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Purpose: To validate the 2018 revised FIGO cervical cancer staging system for stage 111
patients with a cohort from China.

Patients and Methods: Patients with stage III cervical cancer (FIGO 2018) treated with
definitive radiotherapy at our institute were reviewed. Each patient was evaluated with both the
2014 and 2018 staging systems. Disease-free survival (DFS) was calculated with the Kaplan-
Meier method. Receiver operative characteristic (ROC) curves for the predictive accuracy of
DFS in patients with cervical cancer according to different FIGO staging systems were created.
Results: Between January 2008 and December 2014, a total of 586 patients with FIGO stage
IIC cervical cancer (2018) were treated with definitive radiotherapy at our institute. The
3-year DFS for patients according to FIGO stage (2014) were as follows: IB2 73.2%, IIA
63.7%, 1IB 66.7%, IIIA 64.7%, and IIIB 59.6% (P=0.580). The 3-year DFS according to
FIGO stage (2018) were IIIA 79.9%, IIIB 70.4%, IIIC1 66.3% and IIIC2 29.8% (P<0.001).
The AUC values for DFS were 0.552 (95% CI: 0.503-0.600, P=0.037) and 0.623 (95% CI:
0.575-0.671, P<0.001) for the 2014 and 2018 FIGO staging systems, respectively.
Conclusion: The 2018 FIGO staging system of cervical cancer showed more distinction
within stages and better predictive accuracy for DFS than the preceding staging system in
patients with stage III disease from China.
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Introduction
Cervical cancer is one of the most prevalent cancers for women in China." The
former International Federation of Gynecology and Obstetrics (FIGO) staging system
of cervical cancer which is mainly based on characteristics of primary tumors, does
not take the characteristics of positive lymph nodes into consideration.” However,
many studies have identified that pelvic or para-aortic lymph node metastasis is
associated with poor survival outcomes.*®

In 2018, The FIGO revised the 2014 FIGO staging system of cervical cancer.’
The revised staging system defined patients with regional lymph node metastasis as
stage IIIC. Patients with stage IIIC cervical cancer were further divided into two
substages, stage IIIC1 included patients with pelvic lymph node metastasis only and
stage IIIC2 consisted of patients with para-aortic lymph node metastasis.

After the new staging system was released, Matsuo K et al performed a study
that validated the 2018 FIGO staging system with data from The Surveillance,
Epidemiology, and End Result Program (SEER).® However, the data in the SEER
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program are mainly from developed countries. The char-
acteristics of patients and tumors are usually quite differ-
ent between developed and developing countries.” Due to
a lack of effective cancer screening measures, patients in
developing countries are more prone to suffer from
advanced disease than those in developed countries.
According to global epidemiology, in 2012, approximately
527,600 patients suffered cervical cancer and 265,700
patients died.’ In low- and middle- income countries,
cervical cancer is more common. China contributes
approximately 100,000 new cases each year, accounting
for nearly 20% of all new cases in the world." Thus,
validation of the new staging system with data from devel-
oping countries such as China is urgently needed and of
great significance.

To the best of our knowledge, this study is the first to
validate the 2018 FIGO staging system of cervical cancer
for stage III patients with a cohort from a developing
country.

Materials and Methods

Patients Selected

The Institutional Review Board (IRB) of Peking Union
Medical College Hospital (PUMCH) reviewed and
approved this protocol. We reviewed the clinical data of
all patients with cervical cancer treated with definitive
radiotherapy or chemoradiotherapy at our institute from
January 2008 to December 2014. The inclusion criteria
were as follows: histologically confirmed cervical cancer;
FIGO stage III (FIGO 2018, Table 1); and no evidence of
distant metastasis before treatment. As described in our
previous articles,'® lymph node metastasis was diagnosed
with imaging. Lymph nodes with a short-axis diameter
longer than 1 cm on CT or MRI, or positive on PET/CT
were considered as lymph nodes metastasis.

Evaluation of the FIGO Stage

For the 2014 FIGO staging system, the patient’s stage was
mainly based on gynecologic examination by two experi-
enced gynecological oncologists.”

For the 2018 FIGO staging system, except for the gyne-
cologic examinations, the information from imaging exam-
inations was also taken into consideration. If positive
regional lymph nodes, including pelvic and para-aortic
lymph nodes were identified from the imaging examinations,
the patient would be grouped into stage IIICr. Table 17 shows
the detailed information of the 2018 FIGO staging system.

Radiotherapy
Definitive chemoradiotherapy or radiotherapy was performed
for enrolled patients in our study. As described in our pre-

vious study,>"!

the clinical target volume (CTV) included the
primary tumor, cervix, uterus, parametrium, part of the vagina
(depending on the extent of the primary tumor) and pelvic
lymph node region (including common iliac, internal iliac,
external iliac, obturator and presacral lymph nodes). In
patients with stage IIIC2 and positive common iliac lymph
nodes, the para-aortic lymphatic drainage area also contrib-
uted to the CTV. The planning clinical target volume (PCTV)
was defined as the CTV plus a 7-10 mm margin. At least
95% of the PCTV received a dose of 50.4 Gy in 28 fractions.
Positive lymph nodes were defined as the gross tumor volume
(GTVnd), and margins of 5 mm were added to GTVnd to
form the planning gross tumor volume (PGTVnd). A dose of
60.2 Gy in 28 fractions was prescribed to at least 95% of the
PGTVnd with simultaneous integrated boost (SIB).

All patients received intracavity brachytherapy with
9211 radioactive source. A dose of 30 Gy in 5 fractions
was delivered to point A in patients receiving 2D bra-
chytherapy. For patients who underwent 3D brachyther-
apy, at least 90% of the high-risk CTV (HRCTV) received
a dose of 30 Gy in 5 fractions.

Chemotherapy

Cisplatin (3040 mg/m®) was used as the first line concur-
rent chemotherapy regimen. No patients received neoadju-
vant or adjuvant chemotherapy in our study.

Methodology and Statistical

Analyses
Disease free survival (DFS) was chosen as the end point of
our study. DFS was defined as the time from the date of
the start of treatment to the date of disease progression
(local recurrence or distant metastasis) or last follow-up.
The Kaplan-Meier method was used to calculate DFS.
Each case in our study group was evaluated with both
the 2014 and 2018 FIGO staging systems. The Log rank
test was used to examine the significant difference in
survival curves between the different stages. Receiver
operative characteristic (ROC) curves for DFS in patients
with cervical cancer according to different FIGO staging
systems were created. The values of area under the curve
(AUC) were calculated and compared between the two
different FIGO staging systems.
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Table |1 FIGO Staging of Cervical Cancer (2018)
Stage Description
| The carcinoma is strictly confined to the cervix (extension to the uterine corpus should be disregarded)
1A Invasive carcinoma that can be diagnosed only by microscopy, with maximum depth of invasion <5mm?
A1 Measured stromal invasion <3mm in depth
1A2 Measured stromal invasion 23mm and <5mm in depth
1B Invasive carcinoma with measured deepest invasion 25 mm (greater than Stage IA), lesion limited to the cervix uteri®
IBI Invasive carcinoma = 5mm depth of stromal invasion, and < 2cm in greatest dimension
1B2 Invasive carcinoma 2 2cm and < 4cm in greatest dimension
B3 Invasive carcinoma 2 4cm in greatest dimension
Il The carcinoma invades beyond the uterus, but has not extended onto the lower third of the vagina or to the pelvic wall
A Involvement limited to the upper two-thirds of the vagina without parametrial involvement
AL Invasive carcinoma < 4cm in greatest dimension
1IA2 Invasive carcinoma 2 4cm in greatest dimension
1B With parametrial involvement but not to the pelvic wall
1 The carcinoma involves the lower third of the vagina and/or extends to the pelvic wall and/or causes hydronephrosis or
nonfunctioning kidney and/or involves pelvic and/or para-aortic lymph nodes®
A The carcinoma involves the lower third of the vagina, with no extension to the pelvic wall
B Extension to the pelvic wall and/or hydronephrosis or nonfunctioning kidney (unless known to be due to another cause)
nc Involvement of pelvic and/or para-aortic lymph nodes, irrespective of tumor size and extent (with r and p notations)®
nci Pelvic lymph node metastasis only
IIC2 | Para-aortic lymph node metastasis
I\ The carcinoma has extended beyond the true pelvis or has involved (biopsy proven) the mucosa of the bladder or rectum. (A bullous
edema, as such, does not permit a case to be allotted to Stage IV)
IVA Spread to adjacent pelvic organs
IVB Spread to distant organs

Notes: Reproduced from Bhatla N, Aoki D, Sharma DN, Sankaranarayanan R. Cancer of the cervix uteri. Int | Gynaecol Obstet. 2018;143(Suppl 2):22-36. Creative Commons
license and disclaimer available from: http://creativecommons.org/licenses/by/4.0/legalcode.” When in doubt, the lower staging should be assigned. *Imaging and pathology

can be used, where available, to supplement clinical findings with respect to tumor size and extent, in all stages. ®The involvement of vascular/lymphatic spaces dose not
change the staging. The lateral extent of the lesion is no longer considered. “Adding notations of r (imaging) and p (pathology) to indicate the findings that are used to
allocate the case to stage IlIC. Example: If imaging indicates pelvic lymph node metastasis, the stage allocation would be Stage llICIr, and if confirmed by pathologic findings, it
would be Stage lICIp. The type of imaging modality of pathology technique used should always be documented.

All statistical analyses were performed with SPSS
23.0. A two-sided P value of <0.05 was defined as statis-
tically significant.

Results

Patients and Tumor Characteristics

Between January 2008 and December 2014, a total of 1433
patients with histologically confirmed cervical cancer were
treated with radiotherapy at our institute. After restaging with
the 2018 FIGO staging system, five hundred and eighty-six
patients were grouped as FIGO stage III. The number of
patients by stage in the 2018 FIGO staging system were as
follows: IIIA, 31 (5.3%); 1lIB, 142 (24.2%); IIIC1, 325
(55.5%); and IIC2, 88 (15.0%). Squamous cell carcinoma
was the major histological pattern (519/586, 88.6%). Most of
the patients received concurrent chemoradiotherapy (483/586,
82.4%). Detailed information on the patients and tumor

characteristics is shown in Table 2. The 586 eligible patients
were also evaluated with the 2014 FIGO staging system.
Thirty-three (5.5%), 25 (4.3%), 254 (43.3%), 46 (7.8%) and
229 (39.1%) patients were considered as FIGO stage (2014)
IB2, 1IA, IIB, IITA and IIIB, respectively (Table 3).

Comeparation of the Two FIGO Staging

Systems

The median follow-up duration of all patients was 28.5
months (range: 1.9-124.9 months). The 3-year DFS for
patients according to FIGO stage (2014) were as fol-
lows: IB2 73.2%, 1A 63.7%, 1IB 66.7%, I1IA 64.7%,
and IIIB 59.6% (P=0.580, Figure 1). The 3-year DFS
according to FIGO stage (2018) were IIIA 79.9%, I1IB
70.4%, 1IIC1 66.3% and IIIC2 29.8% (P<0.001,
Figure 2). We also depicted ROC curves of predictive
accuracy for DFS in the two different FIGO staging
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Table 2 Characteristics of Patients with FIGO Stage Ill (2018)

Characteristics No. (100%)
Total 586
Age (years old)
Median: 50
<30 9 (1.5%)
30-39 43 (7.3%)
4049 223 (38.1%)
50-59 210 (35.8%)
60-69 80 (13.7%)
270 21 (3.6%)
FIGO stage
A 31 (5.3%)
B 142 (24.2%)
lnci 325 (55.5%)
nc2 88 (15.0%)
Histology
Scc 519 (88.6%)
non-Scc 54 (9.2%)
unclear 13 (2.2%)
Tumor size
<4cm 135 (23.1%)
24cm 432 (73.7%)
unclear 19 (3.2%)
CCT
yes 483 (82.4%)
No 103 (17.6%)

Abbreviations: FIGO, International Federation of Gynecology and Obstetrics;
Scc, squamous cell carcinoma; CCT, concurrent chemotherapy.

Table 3 The Number of Patients Regarding Different FIGO

Stage
Stage FIGO2014 System FIGO2018 System
Total 586 586
IB2 32 (5.5%) n/a
A 25 (4.3%) n/a
1B 254 (43.3%) n/a
A 46 (7.8%) 31 (5.3%)
1B 229 (39.1%) 142 (24.2%)
nci n/a 325 (55.5%)
nc2 n/a 88 (15.0%)

Abbreviation: FIGO, International Federation of Gynecology and Obstetrics.

systems (Figures 3 and 4). The AUC values for DFS
were 0.552 (95% CI: 0.503-0.600, P=0.037) and 0.623
(95% CI: 0.575-0.671, P<0.001) for the 2014 and
2018 FIGO staging systems, respectively.
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Figure | Disease free survival (DFS) for 586 patients with cervical cancer regarding
FIGO stage (2014).
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Figure 2 Disease free survival (DFS) for 586 patients with cervical cancer regarding
FIGO stage (2018).

Discussion

The purpose of this study was to validate the 2018 revised
FIGO staging system of cervical cancer for stage III patients
with a cohort from China. The DFS for patients according to
both the 2014 and 2018 FIGO staging systems were calculated
and compared between the different stages with the Log rank
test. Significant differences were found between stages in the
2018 FIGO staging system (P<0.001, Figure 2). However, the
2014 FIGO staging system did not show distinctive survival
differences between groups (P=0.580, Figure 1). To further
compare the predictive accuracy of DFS in the two staging
systems, ROC curves were created (Figures 3 and 4). The
AUC values for the 2014 and 2018 FIGO staging systems
were 0.552 (95% CI: 0.503-0.600, P=0.037) and 0.623 (95%
CI: 0.575-0.671, P<0.001), respectively. Compared with the
preceding staging system, the 2018 FIGO staging system
showed more distinction within groups and better predictive
accuracy for DFS.

1408 submit your manuscript

Dove

Cancer Management and Research 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Liu et al

10
0.8
2 067
2
=
c
@
P 04
AUC=0.552
0.2 95%CI: 0.503-0.600
P=0.037
00 T T T T
0.0 0.2 0.4 0.6 08 10
1 - Specificity

Figure 3 Receiver operative characteristic (ROC) curve of the predictive accuracy for
DFS of patients by FIGO stage (2014) AUC = 0.552 (95% Cl: 0.503-0.600, P=0.037).
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Figure 4 Receiver operative characteristic (ROC) curve of the predictive accuracy for
DFS of patients by FIGO stage (2018) AUC = 0.623 (95% Cl: 0.575-0.671, P<0.001).

Except for the ability of distinction, an effective cancer
staging system should also be monotonic.'? This means that
the survival curves of different stages should not cross each
other. In the 2014 FIGO staging system, the survival curves
were not well separated, and crossed over each other several
times (Figure 1). With the new revised staging system, few

crossings were seen among the survival curves.

Another characteristic of an effective staging system is
homogenous within groups, which means that patients
within the same stage should have little variation in
prognosis.'?> Previous studies have identified significant
relationships among the characteristics of primary tumor,
positive lymph nodes and survival outcomes.*'*'* In the
study of JCOG0806-A,"? patients with a tumor size <2 cm
had more favorable 5-year OS than those with tumor size
> 2 cm (95.8% vs 91.9%, P<0.05). Our previous study also
identified tumor size as a significant factor for OS, DFS
and LC.* In addition to tumor size, the characteristics of
positive lymph nodes are also an important factor for
survival. A study from China showed significant relation-
ships between number of positive LN, LN-volume, LN-
diameter and survival outcomes.'* However, stage IIIC in
the 2018 FIGO staging system does not take the character-
istics of primary tumor and positive lymph nodes into
consideration. Patients with stage IIIC might have great
heterogeneity, which might be a limitation of the 2018
FIGO staging system.

Matsuo K and colleagues have already validated this
new staging system with data from the SEER database.®
However, this validation could not represent the real world
of cervical cancer since the SEER database usually records
data from developed countries, and cervical cancer mainly
occurs in developing countries. China is the largest devel-
oping country, contributing approximately 20% of all new
cervical cancer cases in the world each year."* Without
Chinese patients, validation is unconvincing. From this
perspective, our study is valuable and can further reinforce
previous evidence.

Our study successfully validated the 2018 revised FIGO
staging system of cervical cancer for stage III patients with
a cohort from China. However, there are still several limita-
tions. First, this was a retrospective study, and all study cases
were from a single institution. Moreover, due to a lack of
clinical records of patients with cervical cancer who under-
went surgery, patients with stage IIIC who received surgery
were not included in our study. The number of patients with
stage IIIC may be lower than the actual situation.

Conclusion

The 2018 FIGO staging system of cervical cancer showed
more distinction within groups and better predictive accu-
racy for DFS than the preceding staging system in patients
with stage III cervical cancer from China.
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