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Abstract

Background: Although survival has improved dramatically for most adolescents and young
adults (AYAs, 15-39 years old) with cancer, it remains poor for those presenting with metastatic
disease. To better characterize this subset, we conducted a landscape survival comparison with
older adults (OAs, 40-79 years).

Methods: Using Surveillance, Epidemiology, and End Results Program data from 2000-

2016, we examined incident cases of poor-prognosis metastatic cancers (5-year survival <

50%) among AYAs (n=11,518) and OAs (n=345,681) and compared cause-specific survival

by sociodemographic characteristics (race/ethnicity, sex, and socioeconomic status). Adjusted
hazard ratios (aHRs) for death from metastatic disease (95% confidence intervals [95%CI]) were
compared between AYAs and OAS (Pint)-

Results: AYAs had significantly better survival than OAs for every cancer site except kidney,
where it was equivalent (range of aHRs: 0.91 [95%CI 0.82-1.02] for kidney cancer to 0.33 [0.26—
0.42] for rhabdomyosarcoma). Compared to their OA counterparts, greater survival disparities
existed for AYAs who were non-Hispanic Black with uterine cancer (aHR=2.20 [1.25-3.86] versus
1.40 [1.28-1.54]; pint=0.049) and kidney cancer (aHR=1.51 [1.15-1.98] versus 1.10 [1.03-1.17];
pint=0.04); non-Hispanic Asian/Pacific Islanders with ovarian cancer (aHR=1.47 [1.12-1.93]
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versus 0.89 [0.84-0.95], pint<0.001); and males with colorectal cancer (aHR=1.21 [1.10-1.32]
versus 1.08 [1.06-1.10]; pint=0.045)).

Conclusions: AYAs diagnosed with these metastatic cancers have better survival than OAs, but
outcomes remain dismal.

Impact: Overcoming the impact of metastasis in these cancers is necessary for continuing
progress in AYA oncology. Sociodemographic disparities affecting AYAs within kidney, uterine,
ovarian, and colorectal cancer could indicate plausible effects of biology, environment, and/or
access and should be explored.
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INTRODUCTION

Among the many challenges in adolescent and young adult (AYA, 15-39 years) oncology,
overcoming survival disparities is a key priority. In landmark studies from the early

2000s, AYAs with cancer were shown to have lower overall survival improvement than

both younger and older populations and poorer cancer-specific outcomes [1, 2]. Potential
explanations for these disparities included unfavorable tumor biology, more advanced
disease, impaired access to appropriate care, delayed diagnosis, use of suboptimal treatment
regimens, and excess treatment-related toxicity [3-8]. It has been postulated that AYAs

are more prone to developing higher-risk forms of cancer than other age groups [9, 10].
Regardless, therapeutic advances have led to improved diagnosis and treatment, with 5-year
survival for all AYA cancers combined now being 85%, the highest of all age groups [11-
21].

Unfortunately, some AYAs have been left behind. Lower survival persists for specific subsets
defined by diagnosis, histology, stage, sex, race/ethnicity, and socioeconomic status (SES)
[15, 16, 18, 22-25]. Of these, being diagnosed with metastatic disease carries the worst
prognosis. In AYAs with metastatic cancer, five-year survival is below 40% for most types
and much lower for many. For metastatic breast and colorectal carcinoma, 5-year survival is
only 15-20% and is less than 10% for metastatic melanoma and metastatic carcinomas

of the kidney, stomach, and lung [18, 22]. In aggregate, adjusted mortality for AYAs
diagnosed with metastatic cancer is 6-fold greater than those with localized disease [15].

For breast, lung, stomach, and colorectal carcinoma, as well as soft tissue sarcomas, AYAs
with metastatic versus localized disease have an 8 to 14-fold higher risk of death, and a
30-fold higher risk with metastatic melanomas and carcinomas of the uterus and kidney [15].

Independent of cancer stage, AYAs who are racial/ethnic minorities, male, or low SES
demonstrate significantly poorer survival compared to their non-Hispanic White, female and
high SES counterparts [15, 19, 25]. Associations between sociodemographic and biological
variables are documented for certain hematologic malignancies such as acute myeloid
leukemia [26], as well as some high-risk metastatic and loco-regional cancers, including
HER2/ER/PR-negative breast cancer in younger non-Hispanic Black [NHB] women and
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colorectal cancer in younger patients and racial/ethnic minorities [27-35]. Yet, patterns of
metastatic disease among AYAs, specifically in the context of sociodemographic factors,
remain largely unexplored despite their potential for informing improved diagnosis and
treatment.

As an initial step in exploring sociodemographic risk factors for presenting with metastatic
disease, our group recently used Surveillance, Epidemiology, and End Results (SEER)
registry data to compare incidence patterns and trends by age and sociodemographic factors
among AYAs versus older patients for twelve poor-prognosis metastatic cancers (5-year
survival less than 50%) relevant to AYAs between 2000-2016 [36]. Although that study
showed AYAs are less likely than older adults to present with metastatic disease in all

sites except breast and stomach, the incidence of metastatic breast, stomach, colorectal,
and kidney cancer is rising significantly faster among AYAs compared to older adults.
Additionally, AYAs who are racial/ethnic minorities or of low SES have a higher risk of
presenting with metastatic disease in breast, stomach, and kidney cancer compared to their
older counterparts.

Using the same SEER cohort of AYAs and older adults with the same poor-prognosis
metastatic solid tumors prevalent among AYAs and older adults, we now report results of
this current study that compares survival and its association with sociodemographic factors.
Our overall objective was to determine whether AYAs with these select metastatic cancers,

in aggregate and/or within sociodemographic subsets, are at greater risk of dying than older
adults. By using this “landscape approach,” our study was positioned to (1) examine whether
the prevailing narrative of AYAs being uniformly predisposed to poorer outcomes is true
within metastatic disease; and (2) look for evidence pointing towards potential age-related
differences in cancer biology, treatment response, and/or cancer care delivery that could be
exploited to improve outcomes in these high-risk patients.

METHODS

Data Source and Cancer Selection

This was a population-based study utilizing SEER-18 registry data. Patients were 15—

79 years old when first diagnosed with selected poor-prognosis, metastatic primary
malignancies (pragmatically defined by 5-year overall survival less than 50%) between
January 2000 and December 2011. Patients up to age 79 were included to account for varied
incidence rates for the selected cancers; those aged 80 and older were excluded given their
frailty and limited ability to tolerate chemotherapy [37]. Metastatic disease was denoted

by “distant” stage disease, defined by the SEER coding rule as “tumor which has spread

to body areas distant or remote from the primary tumor” [38]. Cancer sites included in

this analysis were common solid tumors relevant to AYAs: bone tumors (osteosarcoma,
chondrosarcoma, Ewing sarcoma, and others), melanoma, rhabdomyosarcoma, other soft
tissue sarcomas, and carcinomas of the breast, cervix, uterus, ovary, colon-rectum, kidney,
lung, and stomach. Rhabdomyosarcoma was evaluated separately as it is clinically and
biologically distinct from other soft tissue sarcomas [39]. Cervical and uterine cancers were
examined individually due to differences in biology, risk factors, and screening. Consistent
with our focus on poor-prognosis cancer, germ cell tumors were excluded as 5-year survival
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is > 50% even with metastases [22]. Kaposi sarcoma and non-Hodgkin lymphoma were

excluded due to their distinctive HIV-associated epidemiology [15, 40]. Leukemias were
excluded as they are inherently disseminated at diagnosis and not staged as metastatic or
non-metastatic. Patients with subsequent primary cancers were excluded.

Variable Definitions

Patients were classified as AYA (15-39 years) or older adult (40-79 years). For each case,
sex (male, female); race and ethnicity (non-Hispanic White [NHW], NHB, non-Hispanic
Asian/Pacific Islander [NHAPI], and Hispanic [all races]); and SES were assessed. For both
age groups, the primary cancer site was identified using the SEER AYA site recode [41].
The SEER census tract level SES index is a time-dependent composite score constructed
from seven relevant census tract variables: median household income, median house value,
median rent, percent below 150% of poverty line, education index, percent working class,
and percent unemployed [42, 43]). SES scores are calculated for each year using census
data and American Community Survey 5-year estimates and subsequently categorized into
tertiles with equal populations across the entire SEER catchment area. Tertiles were chosen
instead of quintiles to optimize case numbers for all cancer types and were accessed through
the SEER specialized census-tract level and rurality database.

Statistical Analyses

Survival data were obtained using SEER*Stat software version 8.3.6 [44]. Vital status was
determined through information sharing from reporting hospitals, record linkage with vital
statistics, Social Security Administration, driver license information, and credit records.
Follow-up data were available through December 31, 2016. Patients alive at the end of

the follow-up period or lost to follow-up were censored at the end of study date or

date of last known previous contact while alive, respectively. The primary outcome was
cause-specific survival, which accounts for competing risks. Cause-specific 5-year survival
for each age group by cancer site was calculated using the nonparametric Kaplan-Meier
survival function. Kaplan-Meier survival plots were utilized to compare survival patterns in
AYAs and older adults in aggregate and by sociodemographic variables. Survival differences
between age groups were assessed using the log-rank test.

Cox proportional hazards regression analysis was performed to determine the relative risk
of cause-specific mortality by cancer site for AYAs, males, NHBs, NHAPIs, Hispanics,

and low and middle SES (reference groups: older adults, females, NHWs, and high SES,
respectively). Multivariate models were adjusted for sex, race/ethnicity, and SES for AYAs
and older adults combined and separately to estimate adjusted hazard ratios (aHRs) with
95% confidence intervals (95%Cl). Modifying effects of age group were assessed by
including an interaction term in the multivariate analysis to compare aHRs for AYAs and
older adults within each sociodemographic subgroup and are reported as pjn. Assumption of
proportional hazards was tested by comparing Kaplan-Meier curves of study covariates and
verifying the constant proportionality of hazards over time. All p-values were two-sided with
significance defined as p<0.05. All statistical analyses were performed using SEER*Stat
Version 8.3.6 and SAS Version 9.4.
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Data Availability

RESULTS

Data were accessed from the SEER Census-Tract Level SES and Rurality Database and are
publicly available (https://seer.cancer.gov/seertrack/data/request/).

General survival patterns

In aggregate, AYAs with these twelve poor-prognosis metastatic cancers demonstrated
statistically significantly higher cause-specific survival than older adults (pjog-rank<0.001;
Figure 1). After adjusting for cancer site, race/ethnicity, sex, and SES, the risk of death for
all AYAs combined was 25% lower than older adults (aHR 0.75; 95%Cl 0.73-0.77) (Table
1). Cause-specific survival was statistically significantly better for AYAs than older adults in
all metastatic cancer sites except kidney cancer, where there was no statistically significant
difference (Figure 1). After adjusting for all sociodemographic factors, the hazard ratio for
death by cancer type among AYAs compared with older adults ranged from 0.91 (95%ClI
0.82-1.02) for kidney cancer to 0.33 (95%CI 0.26-0.42) for rhabdomyosarcoma (Table 1).
In aggregate, the 5-year cause-specific survival estimate was 21.4% (95%CI 20.7%—22.2%)
for AYAs and 9.3% (95%ClI 9.2%-9.4%) for older adults (Table 2). Five-year cause-specific
survival estimates varied substantially by cancer type.

Sociodemographic patterns

Race and ethnicity—For several cancer sites in both age groups, racial/ethnic minorities
were at higher risk for death compared to NHWs (Figure 2, Supplementary Table 1). Within
NHBs, the excess risk of death was significantly higher in AYAs than older adults for
uterine cancer (aHR 2.20 [95%CI 1.25-3.86] versus 1.40 [95%CI 1.28-1.54], respectively;
Pint=0.049) and kidney cancer (aHR 1.51 [95%CI 1.15-1.98] versus 1.10 [95%CI 1.03—
1.17], respectively; pint=0.04). Within NHAPIs, the excess risk of death was statistically
significantly higher in AYAs than older adults for ovarian cancer (aHR 1.47 [95%CI 1.12—
1.93] versus 0.89 [95%CI 0.84-0.95], respectively; pint<0.001). In contrast, for lung cancer,
the lower mortality risk for Hispanics in general was more pronounced among AYAS than
older adults (aHR 0.67 [95%CI 0.57-0.78] versus 0.91 [95%CI 0.89-0.93], respectively;
Pint<0.001].

Sex—For most cancer sites, males within both age groups were at higher risk of death
than females (Figure 3, Supplementary Table S1). This risk was statistically significantly
higher for AYA males than older adult males only in colorectal cancer (aHR 1.21 [95%Cl
1.10-1.32] versus 1.08 [95%CI 1.06-1.10], respectively; pj,=0.045).

Socioeconomic status—Compared to high SES, both AYAs and older adults of low SES
exhibited a higher risk of death across cancer sites; these risks were statistically significant
for carcinomas of the uterus, breast, colorectal, stomach, lung and melanoma (Figure 4,
Supplemental Table S1). In bone cancer, the excess risk for low SES was statistically
significant only for AYAs.
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DISCUSSION

Although recent analyses have documented impressive survival improvements among
most AYAs, those with poor-prognosis metastatic cancers remain at the highest risk of
death [15, 17, 18, 22]. These patients pose a formidable challenge to further advancing
survival for AYAs. It is postulated that AYAs, compared to younger and older patients,
are generally more prone to developing poor-prognosis cancers due to a propensity for
adverse tumor biology and clinically aggressive disease, as well as delayed diagnosis,
limited access to care, and inadequate treatment [3, 45, 46]. Contrary to that hypothesis,
we found in this study, using a novel “landscape” approach, that AYAs with these twelve
poor-prognosis metastatic cancers have superior survival than older adults in all but one,
where it was equivalent. These findings, along with several observed survival disparities
in sociodemographic subgroups, offer insights into the AYA as a cancer host and carry
implications for AYA cancer care, prevention, and research by highlighting multiple ongoing
disparities that preclude equitable survival improvements.

Our finding that AYAs experience better cause-specific survival than older adults across
multiple cancer sites has at least two potential explanations. First, AYAs might receive and
tolerate more intensive treatment regimens than older adults, who may be given reduced
intensity regimens to improve tolerance [37]. Second, for cancer types where the survival
advantage for AYAs was most striking, particularly rhabdomyosarcoma [47] and ovarian
[48], AYAs could have more favorable tumor biology. Future systematic tumor-specific
studies could explore this hypothesis utilizing histological data available through SEER.
Regardless, it seems clear that AYAs, compared with older adults, are not uniformly
disadvantaged in ways that translate into poorer survival across multiple cancers.

Our analysis demonstrated notable sociodemographic disparities in several domains. First,
patients of low SES were at increased risk of death in virtually every cancer site regardless
of age. This raises questions as to how access to care, insurance, and poverty may determine
survival outcomes, regardless of biological predictors. Poverty, in particular, is increasingly
recognized as a key predictor of survival outcomes, especially in childhood cancers [49,
50]. Second, while racial/ethnic minorities are at higher risk of death in all age groups for
most cancer sites, notable age-related disparities were seen in NHB AYAs with metastatic
kidney and uterine cancer and NHAPI AYAs with ovarian cancer. Third, in metastatic lung
cancer, minorities of both age groups, especially Hispanics, were unexpectedly less likely
to die compared to NHWs. Finally, while males in most cancer sites were at higher risk of
death, male AYAs with metastatic colorectal cancer were disproportionately more likely to
die of their disease than older males. These observations require further investigation into
mechanisms through which sociodemographic factors impact survival.

In this study, metastatic kidney cancer was the only site where AYAs did not have

better survival than older adults. This may be partially explained by NHB AYAs,

where significantly higher mortality was noted, possibly reflecting distinct biological
factors associated with aggressive disease. Additionally, the higher incidence in AYAs of
translocation-positive renal cell carcinoma, an aggressive subtype associated with metastatic
disease, may partially account for age-related survival disparities [51, 52]. Future studies
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investigating biological subtypes of kidney cancer as well as potential treatment disparities
are warranted, particularly in light of the rising incidence of kidney cancer in AYAs [53].

An increased risk of death for NHB AYAs with uterine cancer was also noted. Although
patient numbers were relatively small, their risk of mortality was the highest of all cancer
sites we examined. Among women of all ages, studies of uterine cancer comparing NHBs
with NHWs show increased mortality, later stage disease and poor-prognostic histologic
types [54]. Additionally, in light of studies linking low SES and insurance status to higher
mortality, our finding of increased mortality risk in low SES women with metastatic uterine
cancer prompts concerns about their access to optimal cancer care [55, 56]. Histology and
SES could play critical roles in the survival disparity of these NHB women, particularly
among AYAs.

As a whole, AYAs with metastatic ovarian carcinoma have significantly better outcomes
than older women. However, we found NHAPI AYAs have statistically significantly poorer
survival, raising questions about potentially unique risk factors in that subset. NHAPI
women of all ages are at increased risk of ovarian clear cell carcinoma, a rare histological
subtype of ovarian cancer known to have particularly poor outcomes in advanced stages
[57, 58]. To our knowledge, survival in AYAs with metastatic ovarian carcinoma has not
been evaluated for biological, environmental, or treatment-related associations that may
predispose NHAPI AYAs to worse survival.

Although the prognosis with metastatic lung cancer is dismal at any age, we unexpectedly
found AYAs have better survival than their older counterparts. Surprisingly and contrary

to most of the other cancers, racial/ethnic minorities were significantly less likely to die,
particularly Hispanic AYAs. Recent literature examining the distinctive epidemiological

and clinical characteristics of AYAs with lung cancer documents a predominance of non-
smokers with adenocarcinoma histology and more advanced stages at diagnosis [59]. Further
investigation exploring the histological and molecular profiles of racial/ethnic subgroups

of AYAs and older adults may elucidate biological mechanisms underlying superior AYA
outcomes that could be translated to older patients.

In light of recent studies showing a disproportionate rise in the incidence of metastatic
colon cancer among AYAs and middle-aged adults coupled with high rates of metastatic
disease in NHBs overall [36], the increased risk of death in male AYAs raises important
questions about potential biological or treatment-related disparities in this subgroup. Studies
examining the impact of sex on survival in young-onset metastatic colorectal cancer have
suggested premenopausal women may have potential hormone-mediated protection [60].
Although NHB men of all ages are at higher risk of death, this risk is similar between AYAs
and older adults, potentially indicating underlying aggressive tumor biology and/or reduced
access to effective treatment [61].

This study has both strengths and limitations. A key strength is the use of SEER

registry data, a robust and reliable resource [62] offering large sample sizes, that permits
identification of broad trends across a variety of cancers, including rare tumors such as
rhabdomyosarcoma, a biologically distinct form of sarcoma prone to present with metastases
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in AYAs [36]. Although evaluation of sociodemographic trends for rhabdomyosarcoma was
limited due to relatively few patients even in this national sample, this study highlights

the need for large-scale collaborations for investigating age-related risk factors in such rare
tumors. Additionally, the use of a “landscape” approach allows survival patterns to emerge
across cancer types that speak to AYAs as a group, which may be masked when focusing on
single cancers. Potential limitations are those inherent to registry-based research, including
possible misclassification of race/ethnicity provided by the reporting site and use of area-
based SES rather than individual level. Additionally, the SEER registry currently does not
report molecular subtypes of cancer or detailed patient-level treatment and clinical data,
which limits study of biologically focused characteristics [63] and potential therapy-related
disparities, including treatment intensity, that could differ by age. Furthermore, an in-depth
histological evaluation was not performed as this was outside the scope of the “landscape”
analysis of this manuscript. Future studies evaluating histology in a tumor-specific manner
are needed.

What implications follow from these results? First, although these results do not support
the narrative that AYAs generally have poorer outcomes than older adults, the fact that
their 5-year survival remains 25% or worse for most of these cancers is sobering. With up
to two thirds of these AYAs presenting with metastatic disease [36], our results suggest
that for AYAs in aggregate, further meaningful survival gains are unlikely unless and

until survival can be improved in this difficult subset of patients. Given the complex
challenges, this might be achievable only through strategic initiatives targeting metastatic
disease and its biological, sociological, and environmental determinants, as part of the
continuing “war on cancer” [64]. As a practical first step, improved accrual of AYAs

to existing adult-focused clinical trials for these poor-prognosis metastatic cancers would
help ensure that potential benefits of novel therapies reach AYAs [6, 65]. Second, low

SES clearly confers a higher mortality risk across all age groups for most poor-prognosis
metastatic cancers, raising concerns about treatment availability and access to care. Efforts
to define underlying mechanisms for this effect, including epigenetic modifications and
biological pathways related to toxic stress, have potential for improving outcomes in both
AYAs and older adults [66, 67]. Third, the marked racial/ethnic disparities found in most
cancers, with notably higher risks in certain AYA subgroups, present opportunities for
comprehensive genomic ancestry analysis relevant to the development of metastatic disease
and/or potential therapeutic targets. Fourth, certain poor-prognosis cancers, such as stomach
cancer, disproportionately burden minority AYAs [36] and show dismal survival across

all age groups and sociodemographic characteristics. This suggests there may be value in
targeted research efforts regarding early detection strategies, cancer prevention, and novel
therapeutic options for these cancers.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1:
Kaplan-Meier survival curves for adolescents and young adults (AYAs) and older adults,

Surveillance, Epidemiology, and End Results Program (2000-2016). Log-rank two-sided
p-values are reported. (A) all sites combined; (B) ovary; (C) breast; (D) bone; (E) uterus; (F)
melanoma; (G) cervix; (H) soft tissue sarcomas; (1) colorectal; (J) rhabdomyosarcoma; (K)
kidney; (L) lung; (M) stomach
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Figure 2:
Adjusted hazard ratios (adjusted for age, sex and socioeconomic status) by age group

and race/ethnicity: Surveillance, Epidemiology, and End Results Program (2000-2016).
Reference group is hon-Hispanic Whites. Error bars indicate 95% confidence intervals.
NHB = non-Hispanic Black; NHAPI = non-Hispanic Asian/Pacific Islander; RMS =
rhabdomyosarcoma; AYA = adolescent and young adult, OA = older adults.
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Figure 3:
Adjusted hazard ratios (adjusted for age, race/ethnicity and SES) by age group and sex:

Surveillance, Epidemiology, and End Results Program (2000-2016). Reference group is
females. Error bars indicate 95% confidence intervals. NHB = non-Hispanic Black; NHAPI
= non-Hispanic Asian/Pacific Islander; RMS = rhabdomyosarcoma; AYA = adolescent and
young adult, OA = older adults.
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Figure 4:
Adjusted hazard ratios (adjusted for age, race/ethnicity and sex) by age group for lowest

socioeconomic status (SES) tertile: Surveillance, Epidemiology, and End Results Program
(2000-2016). Reference group is highest SES tertiles. Error bars indicate 95% confidence
intervals. RMS = rhabdomyosarcoma; AYA = adolescent and young adult, OA = older
adults.
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Table 1:

Adjusted hazard ratios for death by site among AYAs compared to older adults: Surveillance, Epidemiology,
and End Results Program (2000-2016)

1duosnuen Joyiny 1duosnuey Joyiny
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Cancer Site Age Group N CrudeHR (95% CI) aHR (95% CI)
. OA 345,681
All Sites
AYA 11,518 0.61 (0.60 to 0.62) 0.75 (0.73 t0 0.77)
OA 13,332
Kidney
AYA 392 0.92 (0.83 to 1.03) 0.91 (0.82 to 1.02)
. OA 15,203
Stomach
AYA 1,094 0.83 (0.77 to 0.88) 0.83 (0.78 to 0.90)
. OA 3,462
Cervix
AYA 620 0.81 (0.73 to 0.89) 0.80 (0.72 to 0.89)
. OA 4,496
Melanoma
AYA 469 0.79 (0.71 to 0.88) 0.79 (0.71 to 0.89)
. OA 53,218
Colorectal
AYA 2,520 0.78 (0.74 t0 0.81) 0.79 (0.76 to 0.83)
. OA 20,220
Breast
AYA 1641 0.77 (0.73 t0 0.82) 0.77 (0.73 t0 0.82)
. OA 24,949
Uterus
AYA 141 0.74 (0.60 to 0.90) 0.75 (0.60 to 0.92)
. OA 201,069
Lung
AYA 1,977 0.70 (0.67 to 0.73) 0.72 (0.68 to 0.76)
OA 4,050
Soft tissue sarcoma”
AYA 795 0.67 (0.61 to 0.73) 0.65 (0.60 to 0.72)
. OA 569
Bone
AYA 646 0.68 (0.59 to 0.77) 0.64 (0.56 to 0.74)
. OA 24,949
Ovary
AYA 1004 0.64 (0.59 to 0.70) 0.63 (0.58 to 0.68)
. OA 163
Rhabdomyosarcoma
AYA 219 0.35 (0.28 to 0.44) 0.33 (0.26 to 0.42)

Indicates statistically significant difference in aHR for AYAs compared to OAs (p<0.05)
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Adjusted hazard ratio involves adjustment for cancer site (for “all sites” analysis) and all other sociodemographic factors (socioeconomic status
[SES], race/ethnicity, sex). Abbreviations: aHR = adjusted hazard ratio; Cl = confidence interval; OA = older adult.
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Table 2.

5-year cause-specific survival by cancer site for AYAs and older adults: Surveillance, Epidemiology, and End
Results Program (2000-2016)

AYA OA
Cancer Site N Survival Estimate % (95% CI) N Survival Estimate % (95% CI)
All sitescombined | 11,389 21.4 (20.7 10 22.2) 343,601 9.3(9.2109.4)
Ovarian 996 44.6 (41.4t0 47.8) 24,852 28.4 (27.9 to 29.0)
Breast 1,631 34.0 (31.6 to 36.3) 20,130 25.4 (24.8 t0 26.0)
Uterine 139 31.6 (23.7 to 39.8) 4,909 18.6 (17.510 19.8)
Bone 645 31.0 (27.4 t0 34.7) 565 25.4 (21.8 10 29.2)
Cervical 621 22.3(19.0to 25.7) 3,423 17.1(15.8t0 18.4)
Soft tissue sarcomas 77 20.8 (17.9 to 23.8) 4,027 12.0 (10.9t0 13.0)
Melanoma 464 20.7 (17.1to 24.6) 4,468 14.7 (13.6 to 15.8)
Colorectal 2,500 18.6 (17.1t0 20.2) 52,891 13.0 (12.7 to 13.3)
RMS 215 19.4 (14.3 10 25.2) 163 3.5(1.3t07.5)
Kidney 391 10.7 (7.8t0 14.2) 13,301 10.0 (9.5 t0 10.5)
Lung 1,948 9.5(8.2t010.9) 199,841 3.9 (3.8104.0)
Stomach 1,062 43(3.1105.9) 15,031 2.9(2.6t03.2)
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Abbreviations: CI = confidence interval; AYA = adolescent and young adult; OA = older adult; RMS = rhabdomyosarcoma
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