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The face of primary liver cancer has evolved over the past 
century and is one of the most commonly diagnosed cancers 
in the world. Despite advancements in screening and treat-
ment, primary liver cancer remains deadly, with global mor-
tality rates closely matching incidence. According to data 
from Global Cancer Statistics 2020, liver cancer is the sixth 
most common type of cancer, yet it has the third highest 
mortality rate.1 There is a male predominance in the burden 
of primary liver cancer with a ratio of 2-3:1, such that primary 
liver cancer is the second leading cause of cancer-related 
mortality among men.1 Primary liver cancer may refer to any 
malignancies within the liver, including angiosarcoma or in-
trahepatic cholangiocarcinoma, though it usually refers to 
hepatocellular carcinoma (HCC), which makes up 75–85% of 
all cases.1 HCC typically develops in patients with liver cirrho-
sis, and the most important etiologies of underlying liver dis-
ease associated with the development of HCC are chronic 
hepatitis B virus (HBV) infection, chronic hepatitis C virus 
(HCV) infection, alcohol-related liver disease (ALD), and non-

alcoholic fatty liver disease (NAFLD).2 Incidence and mortality 
of primary liver cancer vary widely across the globe mainly 
due to variations in risk factor profiles and etiology from re-
gion to region (Fig. 1).1,2 Many nations have expanded pro-
grams for screening, treatment, and prevention of primary 
liver cancer and its predominant risk factors, which have al-
ready begun affecting trends in cancer incidence.3 For exam-
ple, China reported a 65% reduction in HCC-related mortality 
between 1982 and 2009 after enacting agricultural policy re-
forms in the 1980s, which improved storage methods of rice 
and maize, subsequently reducing the burden of aflatoxin 
exposure in the country.4 

In a recent issue of the Clinical and Molecular Hepatology, 
Choi and colleagues5 reported global trends in age-standard-
ized rates of incidence, mortality, and disease-adjusted life 
years (DALYs) for primary liver cancer between 1990 and 2019 
in order to better characterize the effect of targeted interven-
tions at reducing the burden of primary liver cancer and its 
main risk factors. This study used data from the Global Bur-
den of Disease (GBD) database from 1990 to 2019, which in-
cludes data from 204 countries and territories extracted from 
censuses, household surveys, civil registration and vital sta-
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tistics, disease registries, health service use, and other sourc-
es.6 In this study, age-standardized rates of prevalence (10.2 
[95% uncertainty interval, UI]: 9.2–11.3] to 9.1 [95% UI: 8.3–
10.0]) and incidence (9 [95% UI: 8.1–10] to 6.5 [95% UI: 5.9–
7.2]) showed a decline between 1990 and 2019. Similarly, 
global age-standardized DALYs and mortality rates decreased 
between 1990 and 2019 by 41.5% (95% UI: 31.5–49.8) and 
33.4% (95% UI: 23.2–41.9), respectively. Most of this decline 
happened between 1996 and 2012, after which the age-
standardized mortality rates remained stable without further 
decrease. Despite the decline in age-standardized data, 

crude numbers of DALYs and deaths from liver cancer in-
creased over time. This effect is likely caused by a net im-
provement in disease outcomes alongside an increasing 
population of older adults. This study showed that HBV re-
mains the leading cause of liver cancer mortality and inci-
dence, followed by HCV, ALD, and NAFLD. In regions with a 
relatively high burden of HCC related to HBV, such as East 
Asia and Asia Pacific, age-standardized mortality and inci-
dence rates were highest, though they experienced the most 
dramatic decrease over the study period. Conversely, age-
standardized DALYs rates increased most dramatically in Cen-

Abbreviations: 
HCC, hepatocellular carcinoma; HBV, hepatitis B virus; HCV, hepatitis C virus; ALD, alcohol-related liver disease; NAFLD, nonalcoholic fatty liver disease; DALYs, disease-
adjusted life years; GBD, Global Burden of Disease; UI, uncertainty interval; COVID-19, coronavirus disease 2019

Figure 1. Estimated global age-standardized incidence rates and mortality rates for primary liver cancer in adults (over 20 years of age), 2020. 
(A) Global age-standardized incidence rates for primary liver cancer in adults. (B) Global age-standardized mortality rates for primary liver can-
cer in adults. ASR, age-standardized rate. Data source: World Health Organization GLOBOCAN 2020 <http://gco.iarc.fr/today> Accessed 15 Feb, 
2023.18
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tral Asia (150.2%), followed by North America (107%) and 
Australasia (94.8%), where rates of ALD and NAFLD are on the 
rise.

It is important to note that, though Western Sub-Saharan 
Africa and Southeast Asia had higher age-standardized 
DALYs rates in 2019 than East Asia (76.7 and 176.4 vs. 69.1, re-
spectively), neither region experienced as drastic of a percent 
decrease between 1990 and 2019 as was seen in East Asia 
(-17.2% and -12.2% vs. -65.5%, respectively). This difference is 
likely related to variance in implementing national vaccina-
tion programs against HBV and accessing treatment with 
nucleos(t)ide analogue antivirals.2 After China adopted a uni-
versal immunization program against HBV in 1992, there was 
a decline in the seroprevalence of hepatitis B surface antigen 
in children under 5 years old, which fell to <1.0% by 2006.7 
Taiwan, whose universal HBV vaccination program started 8 
years earlier, experienced a similar effect.4 In contrast, only 
seven countries in Sub-Saharan Africa had formalized a plan 
to combat viral hepatitis by 2017, and only 10 of 47 countries 
in Africa included a birth dose in their routine recommended 
immunization program.8

Additionally, the lack of nationalized HCC surveillance pro-
grams and lower access to healthcare resources result in 
higher rates of advanced-stage liver cancer or severe liver 
dysfunction at presentation in Sub-Saharan Africa.9 A multi-
national retrospective observational cohort study from 2016 
showed that 72% of patients in Sub-Saharan Africa had Bar-
celona-Clinic Liver Cancer stage D HCC at the time of diagno-
sis, and only 3% would go on to receive any HCC-directed 
treatment.10 Even in high-income countries like the United 
States, racial and ethnic minorities experience disparities re-
garding HCC outcomes, as non-Hispanic Blacks are less likely 
to be diagnosed with early-stage disease.11 In addition, non-
Hispanic Blacks experience 12% higher HCC-related mortality 
than non-Hispanic Whites, based on the data from the Sur-
veillance, Epidemiology, and End Results program between 
1995–2006.12

In this study, the regions with the highest age-standardized 
DALYs rate for HCV-associated liver cancer in 2019 were high-
income Asia Pacific, North Africa, and Middle East.5 This re-
flects the HCV epidemics in Japan and Egypt that resulted 
from the use of shared needles as part of nationwide anti-
schistosomal campaigns that started in the 1950s.4,13 In re-
sponse to this epidemic, Egypt established a national pro-
gram for screening and treating viral hepatitis and aimed to 

eliminate HCV by 2030.14 Other nations have made significant 
progress in controlling HCV as well. For example, age-stan-
dardized HCC-related mortality decreased in the United 
States by an annual rate of -3.5% (95% confidence interval, 
-5.9 to -1.1) between 2014 and 2018, reflecting the impact of 
direct-acting antiviral agents for the treatment of HCV.15

While national programs for screening, vaccination, and 
treatment of viral hepatitis played a prominent role in reduc-
ing age-standardized DALYs and mortality rates,16 the rates of 
ALD and NAFLD-related liver cancer are increasing at an 
alarming rate. Data from GBD do not even capture the antici-
pated rise in ALD and NAFLD due to increased alcohol con-
sumption and rates of obesity observed during and after the 
coronavirus disease 2019 (COVID-19) pandemic.17 What is par-
ticularly alarming about this trend is how challenging it is to 
address these conditions compared to viral hepatitis. Unlike 
viral hepatitis, which can be cured or suppressed with oral 
antiviral agents, treatment of ALD and NAFLD requires multi-
modal and multidisciplinary approaches to treatment be-
yond medication. 

This study skillfully utilized one of the only major multina-
tional cancer databases to demonstrate trends in primary liv-
er cancer across the globe, including the patient-centered 
composite metric of DALYs. Most limitations of the study per-
tain directly to the source data. While both GBD and Globo-
can are established and well-designed, they take different 
approaches to data collection. Globocan prioritizes data from 
national registries. This strategy results in high-quality inputs 
when data is available, but many low-income countries do 
not have national cancer registries.18 Globocan works around 
this by estimating a county’s cancer burden by extrapolating 
data from neighboring countries, which may have drastically 
different geopolitical influences affecting the epidemiology 
of certain liver cancer risk factors. When national registries 
are not available for a population, GBD uses alternative 
sources of information, such as surveys or verbal autopsies. 
Because of these heterogeneous approaches, noticeable dis-
crepancies have been observed between the two databases. 
For example, age-standardized incidence rates of lip and oral 
cancers dramatically differed between Globocan 2020 and 
GBD 2019 for Papua New Guinea, Vietnam, China, Pakistan, 
and Indonesia, likely because these countries did not have 
quality data regarding lip and oral cancers in their national 
registries.19 Additionally, the data in question is now more 
than 3 years old. Though the most recent iteration of Globo-
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can includes data from 2020, both major data sets have yet 
to capture any effects of the recent COVID-19 global pan-
demic. Lastly, these databases describe cancer in terms of 
site of occurrence. Since the different types of primary liver 
cancer have different risk factors, it would be helpful to be 
able to examine trends specifically for HCC, separate from 
other primary liver cancers. 

In summary, Choi and colleagues5 utilize cancer epidemio-
logical data from the large, multinational GBD 2019 database 
to demonstrate that age-standardized rates of DALYs, mortal-
ity, incidence, and prevalence declined from 1990 to 2019. 
While HBV remains the world’s predominant risk factor for 
liver cancer, the global burden of viral hepatitis is decreasing, 
while ALD- and NAFLD-related liver cancer is on the rise. The 
necessary next steps should be identifying how the COVID-19 
pandemic and the continued advancement of treatment 
strategies for chronic liver disease have altered these trends.
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