure 3). The C-index for the prediction of OS was
0.71 (95% CI, 0.71-0.72) in the 1990 to 2002 group, and
0.72 (95% CI, 0.72-0.73) in the 2003 to 2016 group. The
ROC analyses showed that the nomograms had good
discrimination ability, with AUCs for 1-, 3-, and 5-year
survival of 0.7, 0.66, and 0.89, respectively, in the 1990
to 2002 group (Figure S2A,B,C), and 0.8, 0.61, and 0.57,
respectively, in the 2003 to 2016 group (Figure S2D,EF).
In both groups, the calibration curves for the probability of
survival at 1, 3, and 5 years demonstrated good agreement
between the prediction by the nomograms and actual
observations (Figure S3). Thus, the results showed that
the large time span had very little effect on the risk of
selection bias.

Additionally, POSRCC patients could be distinctly
stratified into low-risk (54.7%) and high-risk (45.3%)
groups according to their predicted risk. The median OS
time in the low- and high-risk groups was 13.0 months
(95% CI, 9.33-16.67), and 2.0 months (95% CI, 1.12-2.89),
respectively. The Kaplan-Meier curve indicated that the risk
stratification model could accurately differentiate survival in
the two prognostic groups (see Figure 6A).

To further assess the survival benefits associated with
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Figure 4 ROC curve analyses with estimated AUC for (A) 1-, (B) 3-, and (C) 5-year OS. ROC, receiver operating characteristic; AUC, area

under the curve; OS, overall survival.
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Figure 6 Kaplan-Meier curve of the low- and high-risk groups (A), and survival benefit of surgery in the low-risk (B) and high-risk (C)

groups.

surgery, Kaplan-Meier curves were generated for the
stratified risk groups. The results demonstrated that surgery
did not significantly prolong OS in either group (low-risk
group: HR, 0.69; 95% CI, 0.45-1.07; P=0.09; high-risk
group: HR, 0.55; 95% CI, 0.46-0.67, P=0.18) (Figure 6B,C).
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Discussion
Principal findings

Due to the rarity of POSRCC as a clinical entity, the
analysis of the clinical characteristics of this disease and the
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creation of models to predict prognosis are of profound
significance. In the study, we comprehensively elucidated
the clinical characteristics and survival of patients with
POSRCC, and developed a nomogram to predict survival
outcomes. We demonstrated that variables, such as white
race, marriage, and chemotherapy, were independent
protective factors, while increasing age and advanced T
stages were independently associated with worse OS.
Further discrimination and calibration indicated that the
nomogram had optimal predictive accuracy. Notably, in our
established risk stratification model, neither the low-risk
group nor the high-risk group showed improved survival
with surgery, suggesting that surgery may not be a strong
risk factor in the prognosis of POSRCC.

Results

The POSRCC patient sample size in the current study
was much larger than those used in previous studies (1-9).
In this study, we found that the prognosis for POSRCC
patients was extremely poor, with a median OS time of
7 months. POSRCC tended to occur at an advanced age (the
patients in the present study had a median age of 64 years).
Similar to the findings of another study, the overwhelming
majority of POSRCC patients were white. Nearly 90% of
POSRCC patients presented at advanced stages (3). Patients
who presented in the early stages had a favorable prognosis
(1,5,7,9), but such patients represented only a very small
proportion of the sample in this study.

Adjuvant chemotherapy is usually considered for patients
with completely resected ovarian tumors who are at an
early stage (19). Our study showed that POSRCC patients
were more commonly treated with chemotherapy than
with surgery. Further, POSRCC patients who underwent
chemotherapy had a significantly better prognosis than
those who did not undergo chemotherapy (median OS, 12
vs. 1 month; log-rank P<0.001). This effect was verified
by the multivariable Cox regression, which showed
that chemotherapy was a strong protective predictor
with a HR of 0.50 (95% CI, 0.34-0.71; P<0.001). The
univariable analysis showed that surgery was significantly
associated with OS; however, this effect disappeared in
the multivariable analysis. The risk stratification model
was able to accurately classify patients into low- or high-
risk group. Under this model, the median OS time for the
low-risk and high-risk groups was 13.0 and 2.0 months,
respectively.
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Clinical implications

To the best of our knowledge, this appears to be the first
large-sample-size retrospective study to develop a predictive
nomogram for the prognosis of POSRCC patients. The
predictive methods in this study may help to predict which
individual patients are at a high risk of poor prognosis,
and may improve the clinical decisions made by clinical
physicians. In addition, the established risk stratification
system differentiates high-risk patients who need more
adjuvant therapies, and such patients should be encouraged
to participate in clinical trials of novel drugs and treatment
strategies.

Research implications

In this study, surgery was not found to be a strong risk
factor; however, this study could not specifically examine
different surgery types, and the results approached
significance. Thus, further clinical trials with large sample
sizes should be conducted to validate the operation
indications for POSRCC patients. Chemotherapy was
identified as an independent prognostic factor; thus, the
establishment of a concrete and optimal chemotherapy
regimen will be crucial in improving the prognosis of

POSRCC patients.

Strengths and limitations

This study has a number of strengths. First, our nomogram
produced a C-index of 0.70, which was higher than that of
the FIGO classification system, indicating the nomogram
to have better ability to predict survival. Second, the
nomogram includes demographic indices, such as marriage,
which are not been included as variables in the FIGO
staging system. Marriage has been suggested to be an
independent prognostic factor for ovarian cancer (20,21).
In the present study, marital status had a strong association
with OS after adjustment in the multivariable analysis.
Marital status has not been included in traditional staging
systems; however, recently, it has been found to play a role
in increasing the predictive performance in relation to
various tumors (22,23).

This study also has several limitations. First, the main
population recruited in the SEER database comprises
white patients from the United States, whose conditions,
such as their living environments, climate conditions,
and eating habits, differ to those of other races around
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the world. Further research needs to be conducted to
determine whether the conclusions drawn from the SEER
database are applicable to other races. Second, marital
status in the SEER database is only recorded at the time
of diagnosis. There was no data as to whether patients’
subsequent marital status had changed at the time of the
follow-up visits or in any other records. Thus, the effects
of such changes on the study cannot be estimated. Third,
information about the chemotherapy regimens and the
sequence of chemotherapy and surgery was not available in
the SEER database, making the effectiveness of neoadjuvant
chemotherapy unevaluable. Finally, it should be noted that
this study was retrospective in nature, which may have
led to selection bias. Rigorous validation methods (e.g.,
bootstrapped calibration and bias-corrected estimates) were
used to validate the nomogram; however, further studies
should seek to verify the effectiveness of the nomogram’s
clinical application.

As POSRCC is rare and aggressive, doctors should be
aware of this disease. To improve the early diagnosis rate
of POSRCC, it is imperative that understandings of the
differential diagnosis of POSRCC should be improved.
Further research should seek to make the differential
diagnosis of POSRCC easier and more precise, and to
improve the prognosis of this disease.

Conclusions

A predictive nomogram and risk stratification model
were generated to predict the individual survival rates
of POSRCC patients. These methods may assist clinical
physicians to evaluate the risk of POSRCC among patients
and make more informed decisions in relation to individual
treatment.
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Figure S1 Nomograms for predicting 1-, 3-, and 5-year OS of POSRCC patients from 1990 to 2002 (A) and from 2003 to 2016 (B). OS,

overall survival; POSRCC, primary ovarian signet-ring cell carcinoma.
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Figure S3 Calibration curves for predicting the OS of POSRCC patients at 1, 3, and 5 years from 1990 to 2002 (A,B,C) and from 2003 to
2016 (D,E,F). OS, overall survival; POSRCC, primary ovarian signet-ring cell carcinoma.
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