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Pancreatic cancer is among the most lethal of human malignancies and is projected to
become the second leading cause of cancer-related mortality in the United States (US)
by 20401. Among pancreatic cancer histologies, adenocarcinoma is the most common
and has the lowest 5-year overall survival rate?. Though early-onset pancreatic cancer
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(EOPC, cancers diagnosed before age 50-55) accounts for only 5-12% of all pancreatic
cancer cases3#4, several studies using Surveillance, Epidemiology and End Results (SEER)
data have reported that the incidence of EOPC has been increasing in recent decades*’.
However, only two of these studies have examined differences in incidence trends across
race/ethnicity®’.

As the SEER program captures only 48% of the US population, there is a need to further
evaluate sociodemographic patterns in pancreatic cancer incidence across a larger, more
generalizable national sample. In this study, we utilized data from the North American
Association of Central Cancer Registries (NAACCR)8, which provides nearly complete
coverage of all US-based cancer registries, to compare incidence trends of EOPC and
late-onset pancreatic cancer (LOPC) over multiple sex and race/ethnicity subgroups across
the entire US population.

Using the 1995-2018 data from NAACCR, we identified and categorized all invasive
pancreatic adenocarcinoma cases as EOPC (diagnosed age 0-54) or LOPC (diagnosed age
55+). We calculated annual age-adjusted incidence rates (AAIR) and average annual percent
change (AAPC) in AAIRs for EOPC and LOPC for the entire cohort and by sex and race/
ethnicity. Additional details of the methods can be found in the Supplemental Materials.

There were 713,622 (80,908 EOPC, 632,714 LOPC) incident cases of invasive pancreatic
adenocarcinoma in the US from 1995-2018. The largest racial/ethnic group was non-
Hispanic white (77.7%), followed by non-Hispanic black (11.9%), Hispanic (6.8%), and
non-Hispanic Asian/Pacific Islander (2.8%). Compared to LOPC cases, individuals with
EOPC were more likely to be male, less likely to be non-Hispanic white, and more likely to
have advanced stage cancer at diagnosis and tumors in the tail of the pancreas (Table S1).

EOPC and LOPC incidence steadily increased over the study period, with the average
annual percent change being twice as high for LOPC (AAPC 0.84, 95% CI 0.78-0.90) than
EOPC (AAPC 0.40, 95% CI 0.24-0.57) (Figure 1A/B). For EOPC, the largest increases
were observed in non-Hispanic whites (AAPC 0.58, 95% CI 0.41-0.75) and Hispanics
(AAPC 0.46, 95% CI 0.13-0.79). Additionally, non-Hispanic blacks had a significant
decreasing trend for EOPC (AAPC -0.23, 95% CI —0.45 to 0.00) (Figure 1A). In contrast,
the AAIRs for LOPC were on a significant increasing trend for each individual race/
ethnicity except for non-Hispanic Asian/Pacific Islanders (Figure 1B). For both EOPC

and LOPC, AAIRs were highest in non-Hispanic blacks and lowest in non-Hispanic Asian/
Pacific Islanders.

Incidence rates were also higher for males compared with females for both EOPC and
LOPC (Figure 1C/D). However, only females had a significant increasing trend for EOPC
(AAPC 0.77, 95% 0.56-0.98), while males (AAPC 0.84, 95% CI 0.77-0.91) and females
(AAPC 0.79, 95% CI 0.72-0.85) had similar significant increasing trends for LOPC.

When evaluating the sex-specific AAIR trends by racial/ethnic subgroups, the increasing
EOPC incidence for females was mainly driven by non-Hispanic whites (AAPC 0.99, 95%
Cl 0.73-1.25) and Hispanics (AAPC 0.68, 95% CI 0.17-1.20). Among males, non-Hispanic
blacks had a significant decreasing EOPC incidence trend (AAPC -0.66, 95% CI -0.93 to
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-0.38), while non-Hispanic whites had a significant increasing trend (AAPC 0.28, 95% ClI
0.09-0.47) (Figure 1E). For LOPC, the most rapid increases in incidence were observed
among non-Hispanic whites (male: 0.98, 95% CI 0.90-1.06; female: 0.86, 95% CI 0.78—
0.94) (Figure 1F).

The more rapid rise in EOPC incidence among females in our study is consistent with
results from previous SEER-based analyses*®7. Indeed, a study using SEER data from
1973-2013 also observed the fastest increases in EOPC incidence among younger non-
Hispanic white females®. It has been suggested that the accelerating EOPC incidence in
young females could be due to histologic subtypes that are more common in females (e.qg.
cystic adenocarcinomas)®. This is congruent with our data, as the prevalence of cystic
adenocarcinomas was also higher in females for EOPC compared with LOPC.

Surprisingly, we detected opposite trends for EOPC and LOPC incidence for non-Hispanic
blacks, with the greatest decrease in EOPC incidence observed among black males. This
negative trend was also detected in the aforementioned study using SEER data from 1973-
2013, where the rates for black males aged 45-55 had a significant declining trend over
time®.

The faster increases in EOPC incidence among non-Hispanic white and Hispanic females
may be attributable to racial/ethnic differences in the prevalence and trends of pancreatic
cancer risk factors. Data from the 2011-2018 National Health and Nutrition Examination
Survey showed that Hispanics and non-Hispanic whites had significant increases in body
mass index and waist circumference over time®. Higher rates of EOPC may also be
explained by increases in the use of diagnostic imaging and earlier diagnosis, as supported
by evidence showing increases in the rates of early stagel® and indolent tumor types®.

The major strength of our study is that NAACCR, which includes data from both the

SEER program and the National Program of Cancer Registries, captures almost 100% of the
US population®. This allowed us to delineate incidence trends for both EOPC and LOPC
across multiple sex and racial/ethnic subgroups for the entire US population, making our
results more generalizable compared to previous studies. However, we did not have data

on risk factors (e.g. smoking, obesity) and thus could not account for these characteristics

in our analyses. Nevertheless, our study still provides novel and important information for
hypotheses generation and future directions in pancreatic cancer research.

In this study of 713,622 pancreatic adenocarcinoma cases in the US over two decades,

we observed sex and racial/ethnic disparities in the incidence patterns for EOPC and
LOPC. The more rapid increases in EOPC incidence for non-Hispanic white and Hispanic
females indicate that these higher-risk populations might benefit from targeted surveillance
and interventions. Future studies should seek to elucidate whether these differences

across race/ethnicity are attributable to specific tumor characteristics, biomarkers, or other
sociodemographic factors.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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B. Late-onset pancreatic cancer
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Panels A-B: Annual Age-Adjusted Incidence Rates (AAIRs) and Average Annual Percent
Change (AAPC) of AAIRs by Race/ethnicity for (A) Early-Onset and (B) Late-Onset
Invasive Pancreatic Cancer; Panels C-D: AAIRs and AAPCs of AAIRs by Sex for (C)
Early-Onset and (D) Late-Onset Invasive Pancreatic Cancer; Panels E-F: AAPCs and 95%
Confidence Intervals of AAIRs by Race/ethnicity and Sex for (E) Early-Onset and (F)

Late-Onset Invasive Pancreatic Cancer

Footnote: For panels A-D, asterisk (*) indicates statistically significant average annual

percent change (AAPC) in the AAIRs.
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