
Recent Decline in Hepatocellular Carcinoma Rates in the United 
States

Meredith S. Shiels, Thomas R. O’Brien
Infections and Immunoepidemiology Branch, Division of Cancer Epidemiology and Genetics, 
National Cancer Institute, Rockville, MD

Introduction

In the United States, hepatocellular carcinoma (HCC), a highly lethal cancer with limited 

treatment options, is primarily caused by chronic infection with hepatitis B virus (HBV) or 

hepatitis C virus (HCV), non-alcoholic steatohepatitis (NASH) and excessive alcohol 

consumption.1 HCC development generally requires decades-long exposure to one or more 

risk factor.

HCC rates in the U.S. increased over several decades.1 This trend was largely attributed an 

HCV epidemic HCV during the 1960s-1980s and an increase in obesity-associated NASH. 

Based on data from 18 Surveillance, Epidemiology and End Results (SEER) cancer 

registries during 2000–2012, HCC rates were projected to increase ~2.8%/year through 2030 

if observed trends continued into the future.2 However, a recent analysis of 13 SEER 

registries suggested HCC rates plateaued during 2010–2015.3 Here, we use data from 21 

SEER registries to provide updated HCC rates through 2016.

Methods

HCC incidence data were obtained from SEER-21, population-based cancer registries 

covering 37% of the U.S. population. Cases were identified using International 
Classification of Diseases for Oncology, 3rd edition codes (site: C22.0; histology: 8170–

8175).

Incidence rates were age-standardized to the 2000 US population, and estimated overall and 

by sex, age group and race/ethnicity. Annual percent changes (APCs) were estimated using 

Joinpoint regression which identifies statistically significant inflection points in rate 

trajectories.4 Rate ratios (RRs) comparing 2015 and 2016 were also estimated. We also 
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estimated delay-adjusted rates of all liver/intrahepatic bile duct cancers (HCC-specific 

estimates are unavailable) to assess the potential impact of delayed reporting.5

Results

During 2000–2016, 119,078 HCC cases occurred in SEER-21 registries 

(rate=5.84/100,000). In 2016, rates were higher in men (10.6/100,000) than women 

(2.83/100,000), increased with age (20–34-year-olds: 0.23/100,000; ≥65-year-olds: 

27.6/100,000), and were highest among American Indian/Alaska Natives (14.5/100,000) and 

Hispanics (9.74/100,000).

Overall, HCC rates increased 5.64%/year (p<0.001) during 2000–2007, 2.68%/year 

(p<0.001) during 2007–2013 and then plateaued starting in 2013 (APC=−1.44%/year; 

p=0.12; Figure 1, Supplemental table 1). Rates plateaued among men and women beginning 

in 2012 and 2013, respectively. For ≥65-year-olds, rates increased during the entire time 

period (APC=2.69%/year; p<0.001). In contrast, inflections and significant decreases 

occurred among 35–49-year-olds starting in 2006 (APC=−4.93%/year; p<0.001) and among 

50–64-year-olds in 2014 (APC=−6.64%/year; p=0.04).

After years of strong increases, HCC rates plateaued among Whites beginning in 2013 

(APC=−0.91%/year; p=0.45) and among Blacks in 2009 (APC=0.27%/year; p=0.65). 

Among Hispanics, HCC incidence decreased non-significantly (−6.55%/year; p=0.08) 

beginning in 2014. Among APIs, starting in 2007, HCC rates decreased −2.72%/year 

(p<0.001). In contrast, for American Indian/Alaska Natives, HCC rates increased 4.60%/

year (p<0.001) across the time period.

Comparing rates in 2016 to 2015, we observed a significant decrease in HCC incidence 

overall (RR=0.96; p=0.007; Supplemental Table 1). Statistically significant (p<0.05) 

declines were present among men (RR=0.96), 50–64-year-olds (RR=0.93), Hispanics 

(RR=0.92) and APIs (RR=0.90). There were 171 fewer HCC cases in 2016 than 2015 

(Supplemental Figure 1). The deficit was greater among men than women (−146 vs. −25 

cases). By age group, the largest decrease in HCC cases was among 50–64-year-olds (−249 

cases), while an increase occurred among ≥65-year-olds (+124 cases). By race/ethnicity, the 

largest decreases in HCC cases occurred among Hispanics (−80 cases) and APIs (−65 

cases).

Similar declines occurred between 2015 and 2016 in analyses restricted to SEER-18 

(RR=0.94; p=0.01) and SEER-13 (RR=0.94; p=0.0005) registries, and when liver/

intrahepatic bile duct rates were estimated using delay-adjustment (RR=0.97; p<0.05).

Discussion

In the United States, HCC rates increased for decades and were projected to continue to rise 

through 2030.2 In that context, it is surprising that HCC rates flattened in 2013 and then 

declined in 2016.
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It seems unlikely that this change reflects a decrease in HCC due to NASH or alcoholic liver 

disease, as the US obesity epidemic has not improved and alcohol-induced death rates have 

increased, including deaths due to cirrhosis.6 Improved treatment of viral hepatitis is likely 

to have contributed to the decline in HCC incidence. Treatment of chronic HBV, which can 

reduce HCC risk, has improved considerably with the introduction of effective nucleotide/

nucleoside analogues in the mid-2000s.7 That timeframe is temporally consistent with the 

HCC decline among APIs, the demographic group most likely to have HBV-associated 

HCC.1

More recently, the availability of direct acting anti-viral agents (DAAs) against HCV has 

resulted in high cure rates even among patients with advanced fibrosis or cirrhosis who 

responded poorly to interferon-α based treatment.8 A prior study estimated that if 80% of 

HCV-infected individuals were treated with second generations DAAs, HCC rates would 

decline.2 These treatments were not available until late in 2014, therefore, DAA regimens 

cannot account for the plateau in HCC incidence starting in 2013 and are unlikely to fully 

account for the decrease in 2016. As HCV prevalence is highest in the “baby boomer” 

generation,1 an increase in HCC rates among 50–64-year-olds would have been expected 

with the aging of this cohort (to ~50–70 in 2016); however, rates plateaued and then 

declined in this age group, perhaps reflecting better HCV treatments. The Hispanic 

population contributed disproportionately to the decrease in HCC cases from 2015 to 2016 - 

the drivers behind this decline deserve further investigation. Trends varied across registries. 

Declines or plateaus observed in recent years occurred in 8 registries (representing 55% of 

HCCs), likely reflecting etiologic heterogeneity in HCC by region.

As SEER does not capture information about etiologic factors, possible explanations for 

changing HCC trends are speculative. Increased competing risk of death may also contribute 

to the decline in HCC risk, particularly given rising US death rates due to cirrhosis and drug 

use,9 which are both associated with viral hepatitis. Though it is premature to conclude that 

a long-term decrease in HCC has begun, the sensitivity analysis based on delay-adjusted 

rates provides reassurance that the decrease in 2016 is not an artifact. Further, the proportion 

of HCCs that were distant stage decreased from 15.9% (2004) to 13.9% (2016), suggesting 

that under-ascertainment is unlikely to have driven these findings.

Our analysis suggests the tide has begun to turn for HCC incidence in the United States. 

Future studies should monitor this trend and assess the factors that underlie these changing 

rates.

Supplementary Material

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