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Abstract

Objective: Given that cervical cancer incidence rates do not decline in women >65, there is
generally limited screening, and these women have a poor prognosis, it is imperative to better
understand this population. We aim to describe the characteristics, treatment, and survival of
women >65 diagnosed with cervical cancer.

Methods: SEER-Medicare 2004-2013 data was used to describe 2,274 patients >65 diagnosed
with cervical cancer. Five-year cancer-specific survival was estimated using the Kaplan-Meier
method. Multivariable Poisson and Cox regression analyses identified characteristics associated
with treatment and mortality.
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Results: The median age was 76.1 years, with nearly one-third of cases occurring in women >80
years. Most patients were non-Hispanic White (64.8%), had comorbidity scores >1 (53.9%) and
squamous histology (66.3%). Most women were diagnosed at stage Il or higher (62.7%), including
nearly one-quarter at Stage IV (23.1%). Nearly 15% of patients were not treated (14.6%). Lack of
treatment was associated with oldest age (>80), comorbidity scores =3, and stage IV disease. Five-
year cancer-specific survival was 50%. Increasing age and stage at diagnosis were significantly
associated with lower cancer-specific survival whereas treatment was strongly associated with
increased survival.

Conclusion: Most women >65 with cervical cancer are diagnosed with locally advanced or
metastatic disease and many do not receive treatment. Survival is improved with early-stage
diagnosis and treatment. These findings, coupled with the fact that women >65 constitute an
increasing proportion of the population, highlight the need to re-evaluate screening and treatment
practices in this population to detect cervical cancer at earlier stages and increase survival.

Keywords

Cervical cancer; elderly; older; disparities; mortality; Surveillance, Epidemiology, and End Results
(SEER); SEER-Medicare

INTRODUCTION

In 2021, an estimated 14,480 women in the United States will be diagnosed with cervical
cancer.l Approximately 20% of these cases will be diagnosed among women aged >65,
most of whom will have exited routine cervical cancer screening per current screening
recommendations.2:3 Although incidence rates of cervical cancer have been declining in
the United States (US) over the past five decades, this is not the case for rates among
women over the age of 65, especially for minorities.*=® After accounting for hysterectomy
prevalence, cervical cancer incidence and mortality rates in women older than 65 were
recently found to be 80% higher than previously reported.” Due to population growth and
increased life expectancy, it is estimated that the number of women over 65 years will
increase by 23% over the next 10 years,8 and it is therefore imperative to better understand
this large cohort of older women who remain at risk for cervical cancer.

Compared to younger women, women >65 are more likely to present with advanced stage
disease at diagnosis and have higher rates of comorbidities.8:9-12 Moreover, older women
are less likely to receive aggressive therapy, and may receive insufficient treatment at times,
despite growing evidence that they can often tolerate treatment well.13 Taken together, these
factors likely contribute to the high mortality rate observed among women in this older age
group.314.15

To date, knowledge on characteristics and prognosis of older women diagnosed with cervical
cancer remains limited. Given the high incidence and mortality and limited screening in

this population, coupled with the fact that it will take decades before we see an impact of
HPV vaccination in this age group, it is imperative to better understand cervical cancer in
this population. Thus, using SEER-Medicare data, we aimed to describe characteristics and
treatment of older women diagnosed with cervical cancer and the impact of these factors
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on cancer-specific survival. These data are essential to help identify targeted subpopulations
and specific interventions that can reduce cervical cancer morbidity and mortality in older
women.

Data Sources

This study is a retrospective analysis of the Surveillance, Epidemiology, and End Results
registry (SEER)-linked Medicare dataset approved by The Johns Hopkins Bloomberg
School of Public Health Institutional Review Board. This analysis focuses on cervical
cancer cases in women >65 years old, as reported by the SEER registry from 2004
through 2013, with linked Medicare enroliment files and Medicare claims, including
follow-up data through 2015. The SEER-Medicare dataset links two large population-based
sources of data, providing information about Medicare beneficiaries with cancer. The
SEER program, administered by the National Cancer Institute (NCI), includes population-
based tumor registries in 11 geographical areas: the metropolitan areas of San Francisco/
Oakland, Detroit, Atlanta, and Seattle; Los Angeles county; the San Jose—Monterey

area; and the states of Connecticut, lowa, New Mexico, Utah, and Hawaii.1® Medicare
covers approximately 97% of individuals aged 65 and older.1” The claims data provides
information on health care services that patients obtain through Medicare.

Study Population

The study included women aged >65 years who were diagnosed with cervical cancer
between January 1, 2004, to December 31, 2013 and were accounted for in both SEER and
Medicare datasets. Women were excluded if they did not have complete Medicare claims
data which requires women to have both Medicare Parts A and B for at least 12 months
prior to diagnosis (thus removing women <66 so we could have data on comorbidities
prior to incident cancer diagnosis). This also excludes women who had health maintenance
organization (HMO) medical insurance coverage. Additionally, women were excluded if
they did not have a recorded month of diagnosis, had multiple malignancies or if their
cancer was only diagnosed on autopsy or death certificate. Women were followed from
time of diagnosis to date of death or end of the study period in December 2015. Area of
residence was obtained using SEER’s rural-urban continuum code population definitions:
large metropolitan areas as metro areas of >1 million people, metro areas of 250,000 — 1
million, urban as population of 20,000 or more adjacent to a metro area, and less urban/rural
as <20,000 people or not adjacent to a metropolitan area.

Patient and tumor characteristics and treatment identification

SEER data were used to obtain demographic and clinical information including patients’ age
at diagnosis, year of diagnosis, marital status at diagnosis, area of residence. SEER data on
race/ethnicity was recoded to include Hispanic ethnicity. Additionally, tumor characteristics
including histology and American Joint Committee on Cancer (AJCC) stage were extracted
from SEER. Medicare claims from the 12 months prior to diagnosis were used to ascertain
comorbid conditions. Comorbidity scores were calculated using the Klabunde-modified
Charlson comorbidity index scale.1’
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Treatment was defined as receipt of any surgery (e.g., cone biopsy, hysterectomy, radical
hysterectomy), radiation therapy, or chemotherapy. Cancer-specific surgical treatment was
identified in the SEER dataset. Given known limitations related to completeness of other
cancer treatments?8, all non-surgical cervical cancer treatments were identified through
Medicare claims data using ICD-9 diagnosis codes, Common Procedural Terminology
(CPT) codes, Healthcare Common Procedure Coding System (HCPCS) codes, and revenue
center codes. A variable for chemoradiation was created and coded to include cases where
the start date of chemotherapy and radiation were within 14 days of one another.

Statistical analysis

RESULTS

Descriptive statistics were used to highlight patient, tumor, and treatment characteristics.
Poisson and cox regression models were used to evaluate factors potentially associated with
receipt of treatment and risk of death within 5 years, respectively. Univariate analyses were
first performed, followed by multivariate analysis including purposeful selection of factors
with p-values of < 0.10 or with known clinical significance. Adherence to the proportional
hazards assumption was confirmed with log-log plots. No collinearity was noted between
any of the factors in the final model. Women contributed time at risk from date of diagnosis
until loss to follow-up, death, or administratively at the end of the study period December
31, 2015. Cancer-specific survival rates were estimated using the Kaplan-Meier method.1°
Stratified Kaplan-Meier curves were used to compare survival among subgroups based on
patient and tumor characteristics. The resulting relative survival curves were compared
using log-likelihood statistics. All tests were 2-sided, and p-values <0.05 were considered
statistically significant. All statistical analyses were performed using STATA version 15
(StataCorp, College Station, TX).

Patient and Tumor Characteristics

A total of 2,274 women were identified from the SEER-Medicare dataset and met study
inclusion criteria (Figure 1). The median age at cervical cancer diagnosis was 76.1 years
(interquartile range [IQR] 68.6 — 83.6 years; Table 1). Cases were equally distributed by
age with nearly one-third of cases occurring in the youngest (aged 66—70 years) and oldest
(>80 years) age groups. The majority of patients were non-Hispanic White (64.8%), had
comorbidity scores = 1 (53.9%), and resided in metropolitan areas (81.8%). Cervical cancer
cases in this population were predominately squamous cell carcinomas (SCC) (66.3%) with
17.5% adenocarcinomas (AC). Most were diagnosed as AJCC stage Il or higher (62.7%),
including nearly one-quarter of women diagnosed at Stage IV (23.1%).

Subtle but important differences by race and distribution of histologic subtypes over time
were observed (Appendix A). Women with AC (75.1%) and were more likely to be
diagnosed with stage | disease (31.6%). Over time, women were more likely to be diagnosed
with AC, with AC accounting for 16.8% in early years (2004-2006) and 19.0% in later years
(2010-2013) (Appendix B).
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Receipt of Treatment

Nearly 15% of patients received no cancer-specific treatment (14.6%; Table 1). Among

the 85% of women who received treatment, the most common regimen was surgery with
adjuvant chemotherapy and/or radiotherapy (41.9%), followed by radiotherapy alone for
18.8% of women. Treatment rates were lowest among women >80 (76.0%; Table 2), those
with 3 or more comorbidities (73.7%), non-AC/non-SCC histology (73.4%), and those with
stage 1V (76.7%) or unknown stage disease (63.3%).

Receipt of treatment varied within the cohort based on patient and disease characteristics
(Table 2). On univariate analysis, women >80 were less likely to receive treatment compared
to women who were aged 66—70 (RR 0.83 [95% CI 0.74 — 0.94]), and those with a
comorbidity score of =3 were less likely to receive treatment compared to those with no
comorbidities (RR 0.81 [95% CI 0.70 — 0.94]). Additionally, women with advanced stage
disease (AJCC Stage IV; RR 0.82 [95% CI 0.72 — 0.93]), and those with unknown stage
(RR 0.67 [95% CI 0.57 — 0.80]), were less likely to receive treatment compared to those
with Stage | disease. After considering potential confounders, women aged >80, those with
a comorbidity score of =3, and those diagnosed at stage IV and unknown stage were still
significantly less likely to receive treatment. Among women with Stage | disease, 34 (6.1%)
did not receive treatment, of whom most were >80 (64.7%) and had comorbidity scores >1
(61.8%). No differences in receipt of treatment were observed across race, marital status,
area of residence, and histology.

Cancer specific survival

The median survival time following cervical cancer diagnosis was 56 months, and 5-year
cancer-specific survival was 49.5% (95% Cl: 47.5% — 51.6%). Five-year cancer-specific
survival decreased significantly for each sequential age group (p<0.01; Figure 2A): 58.4%
for women ages 66-70, 53.4% for ages 71-75 years, 44.4% for ages 76-80, and 40.3% for
women aged >80 years. Additionally, Black women had significantly lower 5-year cancer-
specific survival compared to all other races/ethnicities (p=0.01; Figure 2B): 44.6% for
Black women, 49.6% for White, Non-Hispanic women, 51.2% for ‘other’ races/ethnicities,
and 56.1% for White, Hispanics. The 5-year cancer-specific survival was comparable
between SCC and AC (52.9% and 49.9%, respectively, p=0.61;) but ‘other’ histologic
subtypes had significantly lower survival at 35.4% (p<0.01; Figure 2C). The 5-year cancer-
specific survival decreased with increasing stage of disease at diagnosis (p <0.01; Figure
2D): 78.9% for Stage I, 60.0% for Stage I1, 47.2% for Stage 111, and only 18.9% for

those diagnosed with Stage 1V disease. Those with unknown stage also had low 5-year
cancer-specific survival (38.5%). Overall survival rates revealed similar findings, although
overall survival rates were lower (data not shown).

Risk factors associated with cancer-specific survival

Various patient and disease characteristics were found to be associated with cancer-specific
survival in this cohort (Table 3). On univariate analysis, lower cancer-specific survival was
associated with older ages (ages 76-80=HR 0.66 (95% CI 0.54 — 0.81) and >80=HR 0.58
(95% C1 0.49 — 0.70), compared to ages 66—70. Women with ‘other’ histology types had a
lower cancer-specific survival compared to those with SCC [HR 0.60 (95% CI1 0.53 - 0.71)].
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Increasing stage at diagnosis was also associated with lower cancer-specific survival; women
with Stage Il (HR 0.50; 95% CI 0.38 - 0.65), 11l (HR 0.32; 95% CI1 0.25 — 0.41), and IV
(HR 0.14; 95% CI 0.11 — 0.17) disease all had lower cancer-specific survival compared to
those with Stage | disease. All forms of treatment, except for chemotherapy alone (which
was rare), were associated with much higher cancer-specific survival compared to no receipt
of treatment. This included: surgery + chemotherapy/radiation (HR 2.56; 95% CI 1.53 —
2.63), chemoradiation (HR 2.32; 95% CI 1.81 — 2.94), surgery only (HR 6.67; 95% CI 4.76
—10.0), and radiation only (HR 1.45; 95% CI 1.19 — 1.79). Lower cancer-specific survival
was observed for Black women (HR 0.83; 95% CI 0.69 — 0.99) although this association was
attenuated and no longer significant after multivariable adjustment (HR 0.95; 95% CI 0.81 —
1.11). Factors found to be significant after adjustment included age >80 (HR 0.77; 95% ClI
0.64 — 0.91), residing in a metropolitan area (HR 0.85; 95% CI 0.75 — 0.99), other histology
(HR 0.73; 95% CI 0.62 — 0.85), and higher stage disease (Stage Il HR 0.53 95% CI 0.41 -
0.68, Stage 11l HR 0.35 95% CI 0.28 — 0.44), and Stage IV HR 0.16 95% CI 0.13 — 0.21).

DISCUSSION

Using SEER-Medicare data we identified a total of 2,147 women aged >65 who were
diagnosed with cervical cancer. Most women were diagnosed with locally advanced or
metastatic disease, and 5-year cancer-specific survival was only 50%. Nearly 15% of
cervical cancers went untreated, with important differences by age, stage, and comorbidities.
Lowest survival rates were observed among older women, and women with advanced stage
disease. Importantly, even after accounting for older age, treatment was associated with

an increased survival rate. These findings, coupled with the fact that women aged >65
constitute an increasing proportion of the US population and remain at-risk for cervical
cancer into their 80’s, highlight the need to re-evaluate screening and treatment practices in
this population.

Similar to previous studies among older US women!®20 from 2006 to 2012, nearly 1/6

of women in the present study did not receive any treatment. In the present analysis,
women aged 80 years and older remained less likely to receive treatment compared to
women aged <80 years after adjusting for important factors such as stage at diagnosis

and comorbidities, suggesting that age itself is associated with decreased likelihood of
receiving treatment. It remains unclear if these women declined or were not offered
treatment; however, this is consistent with previous studies showing that, stage for stage,
women =65 are treated less aggressively compared to women <65.11 For example, older
women are less likely to undergo extensive surgery, such as radical hysterectomy and
pelvic lymphadenectomy, compared to younger women.12:21 Furthermore, we suspect the
consistent lack of treatment among older women across studies29:22 can be partially
explained by high rates of comorbidities 12:23-25 and high proportion of stage 1V disease
compared to younger women. Historically, older individuals with geriatric conditions and
comorbidity have been underrepresented in trials and studies.2® Further research focusing on
this population is imperative to better elucidate the complex interplay between age, stage at
presentation and comorbidities.2’
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Given that screening is associated with a significantly reduced risk of cervical cancer,
advanced stage disease, and death from the disease?8 the discontinuation of screening at age
65 for the majority of women may play a role in the late stage at diagnosis and subsequently
more difficult treatment decisions and outcomes in this population. Unfortunately, we were
unable to retrieve information on previous screening history from SEER-Medicare linked
data but previous studies report that about 25-50% of women diagnosed with cervical cancer
had adequate screening prior to exiting.2%-31 Furthermore, research has shown that screening
prior to exiting is associated with a decreased risk of cervical cancer after age 652432:33 and
a decreased risk of advanced stage disease.3# Coupled with the fact that the life expectancy
is increasing, and the number of women with an intact cervix is increasing as a result of
declining hysterectomy incidence rates,3° these findings may also suggest a need to continue
screening beyond the age of 65.36 On the other hand, due to atrophy and the retraction of

the transformation zone into the cervical canal in older women, false negative screening and
diagnostic work-up of screen-positive women is very challenging.3” Thus, further research

is needed to better understand the impact of screening in this population and to improve the
effectiveness of screening programs for older women.

Like treatment, survival rates also declined significantly with increasing age, from 54.5%

in women aged 66-70 to 37.4% in women aged 80 years and older. Although older

women were more likely to be diagnosed with advanced stage disease, less likely to receive
treatment, have a higher comorbidity score, and more likely to be diagnosed with other
histologic subtypes, risk of cervical cancer death remained higher among older women after
adjusting for these variables. This persistently elevated risk of cancer mortality may be due
to other clinically important factors, such as type of treatment (e.g., surgery, radiotherapy,
chemotherapy, etc.) and premature cessation of treatment because of side effects or patient
wishes, which were not accounted for in this study. Thus, more studies are needed to explore
potential explanations for these findings to improve survival, especially given the increasing
life expectancy in the general population.

Unlike previous studies of women diagnosed with cancer = 25 years38 we found no
statistical differences in receipt of treatment across race/ethnicity but 5-year cancer-specific
survival did vary from a high of 56% in White Hispanic to 45% in Black women.
Mechanisms behind racial disparities in survival are likely multifactorial and related to
patient factors (i.e., socio-economic status, comorbidity, etc.), provider factors (screening,
surgery, quality of treatment, etc.)3%40, and disease factors (histology, stage, etc.). In the
present study, there were minor differences in stage at presentation, but Black women were
more likely to be diagnosed with “other’ histologic subtypes which are known to be more
aggressive and associated with lower survival rates. Thus, further investigation into the
relationship between various histologic subtypes and stage at presentation and how these and
care-related factors relate to racial disparities.

In our study, 5-year survival rates were similar between AC and SCC but significantly lower
among women diagnosed with other histologic subtypes. Previous literature comparing AC
to SCC has found AC to be more aggressive and associated with poorer prognosis*1-43
compared to SCC. However, there may have been too few AC cases in our study to detect

a statistically significant difference. Conversely, it is not surprising that other histologies
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had lower survival, given that several subtypes are known to be more aggressive and often
diagnosed at later stages, including small cell, papillary SCC, and mucinous carcinoma.*
Even after adjusting for potential confounders in our study, survival was still significantly
lower among other histologic subtypes compared to SCC, highlighting a potential a need to
explore new treatment options for these subtypes that are often underrepresented in clinical
trials due to small case numbers.

We recognize our study is subject to limitations. The SEER dataset is limited to eleven
SEER regions that may not adequately represent the entire U.S. population, which may
affect the generalizability of our findings if cases, treatment, or survival patterns from

other regions differ from those included here. In addition, we acknowledge the limitations
of using the Medicare database to calculate comorbidity scores and the potential risk

of misclassification of medical conditions due to reliance on ICD-9 codes. Additionally,
there may be coding errors and disruptions in observed rates due to coding transition/
errors. Other limitations of using ICD-9 codes include possible unmeasured confounding,
misclassification bias, missing data, and changing participant eligibility over time that stem
from not using data created or collected to answer a specific research question. On the other
hand, the use of the SEER-Medicare linked data provides a large sample size for robust
statistical analysis and together provide extensive treatment information. Additionally, our
analysis calculates cancer-specific survival, providing accurate information about the women
in this population who are dying of cancer versus other age-related conditions, which is
especially important to understanding the cancer outcomes in this population.

In conclusion, both treatment and survival decline significantly with increasing age, which
partly may be attributed to a higher proportion of advanced stage disease at diagnosis in
older women. Given that cervical cancer screening is associated with a significantly reduced
risk of cervical cancer, particularly advanced stage disease and death from the disease, even
among women older than 65, our findings highlight a need to re-evaluate the appropriate
age to exit routine screening.3® Furthermore, future studies may be necessary to explore
how to improve diagnostic work-up of women who screen positive, as this would allow

for earlier detection of disease thereby increasing likelihood of receiving (less aggressive)
treatment and improving survival. Given that the proportion of the population over the

age of 65 continues to grow, it will take decades to see the impact of the HPV vaccine

in this age group>, and life expectancy is increasing, the burden of disease among older
women will continue to increase. Therefore, further evaluation of screening, diagnostic, and
treatment practices in this population are critical in order to increase survival and keep up
with advances in medical care and population health that have now afforded women a longer
life.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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NOVELTY AND IMPACT STATEMENT

In SEER-Medicare linked data from 2004 — 2013, most women >65 with cervical cancer
were diagnosed with locally advanced or metastatic disease. Both receipt of treatment
and survival decreased with increasing age. These findings, coupled with the fact that
women aged >65 constitute an increasing proportion of the population, highlight the need
to re-evaluate screening and treatment practices in older women to detect cervical cancer
at earlier stages and increase survival.

Gynecol Oncol. Author manuscript; available in PMC 2023 April 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Lichter et al.

Page 13

. Most women >65 years with cervical cancer were diagnosed at stage 11 or

. Nearly 15% of patients weren’t treated, which was associated with age>80,

. 5-year cancer-specific survival was 50% overall and treatment was associated

. Increasing age and stage at diagnosis were associated with lower cancer-

Highlights

higher (63%), including 23% at Stage V.

comorbidity scores =3, and stage IV disease.

with higher cancer-specific survival.

specific survival.
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Figure 1 -

Flow chart of selection of the study population.
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A-D - Cervical cancer 5-year cancer specific survival for women >65 years of age who were
diagnosed between 2004-2013 in the SEER-Medicare database.

A. Survival, by age at diagnosis (years)

Age (years) | Number of patients | Events/deaths | 5-Yr Cancer-Specific 95% ClI Log-rank
Survival
66-70 663 276 58.4% 54.5% - 62.0%
71-75 541 252 53.4% 49.1% - 57.5%
p<0.01
76-80 417 232 44.4% 39.6% — 49.1%
>80 626 374 40.3% 36.4% — 44.1%
B. Survival, by race/ethnicity.
Race/ethnicity Number of Events/deaths | 5-Yr Cancer- 95% ClI Log-rank
patients Specific Survival
White, Non- 1455 734 49.6% 47.0% —52.1%
Hispanic
White, Hispanic 223 98 56.1% 49.3% — 62.3% p=0.02
Black 368 204 44.6% 39.4% - 50.0%
Other 201 98 51.2% 44.1% - 57.9%
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C. Survival, by tumor histology.

Tumor Histology | Number of Events/deaths | 5-Yr Cancer-Specific | 95% CI Log-rank
patients Survival

SCC 1490 702 52.9% 50.3% — 55.4% "

AC 393 197 49.9% 44.8% - 54.7% P=018

Other 364 235 35.4% 30.1% -40.4% | p<0.01 *

D. Survival, by stage.

AJCC Stage | Number of patients | Events/deaths | 5-Yr Cancer-Specific 95% ClI Log-rank

Survival

Stage | 555 117 78.9% 75.3% - 82.1%

Stage Il 375 150 60.0% 54.9% — 64.8%

Stage 11 515 272 47.2% 42.8% -51.4% | p<0.01

Stage IV 519 421 18.9% 15.6% — 22.4%

Unknown 283 174 38.5% 32.9% — 44.2%

Abbreviations: SCC, squamous cell carcinoma; AC, adenocarcinoma.

*
Log-rank comparing squamous and adenocarcinoma survival curves only

+ . . .
Log-rank comparing all three tumor histology survival curves
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Table 1:

Patient, tumor, and treatment characteristics of patients >65 years of age diagnosed with cervical cancer.’

Characteristic Total, n=2,247 (%)

Age at diagnosis (years)

66-70 663 (29.5)
71-75 541 (24.1)
76-80 417 (18.6)
>80 626 (27.9)
Race/Ethnicity
Non-Hispanic White 1455 (64.8)
Hispanic White 223 (9.9)
Black? 368 (16.4)
other® 201 (9.0)
Year of Diagnosis
2004-2006 702 (31.2)
2007-2009 671 (29.9)
2010 - 2013 874 (38.9)
Comorbidity Index Score
0 1035 (46.1)
1 490 (21.8)
2 249 (11.1)
>3 312 (13.9)
Unknown? 161 (7.2)
Marital Status
Single/Not Married 1476 (65.7)
Married 634 (28.2)
Unknown 137 (6.1)
Area of Residence
Large Metropolitan 1218 (54.2)
Metropolitan 620 (27.6)
Urban 123 (5.5)
Less Urban/Rural 286 (12.8)
Tumor Histology
scc 1490 (66.3)
AC 393 (17.5)
Other® 364 (16.2)
AJCC Stage (6th edition)f
Stage | 555 (24.7)
Stage 11 375 (16.7)
Stage 11 515 (22.9)
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Characteristic Total, n=2,247 (%)
Stage IV 519 (23.1)
Unknown/Unavailable? 283 (12.6)

Treatment
No Treatment 329 (14.6)

Surgery + Chemotherapy or Radiation 942 (41.9)
Chemoradiation 239 (10.6)
Surgery Only 275 (12.2)
Chemotherapy Only 40 (1.8)

Radiation Therapy Only 422 (18.8)

Abbreviations: SCC, squamous cell carcinoma; AC, adenocarcinoma.

aSource: SEER-Medicare 2004-2013 linked database.

blncludes both Hispanic (n=3) and non-Hispanic Blacks (n=365)

cOther includes: American Indian/AK Native. Asian/Pacific Islander. Variable is independent of Hispanic ethnicity.

dPatients without Medicare hospital data required to calculate the co-morbidity scores were categorized as ‘Unknown’.

EOther includes: Unspecified neoplasms (n=43), epithelial neoplasms NOS (n=147), complex epithelial neoplasms (n=61), basal cell neoplasms
(n=6), cystic, mucinous, and serous neoplasms (n=62), nevi and melanomas (n=15), soft tissue tumors and sarcomas (n=3), myomatous neoplasms

(n=5), complex mixed and stromal neoplasms (n=28), mesonephromas (n=1), and gliomas (n= 1), and miscellaneous tumors (n=1)

SEER Modified AJCC 6th Edition - Derived by algorithm from extent of disease (EOD). Not available for all years or for all sites. The modified
version stages cases that would be un-staged under strict AJCC staging rules.

glncludes variables that had a recode scheme was not yet available for analysis of patient staging.
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Patient and tumor variables associated with receipt of treatment” for women >65 years of age diagnosed with

. b
cervical cancer.

Variable

Received Treatment® n = 1,918 (%)

Unadjusted RR (95% ClI)

Adjusted RR (95% CI)

Age at Diagnosis
66-70
71-75
76-80
>80

Race/Ethnicity
White, Non-Hispanic
White, Hispanic

Black®

Otherd
Comorbidity Index

0

1

23

Unknowne
Marital Status
Single/Not Married
Married
Unknown
Area of Residence
Large Metropolitan
Metropolitan
Urban
Less Urban/Rural
Tumor Histology
SCcC
AC

Otherf

AJCC Stage (6th edition)g

Stage |
Stage 11
Stage 111
Stage IV

Unknown/7

603 (91.0)
480 (88.7)
359 (86.1)
476 (76.0)

1234 (84.9)
200 (89.7)

303 (82.3)

181 (90.0)

739 (71.4)
429 (87.6)
197 (79.1)
230 (73.7)

125 (77.6)

1242 (84.1)
575 (90.7)
101 (73.7)

1003 (82.3)
532 (85.8)
102 (82.9)
250 (87.4)

1317 (88.4)
334 (85.0)

267 (73.4)

521 (93.9)
356 (94.9)
464 (90.1)
398 (76.7)

179 (63.3)

1.00 (Reference)

0.98 (0.87 — 1.10)
0.94 (0.83 - 1.08)
0.83 (0.74 - 0.94)

1.00 (Reference)
1.05(0.91 - 1.23)

0.97 (0.86 — 1.10)

1.06 (0.91 — 1.24)

1.00 (Reference)

0.97 (0.86 — 1.08)
0.87 (0.75 - 1.02)
0.81 (0.70 — 0.94)

0.86 (0.71 - 1.03)

1.00 (Reference)
1.08 (0.98 - 1.19)
0.88(0.72-1.07)

1.00 (Reference)

1.01 (0.91-1.12)
0.98 (0.78 — 1.20)
1.03(0.90-1.18)

1.00 (Reference)
0.96 (0.85-1.08)

0.83 (0.73 - 0.95)

1.00 (Reference)

1.01 (0.88 - 1.16)
0.96 (0.85 — 1.09)
0.82 (0.72-0.93)

0.67 (0.57 — 0.80)

1.00 (Reference)

0.98 (0.87 - 1.11)
0.96 (0.84 — 1.10)
0.87 (0.77 - 0.98)

1.00 (Reference)
1.04 (0.89- 1.20)

1.01 (0.89 — 1.14)

1.07 (0.91 — 1.24)

1.00 (Reference)

0.97 (0.87 - 1.09)
0.89 (0.76 — 1.04)
0.85 (0.73 - 0.98)

0.86 (0.71 - 1.03)

1.00 (Reference)
1.02 (0.93-1.14)
0.92 (0.75-1.13)

1.00 (Reference)

1.00 (0.90 — 1.12)
0.98 (0.80 — 1.20)
1.04 (0.90 - 1.19)

1.00 (Reference)
0.97 (0.86 — 1.09)

0.90 (0.79 - 1.03)

1.00 (Reference)

1.01 (0.88 — 1.16)
0.96 (0.85 — 1.09)
0.84 (0.73 - 0.96)

0.72 (0.60 - 0.85)

Abbreviations: RR, relative risk; Cl, confidence interval; SCC, squamous cell carcinoma; AC, adenocarcinoma.
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aTreatment is defined as receipt of a single treatment or combination of surgery, chemotherapy, and/or radiation.

bSource: SEER-Medicare 2004-2013 linked database.

clncludes both Hispanic (n=3) and non-Hispanic Blacks (n=365)

dOther includes: American Indian/AK Native. Asian/Pacific Islander. Variable is independent of Hispanic ethnicity.

61Pa’(ien'{s without Medicare hospital data required to calculate the co-morbidity scores were categorized as ‘Unknown’.

fOther includes: Unspecified neoplasms (n=43), epithelial neoplasms NOS (n=147), complex epithelial neoplasms (n=61), basal cell neoplasms
(n=6), cystic, mucinous, and serous neoplasms (n=62), nevi and melanomas (n=15), soft tissue tumors and sarcomas (n=3), myomatous neoplasms

(n=5), complex mixed and stromal neoplasms (n=28), mesonephromas (n=1), and gliomas (n= 1), and miscellaneous tumors (n=1)

gSEER Modified AJCC 6th Edition - Derived by algorithm from extent of disease (EOD). Not available for all years or for all sites. The modified
version stages cases that would be un-staged under strict AJCC staging rules.

h . . . - .
Includes variables that had a recode scheme was not yet available for analysis of patient staging.

Gynecol Oncol. Author manuscript; available in PMC 2023 April 01.



Lichter et al. Page 21

Table 3:
Risk factors associated with cancer specific survival for women >65 years of age diagnosed with cervical

a
cancer.

Characteristic Total, n=2,247  Unadjusted HR (95% CI)  Adjusted HR (95% CI)

Age at Diagnosis

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

66-70
71-75
76-80
>80

Race/Ethnicity

Non-Hispanic White
Hispanic White

Blackb

Other®

Comorbidity Index

0
1

23

Unknownd

Marital Status

Single/Unmarried
Married

Unknown

Avrea of Residence

Large Metropolitan
Metropolitan
Urban

Less Urban/Rural

Tumor Histology

SCC
AC

Other®

AJCC Stage (6th edition)f

Stage |
Stage 11
Stage 111
Stage IV

Unknown?

Treatment

663
541
417
626

1455
223

368

201

702
671
874

1035

490
249
312
161

1476
634
137

1218
620
123

286

555
375
515
519

283

1.00 (Reference)

0.85 (0.72 — 1.01)
0.65 (0.54 — 0.77)
0.56 (0.48 — 0.66)

1.00 (Reference)
1.26 (1.02 - 1.56)

0.87 (0.75 - 1.02)

1.10 (0.89 — 1.35)

1.00 (Reference)

0.89 (0.76 — 1.03)
0.93 (0.76 — 1.14)
0.76 (0.64 — 0.91)

0.75 (0.60 — 0.93)

1.00 (Reference)
1.28 (1.11 - 1.46)
1.07 (0.83 - 1.37)

1.00 (Reference)

0.92 (0.80 — 1.05)
0.93 (0.71 - 1.20)
0.91 (0.76 — 1.08)

1.00 (Reference)
0.90 (0.76 — 1.05)

0.57 (0.49 - 0.66)

1.00 (Reference)

0.49 (0.38 - 0.62)
0.32 (0.26 — 0.40)
0.13 (0.11 - 0.16)

0.24 (0.19 - 0.30)

1.00 (Reference)

0.90 (0.76 — 1.07)
0.71 (0.59 - 0.85)
0.77 (0.64 - 0.91)

1.00 (Reference)
1.12 (0.91-1.39)

0.95 (0.81 - 1.11)

1.07 (0.86 — 1.33)

1.00 (Reference)

0.94 (0.81 - 1.10)
1.13 (0.92 - 1.39)
1.03 (0.85 - 1.23)

0.95 (0.76 — 1.20)

1.00 (Reference)
1.08 (0.93-1.24)
1.14 (0.89 - 1.47)

1.00 (Reference)

0.86 (0.75 - 0.99)
0.95 (0.73 — 1.24)
0.90 (0.75 — 1.08)

1.00 (Reference)
0.89 (0.76- 1.05)

0.73 (0.62 - 0.85)

1.00 (Reference)

0.53 (0.41 - 0.68)
0.35 (0.28 — 0.44)
0.16 (0.13-0.21)

0.34 (0.26 — 0.44)
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Characteristic Total, n=2,247 Unadjusted HR (95% CIl)  Adjusted HR (95% CI)
No Treatment 329 1.00 (Reference) 1.00 (Reference)
Surgery + Chemotherapy/Radiation 942 2.73(2.33-3.21) 2.08 (1.74 — 2.50)
Chemoradiation 239 2.43 (1.95-3.03) 1.79 (1.40 - 2.28)
Surgery Only 275 6.16 (4.62 — 8.22) 2.46 (1.80 — 3.38)
Chemotherapy Only 40 1.01 (0.69 — 1.46) 1.25(0.85-1.84)
Radiation therapy Only 422 1.43(1.20-1.70) 1.24 (1.03 - 1.49)

Abbreviations: HR, hazard ratio; SCC, squamous cell carcinoma; AC, adenocarcinoma.
aSource: SEER-Medicare 2004-2013 linked database.

blncludes both Hispanic (n=3) and non-Hispanic Blacks (n=365)

COther includes: American Indian/AK Native. Asian/Pacific Islander. Variable is independent of Hispanic ethnicity.

Patients without Medicare hospital data required to calculate the co-morbidity scores were categorized as ‘Unknown’.
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EOther includes: Unspecified neoplasms (n=43), epithelial neoplasms NOS (n=147), complex epithelial neoplasms (n=61), basal cell neoplasms
(n=6), cystic, mucinous, and serous neoplasms (n=62), nevi and melanomas (n=15), soft tissue tumors and sarcomas (n=3), myomatous neoplasms

(n=5), complex mixed and stromal neoplasms (n=28), mesonephromas (n=1), and gliomas (n= 1), and miscellaneous tumors (n=1)

f.

SEER Modified AJCC 6th Edition - Derived by algorithm from extent of disease (EOD). Not available for all years or for all sites. The modified

version stages cases that would be un-staged under strict AJCC staging rules.

glncludes variables that had a recode scheme was not yet available for analysis of patient staging.
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