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Purpose: This study aimed to assess the prognostic factors of overall survival (OS) in patients with stage IIB–IVA cervix carcinoma
(CC) who underwent external beam radiation therapy (EBRT) and brachytherapy (BRT) and to compare the prognostic accuracy of the
2014 and 2018 International Federation of Gynecology and Obstetrics (FIGO) staging system using the Surveillance, Epidemiology,
and End Results (SEER) database.
Methods: Patients with a histopathological diagnosis of CC between 2004 and 2016 were included. The primary endpoint was OS.
The prognostic significance for OS was analyzed by the Cox regression model. Prognostic accuracy in evaluating 3- and 5-year OS in
different staging systems was evaluated using time-dependent receiver operating characteristic (tdROC) curves.
Results: A total of 2585 patients with stage IIB–IVA CC, staged according to the 2014 FIGO staging system, were included in the
study. The 3- and 5-year OS rates were 63.9% and 56.6%, respectively, with a median OS of 98 months. Independent variables, such as
older age at diagnosis, histological grades apart from well or moderately differentiated, large tumor size, advanced tumor stages
classified according to the 2014 and 2018 FIGO staging systems and treatment without chemotherapy or unknown were associated
with a worse OS. A tdROC analysis conducted using DeLong’s tests revealed no significant difference in the prediction of 3- and
5-year OS between the 2014 and 2018 FIGO staging systems (P = 0.912 and 0.863, respectively).
Conclusion: Both 2014 and 2018 FIGO staging systems were strong prognostic factors for OS. No significant risk classification was
observed for stage IIIC1 disease in the revised 2018 FIGO staging system for patients who underwent EBRT and BRT.
Keywords: prognostic analysis, Surveillance, Epidemiology, and End Results database, staging, survival, risk factors

Introduction
Based on the updated statistics by the GLOBOCAN study,1 cervix carcinoma (CC) continues to rank as the fourth most
common malignancy (6.5%) in women. CC accounted for 341,831 cancer-related deaths in 2020, an increase from
266,000 deaths in 2012, worldwide.2 Among the stages of CC, the International Federation of Gynecology and Obstetrics
(FIGO) stage IIB–IVA accounts for more than 80% of new diagnoses in developing countries.3,4 For these patients,
external beam radiation therapy (EBRT) along with brachytherapy (BRT) and concomitant chemotherapy (CT) has been
recommended as the paradigm of curative treatment based on a recent series of high level randomized controlled trials.5–7

However, 25–75% of patients with stage IIB–IVA disease may develop tumor recurrence or distant metastasis,8 which
needs systemic therapy to palliate clinical symptoms and improve poor survival rates.9 Therefore, there is an urgent
requirement to identify potential prognostic factors in patients with stage IIB–IVA CC to maximize the benefit of
radiotherapy (RT) or concurrent chemo-radiotherapy (CCRT).
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Accurate tumor staging plays a vital role in deciding the upfront treatment of various cancers.10 It helps to decide
different treatment intentions and potential treatment combinations per stage. For the staging of CC, FIGO updated its
2014 version in 2018.11,12 Compared with the 2014 FIGO staging system, the 2018 FIGO revision defined regional
lymph node (LN) metastasis identified via pathological and/or radiological findings as a stage IIIC disease.13,14 The
positive pelvic and para-aortic LN metastasis were specifically assigned to stage IIIC1 and stage IIIC2, respectively.
Furthermore, this new staging system can classify patients based on different risk levels12 and has proved its better
prediction accuracy in a cohort of 586 patients in China.15 However, some aspects, especially those for stage IIIC disease,
remain controversial.16,17 Shin et al compared the survival outcomes of 2441 patients with CC based on the staging
manual of the 2014 and 2018 FIGO staging systems from the Korean National Cancer Registry.18 In the subgroup
analysis for stage IIIC (n = 502), patients with stage IIIC1 disease were observed to have significantly better survival
outcomes than those with stage IIIA/IIIB disease (P < 0.001).

Based on the above paradox, the aim of the current study was to explore the overall survival (OS) outcomes and
potential prognostic factors of OS in patients with stage IIB–IVA CC based on the 2014 FIGO staging system who were
registered to undergo EBRT and BRT and to further compare the utility of the 2014 and 2018 FIGO staging systems using
data from the National Cancer Institute’s Surveillance, Epidemiology, and End Results (SEER) database.

Patients and Methods
Study Population
This study collected data from the 18 population-based registries of the SEER database (SEER * Stat 8.3.6). Data of
35,565 patients with CC from 2004 to 2016 were extracted from the database under the International Classification of
Diseases for Oncology, 3rd Edition (ICD-O-3) recodes of C53.8-9. The major inclusion criteria included the following: 1)
patients with a confirmed histopathological diagnosis of CC; 2) primary diagnosis of CC with IIB–IVA staging according
to the 6th edition criteria of the TNM classification and the SEER database combined stage (2016+) for patients
diagnosed in 2016; 3) patients who underwent the combined treatment of EBRT and BRT. Patients with untraced or
incomplete data and whose survival time was less than 1 month were excluded from the current study (Figure 1).

Patient Variables
Patient variables such as age at diagnosis, marital status, race, tumor histology, differentiation, tumor size, tumor stage,
use of CT, survival data including survival status (surviving or non-surviving) and survival time in months were extracted
from the database. Based on previous studies, 70 years at diagnosis was set as the cut-off point for age.19–21 Marital
status was assorted as a binary factor by categorizing the patients as married (including common law), unmarried and
others, which included marital status as divorced, separated, single, widowed, unmarried or domestic partner and
unknown, as adopted in other SEER studies.22,23 Within the original SEER database, tumors were staged based on the
American Joint Committee on Cancer (AJCC) TNM 6th edition for patients diagnosed between 2004 and 2015,24 and
SEER database combined stage for patients registered in 2016. The algorithm for stages diagnosed after 2016 is available
at: https://seer.cancer.gov/seerstat/variables/seer/ajcc-stage/seer-combined.html. Tumors were then restaged based on the
stage definitions mentioned in the 2014 FIGO and 2018 FIGO editions.11,12 Notably, the para-aortic LN involvement was
defined as distant metastasis (M1) in both the AJCC 6th edition and SEER database combined stage. Therefore, only the
patients with stage IIIC1 disease with documented positive pelvic LNs were included in the present study.

Outcome Analysis
OS was calculated as the duration from the diagnosis of CC to death or the last follow-up registered in the database and was
set as the primary endpoint of this study. Baseline characteristics of patients were summarized by descriptive statistics and
frequency tables. The one-way analysis of variance (ANOVA) and Bonferroni correction were used to compare the
proportions of different tumor groups. Survival curves were estimated using the Kaplan–Meier method along with the Log
rank test. Univariate and multivariate analysis using the Cox regression model were performed as previously described.25 To
further evaluate the prediction accuracy of the two different FIGO staging systems, the time-dependent receiver operating
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characteristic (tdROC) with the nearest-neighbor estimation (NNE) method was employed to assess the prediction accuracy
in evaluating 3- and 5-year OS rates and further compared with the DeLong’s test with the survivalROC and pROC packages
in the R platform.26,27 Differences were considered significant when the two-sided P-values were less than 0.05.

Statistical analyses were conducted using the R software, version 3.6.2 (Institute for Statistics and Mathematics,
Vienna, Austria; https://www.r-project.org) and IBM Statistical Package for the Social Sciences (SPSS) software, version
25.0 (IBM Corporation, Armonk, NY, USA).

Results
Demographic and Baseline Characteristics
Data of 2585 eligible patients with CC were extracted from the SEER database between 2004 and 2016. The demo-
graphic and baseline characteristics of the patients are summarized in Table 1. In the 2014 FIGO staging system, the
numbers of patients with stage IIB, IIIA, IIIB and IVA disease were 1448 (56.0%), 161 (6.2%), 868 (33.6%) and 108
(4.2%), respectively. In the 2018 FIGO staging system, the number of patients with stage IIB, IIIA, IIIB and IVA disease
were 1079 (41.7%), 95 (3.7%), 542 (21.0%), 761 (29.4%) and 108 (4.2%), respectively.

Among 761 patients with stage IIIC1 disease, 369 (48.5%) with stage IIB disease in the 2014 FIGO staging system were
upstaged to stage IIIC1, followed by 42.8% (n = 326) patients with stage IIIB disease and 8.7% patients (n = 66) with stage
IIIA disease (Figure 2A). Additionally, in the initial 2014 FIGO staging system (Figure 2B), patients with 2014 FIGO stage
IIIA (66/161, 41.0%) and stage IIIB (326/868, 37.6%) disease constituted the major stage IIIC1 patient population, whereas
patients with stage IIB disease in 2014 FIGO staging system constituted 25.5% (369/1448) of the total patient population
despite the statistical significance between stage IIIA/IIIB and stage IIB in the Bonferroni’s test (P < 0.001).

Survival Outcomes
The 3- and 5-year OS rates were 63.9% (95% confidence interval [CI], 0.619–0.659) and 56.6% (95% CI, 0.544–0.588),
respectively, with a median OS of 98 months (95% CI, not reached) for the entire cohort.

Figure 1 Patient selection flowchart.
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In the 2014 FIGO staging system, the median OS of patients in stage IIB, IIIA, IIIB and IVA groups was as follows:
not observed, 74 months (95% CI, 31.6–116.4), 46 months (95% CI, 35.2–56.8) and 25 months (95% CI, 17.3–32.7),
respectively, whereas the 3-year OS rates were as follows: 72.8% (95% CI, 0.703–0.753), 61.0% (95% CI, 0.527–0.692),
52.6% (95% CI, 0.491–0.561) and 42.3% (95% CI, 0.315–0.531), respectively. The corresponding 5-year OS rates were
as follows: 65.4% (95% CI, 0.625–0.683), 50.5% (95% CI, 0.417–0.592), 45.5% (95% CI, 0.418–0.492) and 34.1%
(95% CI, 0.228–0.454), respectively. Figure 3A displays the Kaplan–Meier survival curve and Log rank tests of patients
with stage IIB–IVA CC, which is stratified according to the 2014 FIGO staging system. Apart from the patients with

Table 1 Baseline Characteristics of Stage IIB-IVA Cervix
Carcinoma Patients

Characteristic Frequency
(%)

Age at diagnosis (years)

Median (min-max) 51 (19–97)
< 70 2276 (88.0)

≥ 70 309 (12.0)

Marital status
Married 983 (38.0)

Unmarried and others 1602 (62.0)
Race

White 1865 (72.1)

Black 381 (14.7)
Others 339 (13.2)

Histology

SCC 2243 (86.8)
AC 176 (6.8)

Others 166 (6.4)

Differentiation
Well or moderately differentiated 931 (36.0)

Poorly or undifferentiated 934 (36.1)

Unknown 720 (27.9)
Tumor size (mm)

< 60 771 (29.8)

≥ 60 1015 (39.3)
Unknown 799 (30.9)

2014 FIGO stage

IIB 1448 (56.0)
IIIA 161 (6.2)

IIIB 868 (33.6)

IVA 108 (4.2)
2018 FIGO stage

IIB 1079 (41.7)

IIIA 95 (3.7)
IIIB 542 (21.0)

IIIC1 761 (29.4)

IVA 108 (4.2)
Chemotherapy (CT)

No/Unknown 194 (7.5)

Yes 2391 (92.5)

Abbreviations: SCC, squamous cell carcinoma; AC, adenocarcinoma; FIGO,
International Federation of Gynecology and Obstetrics.
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stage IIIA disease who revealed a non-significant survival benefit over patients with stage IIIB disease (P = 0.136), the
other groups showed statistically significant differences (P < 0.05).

In the 2018 FIGO staging system, the median OS times of patients in stage IIB, IIIA, IIIB and IIIC1 groups were as
follows: not observed, 79 months (95% CI, 31.5–126.5), 55 months (95% CI, 35.0–75.0) and 50 months (95% CI, 37.3–
62.7), respectively, and the 3-year OS rates were as follows: 75.5% (95% CI, 0.728–0.782), 65.1% (95% CI, 0.549–
0.753), 54.2% (95% CI, 0.497–0.587), and 56.9% (95% CI, 0.530–0.608), respectively. The corresponding 5-year OS
rates were as follows: 68.5% (95% CI, 0.654–0.716), 52.7% (95% CI, 0.415–0.639), 49.3% (95% CI, 0.445–0.540), and
46.8% (95% CI, 0.425–0.511), respectively. The survival outcomes of the patients in the IVA group were consistent with
those of the 2014 FIGO staging system (Figure 3B). Moreover, a significant difference was not observed among stage III
subgroups (IIIA versus IIIB: P = 0.343; IIIA versus IIIC1: P = 0.383 and IIIB versus IIIC1: P = 0.788).

Prognostic Factors for OS
Univariate Cox regression analysis revealed that all clinicopathological and treatment-related characteristics were
significantly associated with OS. In the multivariate analysis that correlated with the 2014 FIGO staging system, the
significant variables were as follows: age at diagnosis (<70 years versus ≥70 years, P < 0.001, hazard ratio [HR] = 1.466,
95% CI, 1.225–1.754), tumor histology (squamous cell carcinoma [SCC] versus adenocarcinoma [AC], P = 0.011, HR =

Figure 2 (A) The proportion of patients diagnosed with 2018 FIGO stage IIIC1; (B) comparison among the patients with 2014 FIGO stage IIB–IIIB diseases who were
upstaged to 2018 FIGO stage IIIC1.

Figure 3 Overall survival (OS) of patients with stage IIB–IVA disease according to (A) the 2014 FIGO staging system and (B) the 2018 FIGO staging system.
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1.341, 95% CI, 1.069–1.683; SCC versus others, P < 0.001, HR = 1.628, 95% CI, 1.296–2.046), tumor differentiation
(well or moderately differentiated versus poorly or undifferentiated, P = 0.001, HR = 1.285, 95% CI, 1.110–1.487; well
or moderately differentiated versus unknown, P = 0.822 HR = 1.019, 95% CI, 0.865–1.201), tumor size (<60 mm versus
≥60 mm, P = 0.033, HR = 1.193, 95% CI, 1.015–1.402; <60mm versus unknown, P = 0.009, HR = 1.247, 95% CI,
1.057–1.471), 2014 FIGO stage (IIB versus IIIA, P = 0.001, HR = 1.509, 95% CI, 1.171–1.945; IIB versus IIIB, P <
0.001, HR = 1.826, 95% CI, 1.597–2.087; IIB versus IVA, P < 0.001, HR = 2.387, 95% CI, 1.803–3.161) and CT (None/
unknown versus Yes, P = 0.019, HR = 0.767, 95% CI, 0.615–0.957). Similarly, the same variables were selected based
on the multivariate Cox regression model that correlated with the 2018 FIGO staging system with a slight change in
statistical differences (Table 2).

tdROC Comparison of 3- and 5-Year OS Between the Two Staging Systems
Subsequently, we compared the prediction accuracy of the 2014 FIGO and 2018 FIGO staging systems in evaluating 3-
and 5-year OS. In the earlier staging system (2014 version), the area under the curve (AUC) of tdROC for 3- and 5-year
OS was 0.614 and 0.613, respectively, whereas, for the 2018 FIGO staging system, AUC values were 0.603 and 0.613,
respectively (Figure 4A and B). DeLong’s tests revealed that there were no statistical differences in the two different
staging systems for patients who underwent EBRT and BRT (P = 0.912 for 3-year and P = 0.863 for 5-year OS,
respectively).

Discussion
The purpose of the present study was to explore the prognostic significance of parameters that are available in the SEER
program on OS in patients with IIB–IVA CC based on the 2014 FIGO staging system who underwent EBRT and BRT.
Factors including older age at diagnosis (>70 years), tumor histology other than SCC, tumor histology other than well or
moderately differentiated, tumor size larger than 60 mm or unknown, advanced tumor stages and treatment without CT or
unknown were significant parameters associated with decreased OS in patients who were registered to undergo EBRT and
BRT. Moreover, when the tumor stage was converted into the 2018 FIGO staging system, the same factors with slightly
different statistical values were observed in the multivariate analysis, which verified the stability of the Cox proportional
hazards model. In a previous study,28 Tseng et al retrospectively reviewed the survival outcomes of 251 patients with
stage IIB–IVA CC who were treated with CCRT. Multifactor Cox regression analysis revealed that advanced age at
diagnosis, larger tumor size, higher serum SCC antigen levels and variables correlated with advanced tumor stages
including positive parametrial invasion, lymph node metastasis, hydronephrosis and bladder/rectum invasion, were
independent factors associated with a significantly worse 5-year OS. Another SEER analysis compared survival out-
comes between SCC and AC in 4131 patients with CC.29 Tumor stages were recorded based on the 2009 FIGO staging
system. In the multivariate Cox models, advanced tumor stage, combination treatment with EBRT and BRT and use of
CT were proven to be significant factors associated with OS, which was partially consistent with the present study.

Furthermore, the prognostic accuracy of the 2014 and 2018 FIGO staging systems are compared in this study.
Although various studies have proposed that prognostic prediction based on tumor stage alone is insufficient30–32 for
patients with CC who underwent nonsurgical treatment, a single variable with a prediction accuracy of 3- and 5-year OS
exceeding 0.6 suffices to exhibit its significant value in prediction analysis and requires further investigation. A similar
application using the SEER database was reported by Matsuo et al. In the subgroup comparison, 11,733 patients with CC
diagnosed with stage III disease were enrolled. Among them, 6888 patients were restaged with stage IIIC1 based on the
2018 FIGO staging system; however, stage IIIC2 data were untraced in the database.33 In the multivariable analysis with
cause-specific survival (CSS), stage IIIC1 was demonstrated to be independently associated with significantly improved
CSS compared to stage IIIA (P = 0.018, HR = 0.88, 95% CI, 0.70–0.98,) and stage IIIB (P < 0.001, HR = 0.79, 95% CI,
0.74–0.85), respectively. Subsequently, the authors compared the survival outcomes solely based on T-stage, despite the
LN metastatic status in patients with stage IIIC1 disease. The Kaplan–Meier curve revealed that the 5-year CSS rates
were 74.8% for T1, 58.7% for T2 and 39.3% for T3, indicating significant differences among various groups (P < 0.001).
T-stage remained an independent prognostic parameter for CSS (P < 0.001) on multivariable Cox analysis. In the
aforementioned Korean study,18 the authors further explored the distribution of the 2014 FIGO stages in the 2018 FIGO
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Table 2 Univariate and Multivariate Analysis of OS in Cervix Carcinoma Patients by Using Cox Regression Model

Factor Overall Survival (OS)

Univariate Multivariate, 2014 FIGO Multivariate, 2018 FIGO

P value HR 95% CI 95% CI P value HR 95% CI 95% CI P value HR 95% CI 95% CI

Lower Upper Lower Upper Lower Upper

Age at diagnosis (years)

< 70 1.000 1.000 1.000

≥ 70 < 0.001 1.484 1.249 1.764 < 0.001 1.466 1.225 1.754 < 0.001 1.511 1.263 1.808

Marital status

Married 1.000 1.000 1.000

Unmarried and others 0.025 1.159 1.019 1.318 0.124 1.109 0.972 1.265 0.069 1.131 0.991 1.291

Race

White 1.000 0.060 0.094

Black 0.478 0.938 0.787 1.119 0.387 0.924 0.773 1.105 0.391 0.925 0.774 1.105

Others 0.019 0.786 0.643 0.961 0.021 0.788 0.643 0.965 0.036 0.805 0.657 0.986

Histology

SCC 1.000 < 0.001 < 0.001

AC 0.017 1.315 1.05 1.645 0.011 1.341 1.069 1.683 0.009 1.352 1.078 1.697

Others < 0.001 1.660 1.327 2.078 < 0.001 1.628 1.296 2.046 < 0.001 1.637 1.303 2.056

Differentiation

Well or moderately
differentiated

1.000 0.001 0.003

Poorly or
undifferentiated

< 0.001 1.322 1.144 1.526 0.001 1.285 1.110 1.487 0.002 1.258 1.086 1.456

Unknown 0.865 1.014 0.862 1.193 0.822 1.019 0.865 1.201 0.874 1.013 0.860 1.194

Tumor size (mm)

< 60 1.000 0.026 0.005

≥ 60 < 0.001 1.330 1.135 1.559 0.033 1.193 1.015 1.402 0.025 1.202 1.023 1.413

Unknown < 0.001 1.386 1.178 1.631 0.009 1.247 1.057 1.471 0.001 1.310 1.111 1.545

FIGO 2014 stage

IIB 1.000 < 0.001 –

IIIA 0.001 1.525 1.187 1.959 0.001 1.509 1.171 1.945

IIIB < 0.001 1.838 1.61 2.098 < 0.001 1.826 1.597 2.087

IVA < 0.001 2.600 1.968 3.435 < 0.001 2.387 1.803 3.161

FIGO 2018 stage

IIB 1.000 – < 0.001

IIIA 0.003 1.627 1.179 2.246 0.007 1.564 1.131 2.164

(Continued)
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Table 2 (Continued).

Factor Overall Survival (OS)

Univariate Multivariate, 2014 FIGO Multivariate, 2018 FIGO

P value HR 95% CI 95% CI P value HR 95% CI 95% CI P value HR 95% CI 95% CI

Lower Upper Lower Upper Lower Upper

IIIB < 0.001 1.905 1.617 2.243 < 0.001 1.862 1.579 2.195

IIIC1 < 0.001 1.878 1.608 2.193 < 0.001 1.942 1.659 2.273

IVA < 0.001 2.897 2.179 3.852 < 0.001 2.670 2.003 3.558

Chemotherapy

None/unknown 1.000 1.000 1.000

Yes 0.003 0.721 0.582 0.895 0.019 0.767 0.615 0.957 0.022 0.774 0.621 0.964

Abbreviations: HR, hazard ratio; CI, confidence interval.

https://doi.org/10.2147/IJW
H
.S348074

D
o
v
e
P
r
e
s
s

InternationalJournalofW
om

en’s
H
ealth

2022:14
340

Song
et
al

D
o
v
e
p
r
e
s
s

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


stage IIIC. Great heterogeneity with a wide range of stages of the 2014 FIGO staging system was documented. In both
stage IIIC1 and stage IIIC2, stage IIB in the 2014 FIGO staging system constituted 41% and 54% of patients with stage
IIIC1 and stage IIIC2 disease, respectively. Stage IB1 (17%) ranked second place in stage IIIC1, whereas stage IIIB
(28%) ranked second place in stage IIIC2 based on the definition of the 2018 FIGO staging system. In the present study,
based on the 2014 FIGO staging system, patients with stage IIIA (41.0%) and IIIB (37.6%) disease constituted a major
proportion of the patient population, whereas patients with stage IIB disease constituted 25.5% of the patient population,
with significant difference between stages IIIA/IIIB and IIB diseases. Moreover, survival analysis of the 2018 FIGO
staging system further revealed that there was no statistical significance among the stage III subgroups. Furthermore,
DeLong’s test revealed no significant differences between the nearly overlapping prediction accuracy of the two systems
in evaluating 3- and 5-year OS based on tdROC curves. This lack of significant difference could be attributed to the
following three reasons: as shown in Figure 2B, patients with stage IIIA/IIIB disease have a larger proportion
accompanied by LN metastasis compared to those with stage IIB disease, which was substantiated by other large-
sample retrospective analysis.34–36 Therefore, distinguishing patients with stage IIIA/IIIB disease into single-stage IIIC1
was difficult. Moreover, for patients with stage IIB–IVA disease who underwent EBRT and BRT, whole pelvic irradiation
was the recommended treatment strategy by both FIGO and NCCN despite the status of pelvic LNs. Previous studies
have revealed that in patients with positive LNs metastasis, a concurrent boost for the LNs during EBRT can achieve
satisfactory local tumor controls with acceptable toxicities.37–39 Lastly, stage IIIA constituted the smallest proportion of
patients in both the 2014 and 2018 FIGO staging systems, which might also cause a bias in survival comparisons.
Therefore, classifying patients with indications of LN metastasis into a single-stage IIIC could result in significant
heterogeneity with variable survival outcomes and require further verification in clinic settings.16,17

Owing to the status of para-aortic LN metastasis could not be traced in the SEER program and lack of data on stage
IIIC2 disease was the major limitation in the present study. Other important variables for patients who underwent EBRT
and BRT, such as baseline characteristics (haemoglobin level; performance status; staging methods by clinical or surgical
approaches; the status of HPV infection) and treatment-related factors (RT modality, CT sequence and dosage), which
were unavailable in the SEER database. Lastly, the Cox regression model is the most frequently reported survival
prediction method used not only in the present study but also in the majority of studies mentioned in the discussion.

Figure 4 tdROC curves of the 2014 and 2018 FIGO staging systems at (A) 3-year OS and (B) 5-year OS.
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Previously, Matsuo et al evaluated advanced statistical methods using a deep-learning model, which was based on the
data analysis of 768 patients with CC, with each patient having 40 features. The results suggested better survival
prediction with the deep-learning neural network model.40 However, in the present study, each patient had only eight
features, which precluded us from using advanced analytical models; however, such advanced models can be evaluated in
future studies.

In conclusion, we assessed 2585 previously diagnosed patients with stage IIB–IVA CC based on the 2014 FIGO
staging system who underwent EBRT and BRT and compared the prediction accuracy of the 2014 FIGO and 2018 FIGO
staging systems in evaluating 3- and 5-year OS. Multivariate Cox analysis confirmed that both staging systems were
robust prognostic factors for OS. However, owing to substantial heterogeneity between different tumor stages, a wide
range of survival outcomes were observed in the present study, and the impact of pelvic LN metastasis on OS was not
observed, and factors such as tumor sizes, radiomics features and dynamic tumor shrinkages should be further evaluated
using a large sample size.
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