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Abstract

Purpose: To explore clinicopathological characteristics and their prognostic value among young patients with cervical cancer
(who are aged <25 years old).

Methods: The Surveillance, Epidemiology, and End Results Program (SEER) database was used to extract data on cervical cancer
patients. They were then stratified by age as young women (<25 years old) and old women (26-35 years old) and analyzed for
clinicopathology characteristics and treatment modalities. Prognosis was analyzed using Kaplan—Meier survival curve, as well as
hazard ratios using Cox regression modeling. The nomogram was developed based on Cox hazards regression model.

Results: Compared to 2635 years old women, patients aged <25 years tended to be white ethnicity, unmarried, had earlier stage
of disease. There was also a better prognosis among younger cohort. Grade, FIGO stage, histologic subtypes, and surgical
modalities influenced the survival outcomes of young patients. Among young cohorts, surgery prolonged the survival time of IA-IlA
stage patients while surgical and non-surgical management presented no statistically prognostic difference among patients at |I1B-IVB
stage. Besides, the nomogram which constructed according to Cox hazards regression model which contained independent
prognosis factors including FIGO stage, surgery type, and histologic type of tumor can robustly predict survival of young patients.

Conclusion: Cervical cancer patients <25 years old were uncommon and lived longer than the older patients. Among these
young patients at |A-I|A stage, surgical treatment could be more effective at preventing death than non-surgery. The nomogram
could perfectly predict the prognosis of young adults and adolescents with cervical cancer.

Keywords
cervical cancer, young patients, prognosis, nomogram, Surveillance, Epidemiology, and End Results

Introduction 'Center for Uterine Cancer Diagnosis & Therapy Research of Zhejiang
Province, Department of Obstetrics and Gynecology, The Second
Cervical cancer is the fourth most common and lethal cancer Affiliated Hospital of Wenzhou Medical University, People’s Republic of
among women. It is estimated that there were approximately ~ China, Wenzhou, China
. 2Department of Gynecology, Shanghai First Maternity and Infant Hospital

570,000 new cases and 311,000 cancer-related deaths in 2018 e P ) ) . i

. . . . 1 Tongji University School of Medicine, People’s Republic of China, Shanghai,
worldwide, most of which occurred in the developing country.” 2
In addition, in the United States, cervical cancer was the second
leading cause of cancer related death among women aged 20—  Corresponding Authors:
39 years, with 10 deaths per week 2 Furthermore, an increasing Xuegqiong Zhu, Department of Obstetrics and Gynecology, The Second

. . . Affiliated Hospital of Wenzhou Medical University, People’s Republic of

number of young women have been diagnosed with cervical

. . . : . 035 China, No. 109 Xueyuan Xi Road, Wenzhou, Zhejiang 325027, China.
cancer according to epidemiologic studies. Email: ziwzzxq@] 63.com

As has peen proppsed from previous studies, the morblley Haiyan Zhu, Department of Gynecology, Shanghai First Maternity and Infant
and mortality of cervical cancer have been mar! k%% decreased in  Hospital, No. 2699 Gaoke West Road, Pudong, Shanghai, 200126, China. E-
the United States over the past few decades”™ due to the  mail: zhuhaiyandoc@sina.com

@ @ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use,

reproduction and distribution of the work without further permission provided the original work is attributed as specified on the SAGE
and Open Access pages (https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/10732748211051558
https://journals.sagepub.com/home/ccx
https://orcid.org/0000-0002-8389-928X
https://creativecommons.org/licenses/by-nc/4.0/
https://us.sagepub.com/en-us/nam/open-access-at-sage
mailto:zjwzzxq@163.com
mailto:zhuhaiyandoc@sina.com

Cancer Control

availability of the HPV vaccination and adoption of cervical
screening. Although, for young women especially adolescents,
starting screening earlier than 21 years old was believed to
obtain more harm than benefits.” In addition, the treatment
options for young adults and adolescents with cervical cancer is
complicated because preservation of fertility is of great im-
portance and should be considered to young patients('*"'?).
Hence, it is of importance to explore the clinicopathological
characteristics and find a meaningful method to predict the
prognosis of young women with cervical cancer.

Accordingly, in the present study, the clinical character-
istics, treatment modalities, and prognosis of cervical cancer
patients <25 years old were analyzed and their difference with
patients at 2635 years old were evaluated.

Patients and Methods

Patients

The information of the patients was obtained from the latest
version of Surveillance, Epidemiology, and End Results (SEER)
cancer registry database, which covers nearly 28% of the US
population. The incidence rate of cervical cancer (ICD-O-3
C53.0-C53.1, C53.8-C53.9) from 2004 to 2016 was acquired
from the rate session of SEER*Stat 8.3.6. Furthermore, case
listing session was used to identify all cervical cancer patients
who were diagnosed from 2004 to 2016, and patients diagnosed
>35 years old were excluded.

Variables

Patients’ characteristics were analyzed under following pa-
rameters: age, year of diagnosis, race (white, black, and other),
FIGO stage (I, II, I, and IV), grade (well differentiated,
moderately differentiated, poorly differentiated, and undiffer-
entiated), tumor histology (squamous, adenocarcinomas, and
others including uncommon subtypes such as complex epithelial
neoplasms, small cell carcinoma and adenosquamous cell car-
cinoma), tumor size (<4 cm and >4 cm), nodal status (node
positive, node negative), numbers of positive lymph nodes (1, 2,
3, and >4) and survival. Besides, the FIGO stage was classified
according to the FIGO cancer report 2018'° based on the TNM
stage provided by SEER database. In addition, treatment mo-
dalities such as the administration of site-specific surgery, ra-
diotherapy, and chemotherapy were also included. As for
surgical approaches, they were classified into 2 groups: hys-
terectomy including simple hysterectomy, modified radical or
radical hysterectomy, hysterectomy not otherwise specified and
pelvic exenteration; local tumor resection including conization
alone or trachelectomy. Besides, “total hysterectomy without
removal of tubes and ovaries” (surgery code 30) and “hyster-
ectomy without removal of tubes and ovaries” (surgery code 61)
were classified into hysterectomy without ovarian removal; on
the other hand, “total hysterectomy with removal of tubes and
ovaries” (surgery code 40) and “hysterectomy with removal of

tubes and ovaries” (surgery code 62) were classified into hys-
terectomy with ovarian removal. Patients were then stratified by
age into young patients (<25 years old) and old patients (26—
35 years old). It is worth mention because of the limitation of
rate session of SEER database, which groups patients every
5 years from the age of 0 onward, such as 0—4, 5-9, and 10-14.
The age groups were “<25 years old” and ‘“25-34 years old”
when analyzing incidence rate of cervical cancer patients.

Statistical Analysis

Further comparison of the qualitative data was done using the
chi-squared (y2) and Fisher’s Exact probability tests. The
differences of cause-specific survival (CSS) and overall sur-
vival (OS) between the age of < 25 and 26-35 were estimated
using the Kaplan—Meier method and the comparison of the CSS
and OS between 2 age groups was conducted by the log-rank
test. Multivariate Cox proportional hazards model analyses
were then performed to explore the risk factors for OS in
women who under or at 25 years old. When P-value was < .05,
it was considered statistically significant. All statistical analyses
above were performed using the SPSS statistical software
package (version 26.0; IBM Corporation, Armonk, NY, USA).

Nomogram

The univariate prognostic factors of OS and CSS were de-
termined by the Kaplan—Meier estimates and the log-rank test,
respectively. Variables with P < .05 were included into the
multivariable Cox hazards model. Of note, because the in-
formation of tumor size and nodal status is already contained
within FIGO stage, they were not entered as a predictor in the
final model in order to avoid issues of multicollinearity. Using
a forward stepdown selection process, the final model se-
lection was determined

The nomogram model was created based on the independent
prognostic factors previously obtained by multivariate Cox
hazards model and was then validated in 2 ways. First, the
performance of prognostic nomogram was evaluated using
concordance index (C-index), which ranged from .5 to 1.0 and
was positively correlated with the accuracy of the prediction.'*
Second, the calibration curve was employed to display con-
cordance probabilities of prognostic nomogram based on 1000
bootstrap resamples. In an ideal calibration curve, the predicted
probabilities were agreed with the actual probabilities.'* The
nomogram and calibration curve were plotted by rms package
of RStudio software (version 2.2.5033).

Results

Incidence and Survival of all Cervical Patients Stratified
by Age

The incidence of cervical cancer in patients stratified by age
from 2004 to 2016 was examined. As it is depicted in the



Pan et al.

S00=y

300
30

20, g o=

Rates per 10,000,000

400 . 376 379 386 T sd

- <25 years old
25-34 years old

365 LI VA

Figure |. Tendency of incidence rate of cervical cancer patients stratified by age from 2004 to 2016.

columns (Figure 1), the incidence of patients was in decline
in <25 years old patients. Although the fluctuation of case
number in <25 years group was slight, the morbidity dropped
by over than 50%.

Data was evaluable for a total of 7,372 patients with
cervical cancer <35 years old between the years 2004 and
2016. Survival curves for all patients are depicted in Figure 2.
A statistically differences according to the age groups was
seen, with a better CSS rate and OS rate of young age group
than their older counterparts (P = .042 and .028 for CSS and
OS, respectively). The median follow-up of CSS was
68 months in patients <25 years old vs 53 months in patients at
26-35 years old. Furthermore, the 5-year CSS of young pa-
tients and old patients was 85.2% and 82.3%, respectively,
while 10-year CSS was 84.6% and 80.2%. As for OS, the
overall 5-year survival rate was 83.7% for younger group and
80.9% for older group, and overall 10-year survival rate was
82.6% and 77.6%, respectively.

Interestingly, when comparing age groups among different
histologic type, the results were different (Supplementary Figure
1). Among patients diagnosed with squamous cell cancer, young
patients performed a better prognosis compared with old pa-
tients, while no statistically significant difference was observed
between 2 age groups among patients diagnosed with adeno-
carcinoma and other rare histologic subtypes. On the other hand,
when FIGO stage was controlled, there was no significantly
statistically difference in CSS and OS between young and old
age group among each FIGO stage (Supplementary Figure 2).

Demographic and Clinicopathological Characteristics
of Patients

As shown in Table 1, the cohort included 799 patients
(10.84%) at 25 years old or younger and 6,573 (89.16%) at
26-35 years old, with a median age of 24 and 32, re-
spectively. Significant difference was found in the race,
marital status, grade, histologic type, nodal status, and

treatment modalities between <25 and 26-35 years old
patients (all P < .05). Specifically, squamous carcinomas
were the most frequent histologic type in both age groups
(70.2% and 67.6%, respectively), and fewer young patients
were diagnosed with adenocarcinomas than old patients
(17.8% vs 24.2%). Additionally, patients <25 years old
were less likely to be diagnosed with positive lymph nodes
than that in the patients at 2635 years old (15.4% vs
19.3%). However, there was no significant difference be-
tween the 2 age groups in FIGO stage and number of
positive lymph nodes.

Compared with patients diagnosed at 26-35 years old,
though no statistically significant difference was observed,
more patients <25 years old were diagnosed at FIGO I stage
(71.6% vs 68.1%). The fraction of patients in FIGO I stage
was in decline with increasing age among all cervical cancer,
which further confirmed that younger patients with cervical
cancer were more likely to be diagnosed at earlier stage
(Supplementary Figure 3).

The differences of treatment modalities between the 2
groups are presented in Table 1. The younger group had a
higher percentage of undergoing surgery than the older group
(78.0% vs 73.9%, P = .014), but presented a lower proportion
in receiving radiotherapy (29.3% vs 36.6%, P < .001).

Univariate and Multivariate Survival Analysis for Young
Cervical Cancer Patients

Since the disparity of CSS and OS among <25 years old
patients in our results can be negligible, survival analysis of
OS was then performed to explore the risk factors in women
who under or at 25 years old. The univariate analysis of the
younger cohort for survival significance with Kaplan—Meier
method (Table 2) showed that FIGO stage, nodal status,
treatment modalities as well as tumor size, grade and histo-
logic type of tumors were significantly associated with the OS
in cervical cancer patients <25 years old (P all<.005).
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Figure 2. Comparison of survival rates of cervical cancer patients
between patients <25 and 26-35 years old. (a) Cancer-specific
survival; (b) overall survival.

However, race and marital status did not significantly influ-
ence OS of the patients <25 years old with cervical cancer.
Multivariate analysis was performed with variables in-
cluding grade, FIGO stage, histologic type, and surgery type of
the patients with cervical cancer patients using Cox propor-
tional hazards model and revealed that histologic type, FIGO
stage, and surgery were independent prognostic factors for the
OS rate of cervical cancer patients <25 years old (Figure 3).
Specifically, compared to squamous cell neoplasms, other
subtypes demonstrated a hazard ratio of 2.67 (P = .031),

whereas adenocarcinomas demonstrated no significant impact
(P =.905).

Influence of Surgery on Overall Survival Rate Among
Young Cervical Patients

As shown in Table 3, the majority (89.8%) of young cervical
cancer patients at earlier stage (IA-IIA) underwent surgery.
However, among advanced stage (IIB-IVB) cervical cancer,
most patients (56.1%) did not undergo cancer-directed surgery
and received treatment with radiotherapy or chemotherapy
and 43.3% of patients received operation and adjuvant radi-
ation or chemotherapy. The prognostic effects of surgery
according to the 2 groups were also examined using multi-
variate Cox proportional hazards model with variables in-
cluding tumor size, FIGO stage, histologic type, and surgery
of the cervical cancer patients. Among [A-IIA patients, the OS
of patients who underwent surgery was significantly better
than patients who did not undergo surgery (P = .01, HR =
.261). To further find out whether surgical procedures affect
survival outcomes of patients at IA-IIA stage, survival rates of
different surgical modalities were analyzed and it was found
that there was no statistically significant difference among the
5-year OS rate between local tumor excision and hysterectomy
(P =.101) (Figure 4). With regard to patients at IIB or more
advanced stage, no significant difference was found in OS
between different surgery group (P = .433). At the same time,
the impact of ovarian removal in young cervical cancer pa-
tients was explored (Figure 5). As depicted in the survival
curve, among patients underwent hysterectomy, ovarian re-
moval significantly improved the OS time of cervical cancer
patients diagnosed <25 years old (P = .045).

Construction and Validation of Nomogram of
Young Patients

According to the previous Cox proportional hazards model,
the independent prognostic factors were FIGO stage, histo-
logic type, and surgery. Therefore, a nomogram was devel-
oped with these variables to predicting OS of cervical patients
<25 years old (Figure 6). The nomogram illustrated that FIGO
stage had the greatest impact to the prognosis, followed by
tumor grade and histologic type. Each prognostic factor de-
termined a score on the point scale. By positing the total score
on the total point scale, the probability of 1-year, 3-year, and 5-
year OS can be estimated. For instance, a young cervical
cancer patient diagnosed squamous cell cancer at FIGO II
stage has undergone hysterectomy. The total score of her was
102 (27 from histologic type, 32.5 from surgery type and 42.5
from FIGO stagerespectively); by positing the total score on
the scale, we got the predicted survival probabilities of 1 year-,
3 year-, and 5 year- (>90%, 82%, and 76.4%, respectively).

The C-index for the nomogram was .84 (95% CI, .82—.86),
which implied that the probability of the agreement between
forecast and actual was 84%. To further validate the performance
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Table 1. Distribution of Cervical Cancer Patients’ Demographic and Clinicopathological Characteristics by Age Group.
<25 years old 26-35 years old
(n =799) (n = 6573)
Clinical Characteristics N % N % P Value
Median age (years) 24 32
Race/ethnicity .003*
Black 125 15.9 779 12.1
White 609 774 5172 80.3
Others 53 6.7 491 7.6
Unknown 12 131
Marital status <.001*
Unmarried 273 36.6 2678 438
Married 473 63.4 3442 56.2
Unknown 53 453
FIGO® stage 162
| 449 71.6 3863 68.1
Il 42 6.7 425 7.5
11l 9l 14.5 998 17.6
v 45 72 361 6.4
Unknown 172
Grade <.001*
I: Well differentiated 72 15.8 826 18.7
IIl: Moderately differentiated 160 35.2 1898 42.9
Ill: Poorly differentiated 203 44.6 1596 36.1
IV: Undifferentiated; anaplastic 20 4.4 104 2.4
Unknown 344 2149
Histologic type .002*
Squamous cell neoplasms 493 70.2 4266 67.6
Adenocarcinomas 125 17.8 1529 24.2
Others 84 12.0 512 8.1
Unknown 97 266
Tumor size .182
<4 cm 265 64.8 2650 68.0
>4 cm 144 35.2 1245 32.0
Unknown 390 2678
Nodal status 0l16*
Node positive 101 154 1094 19.3
Node negative 554 84.6 4567 80.7
Unknown 144 912
Numbers of PLNS® .598
| 25 47.2 272 414
2 15 283 164 25.0
3 5 9.4 92 14.0
>4 8 15.1 129 19.6
Unknown 48 5916
Surgery .014*
Performed 623 78.0 4860 73.9
Not performed 176 220 1713 26.1
Radiation <.001*
Yes 234 29.3 2404 36.6
No 565 70.7 4169 63.4
Chemotherapy .054
Yes 243 304 2223 338

(continued)
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Table I. (continued)

<25 years old 26-35 years old

(n =799) (n = 6573)
Clinical Characteristics N % N %2 P Value
No 556 69.6 4350 66.2

*P < .05 a. %, valid percent
b. FIGO, International Federation of Gynecology and Obstetrics
c. PLNS, positive lymph nodes

Table 2. Univariate Analysis of Overall Survival in Cervical Cancer
Patients <25 Years Old.

3-year OS* 5-year OS
Clinical Characteristics % P % P
Race/ethnicity 0.0096 134
Black 789 77.8
White 85.8 84.7
Others 88.1 85.7
Marital status 0.298 767
Unmarried 86.8 84.1
Married 83.6 82.9
Grade <.001* <.001*
I: Well differentiated 96.5 96.5
Il: Moderately differentiated 84.6 84.6
Ill: Poorly differentiated 66.3 64.2
IV: Undifferentiated; anaplastic =~ 65 65
FIGO® stage <.001% <.001%
I 95.5 94
I 61.7 61.7
1 55.9 55.9
v 25.8 25.8
Histologic type .001* .001*
Squamous cell neoplasms 84.9 84
Adenocarcinomas 89.3 86
Others 69.3 67.7
Surgery <.001* <.001*
Not performed 68.1 67.4
Performed 91.3 89.9
Radiation <.001* <.001*
No 96.4 95.2
Yes 57.1 55.8
Chemotherapy <.001* <.001*
No 96.6 95.6
Yes 58.2 56.2
Tumor size <.001* <.001*
<4 cm 91 89
>4 cm 53.9 52
Nodal status <.000* <.000*
Node negative 90.6 89.5
Node positive 472 45.5

of the prognostic predicted model, the calibration curves were
plotted. It can be observed that the 1 year-, 3 year-, and 5 year-
actual calibration was very close to the perfect calibration, which
suggested that there was a satisfactory agreement between
prediction and observation (Supplementary Figure 4).

Discussion

This research represented the largest series to date analyzing
the prognostic factors and their prognostic value of adoles-
cents and young adult patients with cervical cancer.

In this study, time trend analyses revealed that the morbidity
of young patients was in decline from 2000 to 2016, which is
similar to the decreased occurrence rate and mortality of cervical
cancer patients in many populations worldwide.'*'® It mostly
attributed to the development of HPV vaccine' and cervical
cancer screening.” In many countries, it is currently recom-
mended that women started routinely cervical screening at
25 years old.' ! Particularly, some guidelines also recommend
that women should started screening at the age of 20 or 21°22%4,
However, what age cervical cancer screening should begin at
remains further discussion. Previous study revealed that cervical
screening in women aged 20-24 has no significant effect on
decreasing incidence rate.”> Also, the benefit of screening before
25 years old cannot balance against the potential harms and the
false-positive results may cause overtreatment.”' Therefore, it
needs more research to identify the optimal age when starting
screening.

As for the survival rate of young women with cervical
cancer, some previous studies showed that age does not affect
the prognosis of cervical cancer patients,”**® while other
studies argued that younger patients show a better survival
rate.'>*” In this study, young cervical cancer patients live longer
than the older. The differences might ascribe to the different age
boundaries among different research.

In further exploring the prognostic factors of cervical
cancer among patients <25 years old, univariate and multi-
variate analysis revealed that grade, FIGO stage, histologic
type, tumor size, nodal status as well as patterns of treatment
could influence the survival outcomes of young cervical
cancer. These findings were consistent with those among older
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Figure 3. Forest plot based on Cox hazards model of adolescent and young adult patients with cervical cancer.

Table 3. Influence of surgery on overall survival rate among young
cervical cancer patients in multivariate Cox hazards model.

N % HR* (95% CI°) P
IA-IIA .010*
Surgery performed 414 898 261 (.093-.728)
Surgery not performed 47 10.2 Referent
Total 461 100.0 /
1IB-IVB 433
Surgery performed 71 433 769 (.399-1.483)
Surgery not performed 92  56.1 Referent
Unknown | 06 /
Total 164 1000 /

*P < ,05.a. HR, hazard ratio; b. Cl, confidence interval.

patients according to several previous reports.*’* Interest-
ingly, we found that although histologic type did influence the
survival outcome of cervical cancer patients <25 years old,
there were no significant survival differences between ade-
nocarcinoma and squamous cell cancer women. It was con-
trast to previous researches where squamous cell cervical
cancer had a better prognosis than the adenocarcinoma
presented.**=> This result may be explained by the fact that
the majority of the patients in this age group were diagnosed at
FIGO I stage. Among women at FIGO I stage, the squamous

cell carcinoma showed no survival advantage over adeno-
carcinoma according to several previous findings.**>°

Findings from previous studies showed that regardless of
age, women <35 years old generally presented a higher fre-
quency of adenocarcinoma compared with patients >35 years
old,***! while the most common histological type was squa-
mous cell carcinoma.**** However, these previously published
series did not mention the distribution of histologic type in
patients at 26-35 years old. Our study showed that adeno-
carcinoma presented a lower incidence in patients <25 years
old. In addition, squamous cell cancer was indeed the most
frequent type of histology in cervical cancer both in patients
at <25 and 26-35 years old.

In the distribution of stages, no statistically significant dif-
ference was found between patients <25 and 26-35 years in a
cross-sectional study by Vale et al."® Consistently, in this study,
the proportion of stage I in the younger was not significantly
higher than that of older patients. Besides, the present study found
that earlier stage patients showed a better survival rate when
compared with more advanced stage. Consequently, younger
patients may present a better prognosis than their older coun-
terparts. Furthermore, in comparison with older patients, younger
women were more willing to receive cervical screening.*

Pelkofski et al* analyzed the characteristics of cervical cancer
patients <25 years old and >25 years old, indicating that cervical
cancer among the younger patients was more aggressive.
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Figure 5. Comparison of survival rates of overall survival (OS) rates
according to whether ovarian removal was conducted among
young adult patients with hysterectomy (P =.045).

However, there were only 17 patients < 25 among the cohort in
the prior research. On the contrary, our study addressed that the
histologic subtype, clinical stage, and nodal status of the young
patients showed significant survival benefits compared to the
older group with 799 cases brought into our study.

Our nomogram indicating that among variables that impact
the prognosis of young cervical patients, FIGO stage had the

most significant influence, followed by histologic type and
surgery, successively. The C-index was very close to 1.0, and
the calibration curve was perfectly in agreement with actual
prediction curve, which indicated that these 4 factors can
precisely predict the survival outcome of young cervical
patients.

The optimum treatment for cervical cancer patients diag-
nosed at early stage has remained a source of controversy.
Previous study conducted in cervical cancer patients at Ib stage
by Volterrani et al showed that surgical treatment did not
improve the prognosis compared to radiotherapy or chemo-
therapy.*” On the other hand, it has also been suggested that
surgery presented a survival advantage over radiotherapy or
chemotherapy as primary treatment at early-stage cervical
cancer.***” Our univariate analysis confirmed the association
between surgical treatment and improved survival in young
patients at IA-IIA stage, which was consistent with the advised
treatment according to the FIGO cancer report 2018."* As for
surgical modalities, radical hysterectomy and pelvic lympha-
denectomy are the standard surgical modalities to treat early-
stage cervical cancer, but impaired fertility of patients.*®
Previous research revealed that there was no statistically sig-
nificant difference between uterine preservation surgery and
hysterectomy at earlier stage among cervical cancer patients of
all ages.*’ In agreement with this historical study, our study
unveiled that hysterectomy showed no statistically significant
benefit in comparison with local tumor resection in [A-IIA
cervical cancer patients at 25 years old or younger. Results
presented here suggested that young women with earlier stage
cervical cancer who desire preserving fertility can take local
tumor surgery into consideration.

As for stage IIB-IVB of the disease, it is well acknowledged
that definitive chemoradiotherapy is the standard initial treat-
ment for cervical cancer,” and combined therapy was not
recommended by the FIGO cancer report 2018 since surgery
with adjuvant radiotherapy is believed to increase morbidity."?
Consistent with these viewpoints, in our multivariate analysis of
the advanced cohort, surgery was not an independent prog-
nostic factor, which proved that no significant difference of the
OS was found between patients received combined treatment
and patients who did not undergo any type of operation but
received radiation or (and) chemotherapy. In addition, there
were nearly half of the patients at stage [IB-IVB who underwent
surgery in our research. With the publication of the new FIGO
classification for cervical cancer, patients at stage I and II with
lymph node metastases were reclassified into stage I11.°° Most
of them had received hysterectomy, which may explain the
reason for the large proportion of patients at stage IIB-IVB
undergoing surgery in this study.

In the current study, there are a number of strengths and
limitations that warrant careful consideration. First, this is
currently the largest study concentrating on female cervical
cancer < 25 years old, including clinical factors such as FIGO
stage, histology, and grade. Second, we used data from the
SEER, the largest tumor registry in the United States, which
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Figure 6. Overall survival (OS)—associated nomogram for adolescent and young adult patients with cervical cancer.

provide valuable evidence about the treatment of cervical
cancer in young women. One of the primary limitations of this
study is its retrospective nature, causing difficulty to rule out
selection bias. In addition, patients with unclear FIGO stage
were not included in our cohort, which may lead to bias to our
results. Because the SEER database lack of the HPV infection
information, further work is required to better understand the
relationship of HPV infection and the characteristics as well as
modalities of younger patients with cervical cancer.

Conclusions

The incidence rate of cervical cancer was in decline from
2004 to 2016. Although there was a low proportion of pa-
tients aged < 25 in cervical cancer patients, this group tended
to be less aggressive, with a better prognosis than their older
counterparts. Moreover, greater attention should be paid to
cervical carcinoma patients with unusual histologic sub-
types, higher clinical stage, poor differentiation grade, and
lymph node metastasis, as these factors predict significantly
shorter survival times. In addition, different surgical ap-
proaches had no significant effect on prognosis for stage IA-
ITA among young cervical cancer patients. Furthermore, we
developed a well validated nomogram to predict the prog-
nosis of patients aged < 25 years old.
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