J Gynecol Oncol. 2017 Nov;28(6):e81
https://doi.org/10.3802/jg0.2017.28.€81
pISSN 2005-0380-eISSN 2005-0399

JOURNAL OF
GYNECOLOGIC
ONCOLOGY

Original Article

‘ '.) Check for updates ‘

May 24, 2017
Jul 30,2017
Aug 6, 2017

Juan Zhou

Department of Obstetrics and Gynecology,
The First Affiliated Hospital of Xiamen
University, 55 Zhenhai Rd, Siming Qu, Xiamen
361003, China.

E-mail: juanzhou12345@163.com

*San-Gang Wu and Jia-Yuan Sun contributed
equally to this work.

Copyright © 2017. Asian Society of
Gynecologic Oncology, Korean Society of
Gynecologic Oncology

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

San-Gang Wu
https://orcid.org/0000-0001-6125-2680
Jia-Yuan Sun
https://orcid.org/0000-0002-5404-0652
Zhen-Yu He
https://orcid.org/0000-0003-1402-8963
Qiong-Hua Chen
https://orcid.org/0000-0002-8236-7804
Juan Zhou
https://orcid.org/0000-0002-6703-6687

https://ejgo.org

San-Gang Wu
Juan Zhou 3

,*" Jia-Yuan Sun (,%>* Zhen-Yu He ©,2 Qiong-Hua Chen (©,3

'Department of Radiation Oncology, Xiamen Cancer Hospital, The First Affiliated Hospital of Xiamen
University, Xiamen, China

2Department of Radiation Oncology, Sun Yat-Sen University Cancer Center, State Key Laboratory of
Oncology in South China, Collaborative Innovation Center of Cancer Medicine, Guangzhou, China
*Department of Obstetrics and Gynecology, The First Affiliated Hospital of Xiamen University, Xiamen, China

ABSTRACT

Objective: To investigate the clinicopathological features and outcomes between node-
negative, early-stage cervical squamous cell carcinoma (SCC) and adenocarcinoma (AC) after
hysterectomy.

Methods: Patients diagnosed with International Federation of Gynecology and Obstetrics
(FIGO) stages I-IIA cervical SCC and AC between 1988 and 2013 were retrospectively
reviewed using the Surveillance, Epidemiology, and End Results database. We used
propensity score-matching to balance patient baseline characteristics. Univariate and
multivariate Cox regression analyses were used for prognostic analyses of cause-specific
survival (CSS) and overall survival (OS).

Results: A total of 9,858 patients were identified, comprising 6,117 patients (62.1%) and
3,741 (37.9%) patients with cervical SCC and AC, respectively. Compared with cervical SCC,
cervical AC cases were more likely to be younger, diagnosed after 2000, white, and have
well-differentiated and FIGO stage IB1 disease. For SCC and AC, the 10-year CSS rates were
93.4% and 94.7%, respectively (p=0.011), and the 10-year OS rates were 89.6% and 92.2%,
respectively (p<0.001). Multivariate analysis revealed that age, ethnicity, tumor grade, and
FIGO stage were independent prognostic factors of CSS and OS, but that histologic subtype
was not associated with CSS and OS. In the propensity score-matched patient population,
univariate and multivariate analyses also showed that histologic subtype was not associated
with survival outcomes.

Conclusion: Cervical AC has equivalent survival to cervical SCC in node-negative, early-stage
disease after hysterectomy and lymphadenectomy.
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INTRODUCTION

Cervical cancer is one of the common malignancies in women worldwide with more than
500,000 new cases diagnosed annually and approximate 250,000 related deaths each year
[1]. The advent of well-developed cervical screening programs has reduced the incidence of
cervical squamous cell carcinoma (SCC) substantially [2]. However, the incidence of cervical
adenocarcinoma (AC) has increased in recent decades with the increase in oral contraceptive
use, obesity, nulliparity and human papillomavirus infections. Cervical SCC accounts

for approximately 75% of all cases of cervical cancer, whereas cervical AC accounting for
approximately 20% to 25% [3-6].

The epidemiology, clinicopathological and molecular characteristics, treatment response,
and prognosis of cervical AC and SCC are different [7-10]. In early-stage cervical cancer,
randomized trials have demonstrated similar survival outcomes between surgery and
definitive radiotherapy groups in SCC subtype, and surgery improved survival significantly
compared to definitive radiotherapy in cervical AC [11,12]. However, the treatment strategies
are similar between cervical AC and SCC in the current National Comprehensive Cancer
Network (NCCN) and Gynecologic Cancer Inter Group (GCIG) guidelines [13,14].

Several retrospective studies have found that cervical AC patients treated with definitive

or postoperative radiotherapy had a worse survival than cervical SCC patients [15-19]. Our
previous population-based study also found that surgical treatment was associated with
better outcome in early-stage cervical AC compared with definitive radiotherapy [20].
Therefore, cervical AC may be resistant to radiotherapy [21], and surgical treatment may be
the optimal treatment for early-stage cervical AC. However, many of the single-institution
studies included small numbers of patients. In addition, studies focused on assessing
patients with early-stage disease are limited. The purpose of our population-based study was
to investigate the effect of histologic subtype on survival in node-negative, early-stage cervical
cancer after hysterectomy.

MATERIALS AND METHODS

1. Patients

Patients with a primary diagnosis of cervical AC and SCC between 1988 and 2013 were
included using the Surveillance, Epidemiology, and End Results (SEER) database [22]. We
selected patients according to the following criteria: patients with International Federation
of Gynecology and Obstetrics (FIGO) stages I-1IA cervical cancer; patients with cervical SCC
and AC who received hysterectomy including lymphadenectomy; patients with pathologically
node-negative disease; those who had not received preoperative or postoperative
radiotherapy. The ethics committees of the First Affiliated Hospital of Xiamen University
approved this study (approval number of institutional review board, 2015J01550).

2. Variables

The following demographic and clinicopathological variables were included: age, year of
diagnosis, race/ethnicity, tumor grade, histologic subtype, FIGO stage, and survival. The
primary endpoint of this study was cause-specific survival (CSS) and overall survival (OS).
CSS was calculated for patients who were died of cancer related disease. OS was estimated
from the date of treatment initiation to either the date of death or last follow-up.
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3. Statistical analysis

All statistical analyses were performed using the SPSS statistical software package (version

21.0; IBM Corporation, Armonk, NY, USA). Comparisons between histologic subtypes in the
demographic and clinicopathological variables were analyzed. Survival analysis was performed
for all patients and for a subset of propensity score-matched patients. Propensity score matching
(PSM) was performed using SPSS to create balanced cohorts of patients with cervical SCC and
AC. The variables of age, year of diagnosis, race/ethnicity, tumor grade, FIGO stage, and number
of removed lymph nodes (RLNs) were selected as pre-test covariates in PSM with an algorithm of
1:1 matching. The survival curves were calculated and compared using the Kaplan-Meier method
and the log-rank test, respectively. Univariate and multivariate Cox regression analyses were used
to explore the risk factors for CSS and OS. p<0.05 was considered significant for all analyses.

RESULTS

A total 0f 9,858 patients were identified: 6,117 patients (62.1%) and 3,741 patients (37.9%)
with cervical SCC and AC, respectively. Table 1 lists the patient characteristics. Compared
with cervical SCC, cervical AC cases were more likely to be younger (41-65 years), diagnosed
after 2000, white, and have well-differentiated and FIGO stage IB1 disease. A total of 3,998
patients were fully matched in PSM: 1,999 (50.0%) and 1,999 (50.0%) patients with cervical
SCC and AC, respectively. The groups were comparable in terms of age, year of diagnosis,
race/ethnicity, tumor grade, FIGO stage, and number of RLNs (Supplementary Table 1).

Variables No. scc AC p
Age (yr) <0.001
<41 4,367 9,792 (44.5) 1,645 (44.0)
41-65 4,888 2,964 (48.5) 1,924 (51.4)
>65 603 431 (7.0) 172 (4.6)
Year of diagnosis <0.001
1988-1999 2,680 1,916 (31.3) 764 (20.4)
2000-2013 7178 4,201 (68.7) 2,977 (79.6)
Race <0.001
White 7,951 4,774 (78.0) 3,177 (84.9)
Black 794 651 (10.6) 143 (3.8)
Other 1,030 643 (10.5) 387 (10.3)
Unknown 83 49 (0.8) 34 (0.9)
Grade <0.001
Well-differentiated 1,678 391 (6.4) 1,287 (34.4)
Moderately differentiated 3,548 2,292 (37.5) 1,256 (33.6)
Poorly/undifferentiated 2,376 1,928 (31.5) 448 (12.0)
Unknown 2,256 1,506 (24.6) 750 (20.0)
FIGO stage <0.001
I 647 362 (5.9) 285 (7.6)
IA 68 24 (0.4) 44 (1.9)
IAT 1,479 877 (14.3) 602 (16.1)
IA2 1,421 948 (15.5) 473 (12.6)
1B 3,170 2,146 (35.1) 1,024 (27.4)
IB1 2,682 1,481 (24.2) 1,201 (32.1)
1B2 217 137 (2.2) 80 (2.1)
1A 174 142 (2.3) 32 (0.9)
No. of RLNs <0.001
<10 1,614 1,037 (17.0) 577 (15.4)
>10 8,244 5,080 (83.0) 3,164 (84.6)

AC, adenocarcinoma; FIGO, International Federation of Gynecology and Obstetrics; RLNs, removed lymph nodes; SCC, squamous cell carcinoma.
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Fig. 1. Impact of histologic subtype on CSS (A) and OS (B) after PSM.
AC, adenocarcinoma; CSS, cause-specific survival; OS, overall survival; PSM, propensity score matching; SCC, squamous cell carcinoma.
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The median follow-up of the entire cohort was 97 months (range, 0-311 months). Survival
analysis of the entire cohort determined that the 10-year CSS and OS rates were 93.9%

and 90.5%, respectively. For SCC and AC, the 10-year CSS rates were 93.4% and 94.7%,
respectively (log-rank test, p=0.011), and the 10-year OS rates were 89.6% and 92.2%,
respectively (log-rank test, p<0.001). However, in the propensity score-matched cohort, there
was no significant difference between AC and SCC in terms of CSS (log-rank test, p=0.336)
(Fig. 1A) and OS (log-rank test, p=0.743) (Fig. 1B).

The univariate and multivariate prognostic analyses of patients with known demographic and
clinicopathological variables were examined (n=7,534). Table 2 lists the univariate analysis
results of the entire cohort. Age, ethnicity, tumor grade, FIGO stage, and histologic subtype
were prognostic factors of CSS and OS; the number of RLNs was also a prognostic variable

of OS. In the multivariate analysis, age, ethnicity, tumor grade, and FIGO stage remained
independent prognostic factors of CSS and OS (Table 3), but histologic subtype was not
associated with CSS (hazard ratio [HR]=1.146; 95% confidence interval [CI]=0.924-1.420;
p=0.214) and OS (HR=0.989; 95% CI=0.833-1.175; p=0.904). In the propensity score-
matched population, univariate and multivariate analyses showed that histologic subtype was
not associated with CSS and OS (Supplementary Tables 2 and 3).

DISCUSSION

In this study, we used the SEER database to analyze the prognostic role of histologic
subtype including SCC and AC in patients with node-negative, early-stage cervical cancer
after hysterectomy. We found that the AC subtype was not associated with worse survival
compared with the SCC subtype. The propensity score-matched analysis also showed that
survival was similar between the 2 groups.
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Table 2. Univariate analysis of prognostic factors

Variables CSS 0Ss
HR (95% CI) p HR (95% CI) p

Age (yr)

<41 1.000 = 1.000 =

41-65 1.425 (1.166-1.742) 0.001 1.972 (1.663-2.338) <0.001

>65 3.506 (2.616-4.699) <0.001 7.710 (6.246-9.516) <0.001
Year of diagnosis

1988-1999 1.000 - 1.000 -

2000-2013 0.825 (0.675-1.009) 0.061 0.872 (0.742-1.025) 0.096
Race

White 1.000 = 1.000 =

Black 1.587 (1.194-2.109) 0.001 1.451 (1.154-1.823) 0.001

Other 1.203 (0.905-1.599) 0.202 1.045 (0.829-1.319) 0.709
Tumor grade

Well-differentiated 1.000 - 1.000 -

Moderately differentiated 2.560 (1.795-3.651) <0.001 2.034 (1.583-2.613) <0.001

Poorly/undifferentiated 4163 (2.929-5.918) <0.001 2.990 (2.329-3.838) <0.001
FIGO stage

| 1.000 = 1.000 =

1A = 0.923 2.592 (0.633-10.618) 0.186

IAT 0.346 (0.202-0.592) <0.001 0.511 (0.353-0.741) <0.001

1A2 0.381 (0.235-0.618) <0.001 0.464 (0.327-0.657) <0.001

1B 0.961 (0.699-1.321) 0.804 0.876 (0.687-1.116) 0.283

IB1 0.794 (0.548-1.151) 0.224 0.838 (0.625-1.123) 0.236

1B2 2.790 (1.677-4.641) <0.001 2.276 (1.452-3.569) <0.001

1A 2.329 (1.418-3.825) 0.001 2.446 (1.681-3.558) <0.001
No. of RLNs

<10 1.000 - 1.000 -

>10 0.896 (0.697-1.150) 0.388 0.770 (0.639-0.929) 0.006
Histologic subtype

SCC 1.000 = 1.000 =

AC 0.731 (0.600-0.891) 0.002 0.698 (0.597-0.817) <0.001

AC, adenocarcinoma; Cl, confidence interval; CSS, cause-specific survival; FIGO, International Federation of Gynecology and Obstetrics; HR, hazard ratio; OS,
overall survival; RLNs, removed lymph nodes; SCC, squamous cell carcinoma.
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The relative and absolute incidence of cervical AC has been increasing in recent decades [3-
6]. There is a potential difference in the clinicopathological characteristics of patients with
cervical AC and SCC. Winer et al. [4] found that cervical AC tends to be well-differentiated,
while cervical SCC features larger tumors and deeper invasion. In our study, cervical AC cases
were more likely to be younger, diagnosed after 2000, white, and have well-differentiated
disease, which is similar to our previous findings [19]. Due to the limitations of the SEER
database, we could not obtain the lymphovascular invasion (LVI) status of the patients.
However, previous studies have found no difference in LVI status between patients with early-
stage cervical SCC and AC [4,23].

The treatment strategies in cervical AC are similar to cervical SCC in the current NCCN

and GCIG guidelines [13,14]. However, the local treatment strategies may lead to survival
differences between cervical AC and SCC. A previous SEER study found that survival in cervical
AC was worse compared with SCC in both early and advanced disease [24]. However, the study
did not perform subgroup analysis of the effect of local treatment on survival. Several studies
including ours have found that in patients who received definitive radiotherapy or adjuvant
radiotherapy (high-risk factors), AC subtype was associated with worse survival compared with
SCC subtype, whereas histologic subtype did not affect the survival outcome of patients with
low-risk group after radical hysterectomy [19,25-29]. Therefore, cervical AC may be resistant to
radiotherapy, and surgical treatment may be the optimal treatment for early-stage cervical AC.
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Table 3. Multivariate analysis of prognostic factors

Variables CSS 0S
HR (95% CI) P HR (95% CI) p

Age (yr)

<41 1.000 = 1.000 =

41-65 1.412 (1.154-1.728) 0.001 1.986 (1.673-2.357) <0.001

>65 2.886 (2.139-3.895) <0.001 6.803 (5.482-8.441) <0.001
Race

White 1.000 - 1.000 -

Black 1.401 (1.052-1.865) 0.021 1.310 (1.424-2.357) 0.022

Other 1.074 (0.807-1.429) 0.626 0.861 (0.681-1.087) 0.208
Tumor grade

Well-differentiated 1.000 - 1.000 -

Moderately differentiated 2.286 (1.601-3.265) <0.001 1.832 (1.424-2.357) <0.001

Poorly/undifferentiated 3.345 (2.344-4.773) <0.001 9.445 (1.897-3.152) <0.001
FIGO stage

| 1.000 - 1.000 -

1A - 0.924 2.517 (0.614-10.310) 0.200

1A1 0.403 (0.325-0.690) 0.001 0.595 (0.410-0.863) 0.006

1A2 0.407 (0.251-0.660) <0.001 0.498 (0.351-0.706) <0.001

1B 0.922 (0.670-1.268) 0.616 0.854 (0.671-1.089) 0.204

IB1 0.752 (0.519-1.091) 0.133 0.764 (0.570-1.023) 0.071

1B2 2.335 (1.402-3.890) 0.001 1.871 (1.192-2.936) 0.006

1A 1.673 (1.011-2.766) 0.045 1.486 (1.015-2.175) 0.042
No. of RLNs

<10 = = 1.000 =

>10 = = 0.855 (0.707-1.033) 0.104
Histologic subtype

SCC 1.000 - 1.000 -

AC 1.146 (0.924-1.420) 0.214 0.989 (0.833-1.175) 0.904

AC, adenocarcinoma; Cl, confidence interval; CSS, cause-specific survival; FIGO, International Federation of Gynecology and Obstetrics; HR, hazard ratio; OS,
overall survival; RLNs, removed lymph nodes; SCC, squamous cell carcinoma.
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At present, only one randomized trial has shown that surgery has significantly better outcomes
than primary radiotherapy in cervical AC, and long-term follow-up studies have yielded similar
results [11,12]. In our previous retrospective study, we also found that primary surgery produced
significantly better outcomes than primary radiotherapy in early-stage cervical AC [20].
Therefore, survival may be similar in early-stage cervical SCC and AC after radical surgery. Several
studies confirm our hypothesis, showing that there are no significant differences in survival
between early-stage cervical SCC and AC after radical hysterectomy with lymphadenectomy
[4,23,27,30-32]. Our findings support the hypothesis that patients with cervical AC have distinct
clinical outcomes from patients with cervical SCC following the different treatment strategies.

In this population-based study, we included patients with FIGO stages I-IIA cervical cancer who
had undergone hysterectomy with lymphadenectomy, and we ruled out patients with node-
positive disease and patients who had undergone preoperative or postoperative radiotherapy.
Univariate analysis found that survival in cervical AC was better than that in cervical SCC, which
may be attributed to the fact that the patients with cervical AC were younger, had later year of
diagnosis, were white, and had well-differentiated disease. However, multivariate and PSM
analyses did not reveal an adverse effect of histologic subtype on survival. These results suggest
the influence of other high-risk clinicopathological factors rather than histologic subtype in
early-stage cervical cancer after hysterectomy with lymphadenectomy.

Several limitations in our study should be acknowledged. First, there may have been potential
confounding biases in this retrospective study. Second, although there was no significant

https://doi.org/10.3802/jg0.2017.28.e81 6/9
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difference in outcome between the 2 histologic subtypes, we were able to obtain the patterns
of local and distant recurrence. Third, the SEER database does not contain information on
pathological factors such as LVI, margin status, parametrial invasion, and cervical stromal
invasion depth. Finally, the SEER database also lacks the details of adjuvant chemotherapy
after hysterectomy, which may be a bias in our study.

In conclusion, our results suggest that cervical AC has equivalent survival to cervical

SCC in patients with node-negative, early-stage cervical cancer after hysterectomy and
lymphadenectomy. Our results may be useful for improving tailored treatment strategies and
individualized follow-up planning for each cervical cancer histologic subtype.

SUPPLEMENTARY MATERIALS

Supplementary Table 1
Patient characteristics after PSM

Click here to view

Supplementary Table 2
Univariate analysis of prognostic factors after PSM

Click here to view

Supplementary Table 3
Multivariate analysis of prognostic factors after PSM

Click here to view
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