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Purpose: Although the mortality of elderly women with cervical cancer is high, their
characteristics and prognosis have not attracted sufficient attention. This study aims to clarify
the prognostic factors of cervical cancer patients aged >65.

Patient and Methods: The incidences and characteristics of patients diagnosed with cervical
cancer (aged >65 and <65) during 20042015 were obtained through the Surveillance,
Epidemiology, and End Results Program (SEER) database. The differences of distributions of
characteristics between two age groups were compared by chi-squared (y%) test. Kaplan—Meier
survival method, Log-rank test, Cox-regression and visual nomogram were utilized for survival
analysis.

Results: The annual incidences of two age groups with cervical cancer were (5.5-7.5)/100,000
and (3.4-3.9)/100,000, respectively, during 2004-2015. The 1-year and S-year cancer-specific
survival rates of old patients were both lower than those of young patients (P <0.001). The
proportions of unmarried state and advanced International Federation of Gynecology and
Obstetrics (FIGO) stage in old patients were higher than those in relatively young patients, and
fewer elderly patients received surgery. Univariate and multivariate survival analysis showed non-
squamous cell carcinoma, poor differentiation and late FIGO stage were independent poor prog-
nostic factors for patients aged >65. Treatments improved the outcomes of elderly patients, and the
effect of surgery was better than non-surgical treatment on elderly patients with FIGO I. Besides,
geriatric score and survival probability could be accomplished by our nomogram with a c-index of
0.7945.

Conclusion: Delayed diagnosis and insufficient treatment were two distinct features of
elderly patients and correlated with their poor clinical outcomes. More attention and active
treatments should be adopted in elderly women based on their general condition.
Keywords: cervical cancer, elderly, database analysis, prognosis

Introduction
Cervical cancer is the fourth most common malignancy and threatens the health of
women worldwide.! There are approximate 570,000 new cases and 310,000 dead
cases every year. At present, various biomarkers, such as pl6l4a and microRNAs,
were found to help the diagnosis and treatment of patients.”” Widespread human
papilloma virus (HPV) vaccination inoculation decreases the number of young patients
with cervical cancer, while the incidence and mortality of elderly patients are not
significantly reduced with the advent of an aging society.*> A second incidence peak
of cervical cancer appears between 60 and 70 years old,° although the average age of the
patients at diagnosis is about 53 years old.”

In fact, cervical cancer that occurs in elderly patients over 65 has received an
increasing attention in recent years, with a proportion of approaching 25% and a dismal
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S-year survival rate of 40.8% reported by epidemiologic
studies.®*’ Older women with cervical cancer tend to be
weaker and have multiple comorbidities such as diabetes or
cardiac disease, which lead to rapid deterioration of the
disease.'® Therapeutic dilemmas in the elderly are due to
the underrepresentation of these patients aged >65 in clinical
trials.'' Therefore, the treatment pattern of elderly patients is
relatively conservative, which leads to a worse survival out-
come compared with younger patients.'> However, the prog-
nostic factors that are able to predict the survival of cervical
cancer patients who are over 65 have not been investigated
extensively. It’s imperative to acquaint the factors which
influence the prognosis of elderly women diagnosed with
cervical cancer.

This study comprehensively compared the epidemiolo-
gical characteristics for cervical cancer between patient
population ages >65 years and <65 years. Furthermore,
the promising prognostic factors in the survival of older
patients were analyzed. In addition, the impacts of various
treatments on the survival of patients aged >65 years were
explored.

Patients and Methods

Data Source

The Surveillance, Epidemiology, and End Results Program
(SEER) online database was employed to obtain cancer
statistic data from regional cancer registries for further
analyses. SEER*Stat 8.3.6 was used to extract dataset
from SEER 18 Regs Custom Data (with additional treat-
ment fields). Since the data were de-identified, it was
exempt from review by the local institutional review
board and informed consent by patients.

Study Population
All cervical cancer patients aged 65 or over and below 65
diagnosed during 2004-2015 were included in our study.
Using the SEER*Stat statistical software for Windows, we
examined the incidence for cases diagnosed from 2004 to
2015 and its change over time. For analyzing characteristics
of cervical cancer women, patients with missing information
on International Federation of Gynecology and Obstetrics
(FIGO) stage (according to the 2018 FIGO staging system),
therapy or survival time were excluded. The flow chart of
the patient selection process is shown in Figure 1.

The following data were extracted for each case: patient
ID, year and age at the time of diagnosis, race, marital status,
histology, grade, FIGO stage, surgery, reasons of no cancer-

directed surgery, radiotherapy, chemotherapy, survival

months, cause-specific death classification and vital status.

Statistical Analysis

The incidence of patients aged >65 and <65 was compared
by chi-squared (5°) test. The differences of distributions of
various characteristics between two age groups were com-
pared by chi-squared (%) test. Kaplan-Meier method was
utilized to display survival curves for age, race, marital
status, histology, grade, FIGO stage, surgery, radiotherapy
and chemotherapy as well as to estimate the average survival
months of different treatment groups stratified by FIGO
stage. The Log-rank test was conducted to compare the
differences of various survival curves. Cox proportional
hazards model was applied to perform univariate and multi-
variate analysis for the relationship between prognostic fac-
tors and cancer-specific survival. P values were two sided
and P <0.05 were considered as a significant difference.
Furthermore, employing the rms package in R version 3.6.2
(http://www.r-project.org/), a prognostic nomogram was

generated according to the outcomes of multivariable analy-
sis. Harrel’s concordance index (C-index) and calibration
curve were used to measure the performance of this nomo-
gram. All other data analysis was completed by SPSS 23
software (IBM Corp., USA).

Results

Incidence and Survival Rate
As shown in Figure 2A and Supplementary Table 1, there

was an annual incidence of patients aged >65 and <65 with
cervical cancer during 2004-2015. Overall, the incidence
of cervical cancer in patients aged 65 or over was signifi-
cantly higher than that of young patients (P <0.001). From
the point of view of the trend, the incidence of cervical
cancer in elderly women decreased slightly with the
increase of year, but was in the rage of (5.5~7.5)/
100,000. The incidence of younger women remained
stable in the range of (3.4~3.9)/100,000.

The cancer-specific survival curves of cervical cancer
patients in two age groups are shown in Figure 2B. The
estimated 1-year survival rates of patients aged >65 and
<65 were 78.50% and 90.25%, respectively (P <0.001), the
estimated 5-year survival rates of two groups were 59.38%
and 75.02% (P <0.001), respectively. Taken together, old
patients showed worse cancer-specific survival compared

with relatively young patients.
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Cervical cancer patients diagnosed
from 2004-2015 (N=41295)

!

Patients with known survival time
(N=41034)

!

Patients with/without surgery
(N=40550)

Y

Patients with/without radiotherapy
(N=40161)

]

Patients with known FIGO stage
(N=36816)

- Excluded patients with unknown
survival time (N=261)

- Excluded patients with unknown

surgical information (N=484)
- Excluded patients with unknown
radiotherapy information (N=389)

- Excluded patients with unknown

FIGO stage (N=3345)

|

Patients aged 265 (N=6654)

Figure | Patient selection flowchart.

Patient Characteristics
A total of 36,816 patients met the inclusion criteria for
analyzing characteristics, 6654 of them were 65 years old
or over and 30,162 of them were under 65 years old. The
demographic data, tumor characteristics and treatments of
patients are shown in Table 1. In terms of demographic
characteristics, both patients aged >65 and <65 with cer-
vical cancer were white race in predominance, while the
proportion of unmarried women (64.25%) in the elderly
group was significantly higher than that in a relatively
young group (49.28%, P <0.001).

In tumor characteristics, squamous cell carcinoma, Grade
IT and III, and negative lymph node were prevalent in both
two age groups. According to FIGO, the proportions of FIGO
I, IIT and IV in elderly patients were significantly higher than
those in relatively younger patients (P <0.001). With regard
to treatments, patients aged >65 tended to refuse surgery
(P <0.001) but adopt radiotherapy more (P <0.001) com-
pared with patients under 65. There was no statistical differ-
ence in the distributions of chemotherapy between the two
groups (P =0.741).

Y

Patients aged <65 (N=30162)

Univariate and Multivariate Survival Analysis
In order to analyze the prognosis of elderly patients, all
characteristics were analyzed by Kaplan—-Meier method as
shown in Figure 3. The results demonstrated that the patients
with non-black race, married state, low grade, early FIGO
stage, negative lymph node and receiving surgery had better
cancer-specific survival time (P <0.001). However, there
existed a crossed phenomenon in the survival curves of
patients who received chemotherapy and did not receive
chemotherapy, which also appeared in the survival curves
of patients who received radiotherapy and did not receive
radiotherapy and suggested there might be interference
among the various elements.

As shown in Table 2, univariable and multivariable COX
regression was utilized to determine the factors affecting the
prognosis of elderly patients. The results of univariate analysis
showed that black race, unmarried state, non-squamous cell
carcinoma, poor differentiation, late FIGO stage and lymph
node metastasis were associated with elevated death risks in
elderly patients with cervical cancer. Multivariate analysis
further supported that non-squamous cell carcinoma, poor
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Figure 2 (A) The incidence of cervical cancer patients aged 65 or over and below 65;
(B) the cancer-specific survival of cervical cancer patients aged 65 or over and below 65.

differentiation and late FIGO stage were independent poor
prognostic factors in elderly patients with cervical cancer.
Besides, patients receiving surgery or radiotherapy or che-
motherapy had better outcomes than patients refusing corre-
sponding therapy, the HRs were 0.342 (95% CI: 0.296-0.396,
P <0.001), 0.595 (95% CI: 0.519-0.683, P <0.001) and 0.507
(95% CI: 0.450-0.571, P <0.001), respectively. As shown in
Supplementary Table 2, the results of multiple analysis

demonstrated that race, marital status, histology, grade,
FIGO stage, surgery and chemotherapy were independent
prognostic factors in cervical cancer patients aged <65.

The Different Impacts of Various

Treatments on Prognosis of Elderly
Patients Stratified by FIGO

According to the above-mentioned clinical characteristics of
cervical cancer women aged >65, the proportions of

receiving surgery, radiotherapy and chemotherapy in elderly
patients existed significant difference, thereby the correlation
between treatment strategy and prognosis among old cervical
cancer patients was evaluated in this study. In early-stage
(FIGO I-II) group, cervical cancer patients were divided into
three groups: surgical treatment (surgery with or without
chemotherapy or radiotherapy, 1513 patients in FIGO I,
365 patients in FIGO II), non-surgical treatment (chemora-
diotherapy or chemotherapy or radiotherapy alone, 459
patients in FIGO I, 916 patients in FIGO II) and no treatment
(180 patients in FIGO I, 82 patients in FIGO II). In late—stage
(FIGO HI-1V) group, since few patients performed surgery,
those patients were classified into two groups: treatment
(1452 patients in FIGO III and 1078 patients in FIGO 1V)
and no treatment (173 patients in FIGO III and 436 patients
in FIGO 1V). As shown in Supplementary Table 3, elderly

cervical cancer patients with each FIGO stage underwent
insufficient treatment compared with the corresponding
patients aged <65.

In FIGO I group, cancer-specific survival of patients
receiving surgical treatment was superior compared with
that of patients adopting non-surgical treatment (P <0.001)
as shown in Table 3. In the FIGO II group, there was no
difference in cancer-specific survival between groups of
surgical treatment and non-surgical treatment (P =0.137).
In late—stage (FIGO III-1V) group, as shown in Table 3,
cervical cancer women receiving treatments showed sig-
nificantly favorable prognosis than those receiving no
treatment (P <0.001), suggesting treatments improved
prognosis of elderly patients with advanced cervical
cancer.

Nomogram

As shown in Figure 4, a nomogram for forecasting the
cancer-specific survival rate of elderly patients with cervi-
cal cancer was established and illustrated according to the
Cox regression results. The C-index of the nomogram was
0.7945 (95% CI, 0.7827-0.8063) in the internal validation
set. The calibration curve for the 1-,3- and 5-year CSS
indicated favorable concordance (Figure 5). For instance,
an elderly cervical cancer patient, was a white and married
female, had grade III squamous cell carcinoma with FIGO
stage III and negative regional lymph node, and underwent
radiotherapy and chemotherapy but not surgery. The total
points of the patient were 134, and the 1-, 3- and 5-year
CSS probability was about 80%, 60% and 50%,

respectively.
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Table | Patient Demographic, Clinical, and Tumor Characteristics

Characteristics Age >65 Age <65 P value
N (6654) P (100%) N (30,162) P (100%)

Race <0.001
White 4798 7211 22,914 75.97
Black 1037 15.58 4033 13.37
Other 801 12.04 2952 9.79
Unknown 18 0.27 263 0.87

Marital status <0.001
Married 2019 30.34 13,707 45.44
Unmarried 4275 64.25 14,864 49.28
Unknown 360 5.4l 1591 5.28

Histology <0.001
Squamous cell carcinoma 4585 68.90 20,170 66.87
Adenocarcinoma 1228 18.46 6935 22.99
Other 84| 12.64 3057 10.14

Grade <0.001
| 410 6.16 3299 10.94
Il 1800 27.05 9402 31.17
11l 2240 33.66 8514 28.23
v 227 341 644 2.14
Unknown 1977 29.72 8303 27.52

FIGO stage <0.001
[ 2152 32.34 16,110 53.41
Il 1363 20.48 3816 12.65
1] 1625 24.42 6293 20.87
v 1514 22.76 3943 13.07

Regional lymph node <0.001
Negative 4850 72.89 22,707 75.28
Positive 1460 21.94 6771 22.45
Unknown 344 5.17 684 227

Surgery performed <0.001
No 4224 63.48 11,370 37.70
Yes 2430 36.52 18,792 62.30

Radiotherapy <0.001
No 2302 34.60 14,197 47.07
Yes 4352 65.30 15,965 52.93

Chemotherapy 0.741
No 3525 52.98 15911 52.75
Yes 3129 47.02 14,251 47.25

Notes: The results were in bold if P value <0.05.
Abbreviation: FIGO, International Federation of Gynecology and Obstetrics.

Discussion

The incidence of cervical cancer in women aged >65 was
significantly elevated compared with that in relatively young
women aged <65. Interestingly, the majority of elderly cervical
cancer patients occurred in white and unmarried women with
squamous cell carcinoma.

Cervical cancer patients aged >65 had conspicuously
worse prognosis compared with those aged <65. Non-
squamous cell carcinoma, poor differentiation and late
FIGO stage were independent poor prognostic factors for
elderly patients with cervical cancer. Radiotherapy and
chemotherapy did not improve the prognosis of patients
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Figure 3 Cancer-specific survival curves of cervical cancer patients aged 265 stratified by race (A), marital status (B), histology (C), grade (D), FIGO stage (E), regional

lymph node (F), surgery (G), radiotherapy (H) and chemotherapy (l).

aged <65 in univariable analysis, which might be due to
the bias by completely different treatment patterns in dif-
ferent FIGO stages. In the subsequently multivariable ana-
lysis, chemotherapy was an independent prognostic factor
of cervical cancer patients aged <65. By further analyzing
the clinical characteristics and treatment of elderly
patients, the result demonstrated that patients aged >65
tended to be diagnosed with advanced stage disease, the
proportion of non-treatment in them was relatively high
and a few of them adopted surgery actively as main treat-
ment. Thus, we hypothesized that a conservative treatment
strategy and advanced diagnosis might be a possible

explanation for poor prognosis among elderly cervical
cancer patients. Berraho et al'® reported that unmarried
patients presented an increased risk of late diagnosis com-
pared with married patients. In our study, unmarried
women account for the bulk of old patients with cervical
cancer, which indicated that patients aged >65 were prone
to a lack of partners. Inapparent early clinical symptoms
partly resulting from decreased sex life brought out insuf-
ficient attention paid by elderly patients, who possibly
sought medical advice after massive hemorrhage.
Besides, the inadequate early cervical screening in patients

aged >65 possibly delayed the diagnosis and deteriorate

submit your manuscript

846

Dove

Clinical Interventions in Aging 2020:15


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

Dove Xie et al
Table 2 Univariable and Multivariable COX Regression for Elderly Patients with Cervical Cancer
Characteristics Univariate Multivariate
HR (95% CI) P value HR (95% CI) P value

Race

White Reference Reference

Black 1.214 (1.089-1.352) <0.001 1.096 (0.949-1.265) 0.212

Other 0.834 (0.730-0.953) 0.008 0.842 (0.706—1.005) 0.056
Marital status

Married Reference Reference

Unmarried 1.338 (1.220-1.467) <0.001 1.025 (0.910-1.154) 0.684
Histology

Squamous cell carcinoma Reference Reference

Adenocarcinoma 1.171 (1.053-1.303) 0.004 1.646 (1.436—1.886) <0.001

Other 2.018 (1.810-2.251) <0.001 1.586 (1.345-1.870) <0.001
Grade

| Reference Reference

Il 1.558 (1.241-1.956) <0.001 1.562 (1.220-2.000) <0.001

1l 2.293 (1.837-2.862) <0.001 1.841 (1.445-2.346) <0.001

v 2.202 (1.630-2.975) <0.001 1.588 (1.140-2.212) 0.006
FIGO

| Reference Reference

] 2.513 (2.152-2.935) <0.001 2.550 (2.076-3.133) <0.001

1l 4.9495 (3.904-5.177) <0.001 4.804 (3.924-5.880) <0.001

v 13.312 (11.617-15.254) <0.001 10.276 (8.373-12.610) <0.001
Regional lymph node

Negative Reference Reference

Positive 2.504 (2.289-2.740) <0.001 1.051 (0.924-1.196) 0.452
Surgery

No Reference Reference

Yes 0.261 (0.253-0.290) <0.001 0.342 (0.296-0.396) <0.001
Radiotherapy

No Reference Reference

Yes 0911 (0.835-0.993) 0.034 0.595 (0.519-0.683) <0.001
Chemotherapy

No Reference Reference

Yes 0.900 (0.830-0.977) 0.012 0.507 (0.450-0.571) <0.001

Notes: The results were in bold if P value <0.05.

Abbreviations: Cl, confidence interval; FIGO, International Federation of Gynecology and Obstetrics; HR, hazard ratio.

the prognosis.'*'> Regular cervical screening in patients
above 65 years old helps reduce the incidence of cervical
cancer by 75% and the mortality of the disease.'®
Therefore, deficiency of typical clinical features and cer-
vical screening might contribute to late diagnosis.

Age played an important role in allocating treatments,
and poor prognosis of elderly patients mainly accounted for
advanced stage and treatment allocation instead of
age.'™'”'® Shen et al'® demonstrated that the proportion

of delayed treatments in patients aged >65 was significantly
higher than that in patients of other ages, especially in
patients over 75 years old, the proportion of delayed treat-
ments was as high as 9.91%. Cervical cancer patients whose
treatments were delayed presented worse prognosis than
those with timely treatments. However, the effect of adju-
vant therapy on the prognosis of elderly patients was still

120

controversy. Albert et al™ found that older patients with

cervical cancer received less standard treatments and lower
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Table 3 Effect of Various Treatments on Cancer-Specific Survival Time of Elderly Patients with Various FIGO Stages

FIGO Therapy Method Cancer-Specific Survival Months
MeantSD 95% ClI P

| Surgical treatment 140.57+1.21 138.20-142.95 Reference
Non-surgical treatment 116.06+3.20 109.78-122.34 <0.001
No treatment 97.53+6.145 85.48-109.58 <0.001

1l Surgical treatment 112.33+3.73 105.02—-119.64 Reference
Non-surgical treatment 104.93+2.52 100.01-109.86 0.137
No treatment 33.37%6.13 21.35-45.39 <0.001

1 Treatment 85.31%2.14 81.12-89.50 Reference
No treatment 18.33+2.72 12.99-23.66 <0.001

v Treatment 37.50£1.95 33.69-41.31 Reference
No treatment 9.57+1.68 6.28—-12.85 <0.001

Notes: The results were in bold if P value <0.05.

Abbreviation: FIGO, International Federation of Gynecology and Obstetrics.

overall survival compared with younger patients. Adopting
a conservative treatment may be concerned about the
unbearable side effects on the elderly. Wang et al suggested
that older women with cervical cancer tended to have higher
than

A previous study demonstrated that elderly patients over

radiation-related  proctitis younger patients.?!
70 years old presented more chronic gastrointestinal toxi-
cities than those under 60 years old after receiving radio-
therapy or concurrent chemoradiotherapy.”® Yanazume

et al?

showed that intracavitary brachytherapy accelerated
the mortality of elderly patients over 70 years old due to its
incomplete treatment. However, multiple studies found that
adjuvant therapies were well tolerated in elderly patients**
and extended their lives.>>2® It’s even safe and effective to
apply radiation therapy to cervical cancer patients aged
>80.%” Brachytherapy or concurrent chemoradiotherapy
for most older patients improved their prognosis and repre-
sented a standard clinical choice.””*® Xiang et al*® sug-
gested that cervical cancer women aged >65 benefited
much from cisplatin with definitive radiotherapy. In our
study, radiotherapy and chemotherapy were both indepen-
dent prognostic factors of elderly patients. As a result, adju-
vant therapy should be applied more to patients aged >65
since the number of old patients receiving chemotherapy or
radiotherapy was still small. As for surgery, its impact on
the prognosis of elderly women presents controversy.
Elderly patients were less likely to undergo surgery, over
80% of patients who did not receive surgery result from no
recommendation. First, surgery is not the standard treat-

ment for cervical cancer patients with FIGO IIB-IV,*

while older patients are more likely to present advanced
FIGO stage than younger patients. Besides, the purpose of
cure also dropped with increasing age, some elderly patients
even forego therapy.’' In addition, Radical hysterectomy
may increase perioperative morbidity and mortality of older
patients.’® A recent study found that non-infectious com-
plication was more likely to occur in cervical cancer
patients aged >60 compared with relatively young patients
after undergoing minimally invasive surgery or
laparotomy.>® However, Elisabeth et al'? suggested that
undergoing surgery was connected tightly with high overall
survival of patients aged >65 years old. Laparoscopic and
open radical hysterectomy were tolerated well in Cervical
cancer women aged >65 with stage TA2-IIA2.** In our
study, surgery was an independent prognostic element of
elderly patients. For elderly patients with early FIGO stage
(FIGO I and II), non-surgical treatment and surgical treat-
ment both improved the prognosis of patients; in patients
with earlier FIGO stage (FIGO 1), surgery was better than
non-surgical treatment. For patients with advanced FIGO
stage (FIGO III-1V), the prognosis of patients with treat-
ment was significantly better than that of patients without
treatment. Besides, new immunotherapy and hypoxic modi-
fiers are new methods to decrease treatment-related
complications.'® As a result, elderly patients could also
benefit from standard treatment, in spite of the huge burden
of comorbidities.!” Since they are more vulnerable and have
lower life expectancy than younger counterparts, patients
aged >65 years are supposed to be in individual manage-

ment based on their general condition and background,
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should be encouraged more to raise life expectations and
actively receive treatments.>’ HPV vaccination use has
decreased the incidence of cervical cancer in multiple
developed countries and has been promoted in China since
2016. However, elderly women are no longer eligible for
the HPV wvaccine due to poor preventive outcomes.
A multicentral study with large population and long follow-
up period is still needed to clarify whether early adminis-
tration of HPV vaccination can reduce the incidence of
cervical cancer in women when they become older. Thus,
cervical screening such as smear test is more essential and
must be conducted as routine physical examination pro-
grams for elderly women.

So far, there have been multiple nomograms to evalu-

3536 while few

ate the outcomes of cervical cancer patients,
research has focused on scoring elderly patients with cer-
vical cancer based on their characteristics and treatments.
In our study, since the prognosis of old patients with
cervical cancer was disappointing, an easy-to-use nomo-
gram model was proposed to conduct geriatric scores,
make an individual prophecy for their cancer-specific sur-
vival and assist clinicians to lay down a rational follow-up
plan by including various survival factors.

There are some limitations to our research that should
be interpreted. First, most of the women included in the

SEER database are white, the proportion of other races is
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small. The number of included women with surgery
remains minor and reduces the representativeness of the
results. Besides, our nomogram is only verified internally
but lack external verification. Last, we cannot collect the
information from the SEER database about general condi-
tion, complications or living habits of elderly patients,
which has a great influence on the treatment choice of
patients and may cause our results to be biased.

In conclusion, elderly patients with cervical cancer
remain a serious issue with high morbidity and poor
prognosis. Delayed diagnosis and insufficient treatment
are two distinct features of these patients and correlated
with their poor clinical outcomes. Besides, our nomogram
can predict 1-, 3- and 5-year cancer-specific survival rates
based on the characteristics and treatments of elderly
patients. Researches and physicians should pay more
attention to elderly cervical cancer patients and some
novel personalized therapies or preventive strategies
should be developed in the future.
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