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Introduction

Methods

Liver cancer is a prominent cause of cancer death in the US. Rates of hepatocellular
carcinoma (HCC), the most common histologic subtype,? increased for decades,3 until
recent years when rates flattened,* and then potentially declined. Previously, we reported
that US HCC rates in 2016 were 4% lower than 2015,° however, it was unclear from those
data whether that finding reflected a true downward trend. Here, we examine HCC rates
through 2017.

Data on HCC were obtained from 21 cancer registries in the Surveillance, Epidemiology and
End Results Program. Cases were identified using International Classification of Diseases
for Oncology, 3rd edition, codes (site: C22.0; histology: 8170-8175). Incidence rates for
2000-2017 were age-standardized to the 2000 US population in five-year age groups.

Using Joinpoint regression, we identified statistically significant (p<0.05) changes in rate
trajectories and estimated annual percent changes (APCs) in rates.

Data on American Indian/Alaska Natives were restricted to purchased/referred care
delivery areas to reduce racial misclassification. In a sensitivity analysis, delay-adjustment
corrections for liver and intrahepatic bile duct cancers were applied to HCC rates to assess
whether the decline was driven by reporting delays.5
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Overall HCC rates increased from 3.94/100,000 in 2000 to a peak of 6.83/100,000 in 2014
before declining to 6.30/100,000 in 2017. HCC incidence increased 5.71%/year during
2000-07 and 2.54%/year during 2007-2014, but then declined 2.79%/year during 2014—
2017 (Figure 1; Supplemental Table 1). HCC rates increased among men through 2015
and among women through 2013, before declining non-significantly. HCC trends varied
substantially by registry (Supplemental Figure 1). The results were attenuated, though
consistent, when accounting for delayed reporting (2014-17; APC=-1.59; 95%CI -3.29,
0.13).

By age group, the highest HCC rates were observed in those aged =65 years (2017:
28.4/100,000), with rates increasing 3.58%/year during 2000-2015 before plateauing during
2015-2017. In 50-64-year-olds, HCC rates increased during 2000-2012 before plateauing
during 2012-2015 and then declining 9.45%/year during 2015-2017. Among 35-49-year-
olds, rates were stable during 2000-2006 and then declined 4.83%/year during 2006—2017.
HCC rates among 20-34-year-olds remained low (2017: 0.22/100,000) and relatively stable
over the entire period (APC=-0.29).

Among Asian/Pacific Islanders, HCC rates declined 2.17%/year during 2007-2015 and
then decreased 7.52%/year during 2015-2017. Beginning in 2014, HCC rates declined
4.18%/year among Latinos and 2.56%/year among Whites, although this trend was not
statistically significant among Whites. HCC rates have remained steady in Blacks since
2009. In contrast, among American Indians/Alaska Natives, HCC rates increased 4.87%/
year during the entire period.

Discussion

After years of increasing rates, a drop in overall US HCC incidence started in 2014.

This decrease began among 35-49-year-olds in 2006 and among 50-64-year-olds in 2015.
HCC incidence has not yet declined in =65-year-olds. In recent years, HCC incidence fell
among Asian/Pacific Islanders, Latinos and Whites, while remaining stable in Blacks and
continuing to increase among American Indians/Alaska Natives. Though our work overlaps
with other recent research that utilizes SEER data, > 7+ 8 this study uniquely emphasizes the
significant downward trend in HCC during 2014-2017.

The main causes of HCC in the United States are chronic infection with hepatitis B virus
(HBV) or hepatitis C virus (HCV), alcohol consumption and obesity.® SEER does not collect
information on etiologic risk factors, therefore, we can only speculate about reasons for the
temporal trends and demographic differences we observed. It is unlikely that recent declines
reflect changes in alcohol use or obesity, as the prevalence of these risk factors has not
decreased. Baby boomers are the birth cohort with the highest HCV prevalence.1? Upward
and then downward trends among 50-64-year-olds roughly correspond with movement

of the cohort born in 1945-1964 through that age range. Increasing mortality in baby
boomers, as well as the availability of more effective treatments for HBV and HCV, may
explain recent HCC declines. Observed racial/ethnic differences in HCC rates likely reflect

Clin Gastroenterol Hepatol. Author manuscript; available in PMC 2023 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shiels and O’Brien

Page 3

differences in underlying risk factors. Regional variation may reflect geographic differences
in HCC etiology. Recently published studies have also shown variation in HCC rates by
rural/urban status and household income.”-

Cancer registry data are limited by potential delays in reporting, which can result in
the appearance of lower rates in the most recent years; however, after applying delay
adjustment, the trends remained consistent.

In recent decades U.S. rates decreased for a number of cancer sites,! however, HCC was
a notable exception. Now, after many years of increasing incidence, HCC appears to be

in decline. Future studies using databases that incorporate etiologic information, such as
SEER-Medicare or managed health plans, are needed to understand trends in HCC incidence
overall and differences across racial/ethnic groups.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1:

Age-standardized hepatocellular carcinoma incidence rates, 2000-2017 A) overall, B) by
sex, C) by age and D) by race/ethnicity. Symbols indicate incidence rates, lines represent
trends between joinpoints, and open symbols represent joinponts. AI/AN: American Indian
and Alaska Natives. Note that the scale in panel A differs from the other panels.
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