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Abstract

Background and Aims: China accounts for nearly half of
liver cancer deaths globally. A better understanding of the
current liver cancer mortality will be helpful to establishing
priorities for intervention and to decreasing the disease bur-
den of liver cancer. The study aimed to explore and predict
the mortality burden of liver cancer in China. Methods: Data
were extracted from the Disease Surveillance Point system
of the Chinese Center for Disease Control and Prevention
from 2008 to 2020. Crude and age-standardized liver cancer
mortality rates were reported by sex, urban or rural resi-
dence, and region. Trends in liver cancer mortality rates from
2008 to 2020 were estimated as average annual percentage
change (AAPC). The changing trend of live cancer mortality
in the future is also predicted. Results: In 2020, the crude
mortality of liver cancer was 25.57/100,000, and males and
people lived in rural areas had higher age-standardized liver
cancer mortality rates than females and people lived in peo-
ple in urban areas. Crude mortality and age-standardized
mortality rates in southwest provinces (Guangxi, Sichuan,
Tibet) and in a northeast province (Heilongjiang) were high-
er than that in other provinces, and age-specific mortality
rates increased with age. From 2008 to 2020, liver cancer
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mortality rates decreased, but people under 50 years of age
had a higher AAPC than those over 50 years of age, possibly
because of the adoption of hepatitis B virus vaccination in
newborns and children. Furthermore, the mortality of liver
cancer in 2021-2030 is predicted to have a downward trend.
Conclusions: Liver cancer mortality rates declined in China
from 2008 to 2020. Future interventions to control liver can-
cer mortality need to focus on people of male sex, older age,
and living in rural areas or less developed provinces.

Citation of this article: Liu H, Wang X, Wang L, Yin P, Liu
F, Wei L, et al. Mortality Burden of Liver Cancer in China: an
Observational Study From 2008 to 2020. J Clin Transl Hepa-
tol 2024;12(4):371-380. doi: 10.14218/1JCTH.2023.00455.

Introduction

Liver cancer is the sixth most frequently diagnosed cancer
and the third leading cancer-related cause of death world-
wide. Globally, approximately 830,180 people with liver
cancer died in 2020,! with 75-85% of those having hepa-
tocellular carcinoma (HCC) and 10-15% having intrahepatic
cholangiocarcinoma, and other rare types. Liver cancer was
the second leading cause of cancer death in China in 2020,
followed by lung cancer.2 Even after efforts to prevent and
control liver cancer, the number of deaths in China account-
ed for nearly half of liver cancer deaths worldwide (49.89%
males and 40.78% females).1~4 Liver cancer remains a se-
vere public health problem in China, and liver cancer mor-
tality has a significant impact on the global burden of liver
cancer. Understanding the current and changing profiles of
liver cancer mortality in China in recent decades will be help-
ful in establishing priorities for intervention and reducing the
global disease burden of liver cancer.

Prior studies used part of Chinese mortality surveillance
system data to depict the trends of all cancer mortality,
showed that the mortality of liver cancer decreased in re-
cent years,®> and one study used global disease burden data
reported the estimated disease burden of liver cancer due to
specific etiologies in China from 1990 to 2019.6 However, to
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our knowledge, no studies have reported the mortality rates
for the entire country and provinces over time with the soci-
odemographic index (SDI) for liver cancer based on national
surveillance data. In the current study, we used detailed infor-
mation from the Disease Surveillance Points system (DSPs) of
the Chinese Center for Disease Control and Prevention (CDC)
to report the mortality rates of liver cancer by region, residen-
tial location, province, as well as by age-group and sex, trend
of mortality rate by sex and residence location, and region.

Methods

Data source

Mortality data of patients with liver cancer from 2008 to 2020
were collected from the DSPs. The DSPs was introduced by
the Ministry of Health of China in 1980, and gradually ad-
justed its coverage and representativeness over the following
decades.” In 2004, the number of surveillance points of DSPs
expanded to 161, including 64 urban and 97 rural locations,
across 31 provinces in mainland China. The DSPs covered 73
million residents, which is about 6% of the Chinese popula-
tion.8 In 2008, all the mortality data was reported through
an online system. In 2013, the surveillance points were ex-
panded to 605 using a multistage stratified cluster random
sampling method, covering 323.8 million residents, which is
about 24% of the total Chinese population. Deaths at the
surveillance points were collected and coded using the Inter-
national Classification of Disease, 10th Revision (ICD-10) by
trained staff in hospitals or the local CDC. Duplicate records
of death were eliminated by county or provincial CDC staff.
In addition, underreporting surveys were conducted every 3
years to determine the amount of underreporting of mortal-
ity rates, and crude mortality rates were adjusted by dividing
1 minus corresponding underreporting rate.®10 The reliability
of the data and national representativeness have been dem-
onstrated by previous studies.”.11-13 In the DSPs, causes of
death were coded by ICD-10 codes. The ICD-10 codes for
liver cancer were C22-C22.9.

Demographic data extracted from the DSPs included age,
sex, residential location (urban and rural areas), and region
(Eastern, Central, and Western China). Regions were clas-
sified according to the National Statistics Bureau. Eastern
China included Beijing, Tianjin, Hebei, Shanghai, Jiangsu,
Zhejiang, Fujian, Shandong, Guangdong, and Hainan. Cen-
tral China included Heilongjiang, Jilin, Shanxi, Henan, Hubei,
Anhui, Jiangxi, and Hunan. Other provinces were grouped as
Western China. The study was approved by the Ethics Com-
mittee of National Center for Chronic and Noncommunicable
Disease Control and Prevention of the CDC (No. 202219-1).
The study protocol conformed to the ethical guidelines of the
Declaration of Helsinki revised in 2013.

Statistical analysis

The numbers of deaths and mortality rates of liver cancer
were extracted from the DSPs database. Mortality rates were
expressed as the number of deaths caused by liver cancer per
100,000 people (1/100,000), and were adjusted by the corre-
sponding underreporting rate to determine the accurate crude
mortality rates. Age-standardized mortality rates of liver can-
cer were calculated using the 2010 census population of China
(ASMRC) and Segi’s population (ASMRW), respectively.

We reported crude mortality rate, ASMRC, and ASMRW
by sex, region (Eastern China, Central China, and Western
China) and residential location (urban and rural areas), as
well as age group (<30 years of age, 30-85-year intervals,
and >85 years of age). We estimated the average annual
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percentage change (AAPC) of liver cancer mortality rate from
2008 to 2020 with 95% confidence intervals (CIs) using Join-
point Regression software (version 4.9.0.0, National Cancer
Institute, Bethesda, MA, USA).14 Statistical analysis was con-
ducted in the Joinpoint Regression Program, all testing was
two-sided with statistical significance set at a=0.05.

Results

Mortality of liver cancer in 2020

In 2020, 86,692 deaths were reported in the DSPs in Chi-
na. The overall crude mortality of liver cancer was 25.57
per 100,000 people and was 36.63 per 100,000 in males,
14.05 per 100,000 for females, 28.59 per 100,000 for rural
areas, and 21.37 per 100,000 for urban areas. Males had
higher age-standardized mortality rates than females (ASM-
RC: 30.15/10.01 per 100,000 people, ASMRW: 23.04/7.54
per 100,000 people). Compared with urban areas, rural ar-
eas had higher age-standardized mortality rates (ASMRC:
16.66/22.29 per 100,000 people, ASMRW: 12.69/16.98 per
100,000 people). After stratified by regions (Eastern, Central
and Western China), the trends remained the same (Table 1).

Supplementary Table 1 showed the crude mortality rates
and ASMRC of liver cancer from 31 provinces in 2020. The
highest crude mortality rates of liver cancer were in provinc-
es from southwest (Guangxi, Sichuan) and northeast China
(Heilongjiang) China. These mortality rates were higher than
46.38 per 100,000 people. After adjusted by age structure,
Guangxi province had the highest ASMRC (42.18-67.59 per
100,000 people). Meanwhile, Tibet, Sichuan and Chongqing
in Western China, Heilongjiang, Jilin, Henan and Jiangxi in the
Central China, and Fujian and Guangdong in Eastern China
also had higher ASMRCs than other provinces (32.21-42.17
per 100,000 people). The lowest ASMRC was in Xinjiang, a
province from northwest China (12.30-15.07 per 100,000
people) (Supplementary Table 1). After stratified by sex, the
geographical distribution characteristics of the crude mortal-
ity rates and ASMRC of liver cancer in males and females
were similar with the whole population (Supplementary Ta-
bles 2-3).

Age-specific mortality rate of liver cancer stratified
by sex, residential location, and region in 2020

The age-specific mortality rates of liver cancer increased with
age, but in males from rural areas, the age-specific mortal-
ity rate in over 85 years old group was lower than in 80-84
years old group (Supplementary Table 4, Supplementary Fig.
S1B); the same situation was seen in males from urban ar-
eas in Eastern China and females in Western China (Sup-
plementary Table 4). After stratified by sex, the age-specific
mortality rate in males was higher than that in females for
each age group. After stratified by residential locations (ur-
ban and rural areas) and regions (Eastern, Central and West-
ern China), males still had higher age-specific mortality rates
than females (Fig. 1, Supplementary Figs. 1 and 2, Supple-
mentary Table 4).

Trends in mortality of liver cancer from 2008 to 2020

The overall ASMRC of liver cancer in China had a downward
trend from 2008 to 2020, and the decline remained after
stratified by sex, residential location, and region (Fig. 2A, B).
From 2008 to 2020, there was no difference in AAPC neither
between different sexes [AAPC in females: —4.1 (95% CI:
—4.8 to —3.5) vs. AAPC in males —4.4 (95% CI: =5 to —3.7)]
nor between different residential locations [AAPC in urban
areas: —3.3 (95% CI: —4.2 to —2.5) vs. AAPC in rural ar-
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Table 1. Mortality rates of liver cancer by sex, region, and location in 2020 in China

Region Location Sex Crude rate (1/105) ASMRC (1/105) ASMRW (1/105)
All All Both 25.57 19.92 15.19
Male 36.63 30.15 23.04
Female 14.05 10.01 7.54
Urban Both 21.37 16.66 12.69
Male 30.35 25.07 19.21
Female 11.95 8.5 6.35
Rural Both 28.59 22.29 16.98
Male 41.17 33.9 25.86
Female 15.55 11.07 8.37
Eastern China All Both 22.53 16.97 13
Male 32.56 26.1 20.05
Female 12.04 8.16 6.16
Urban Both 18.54 14.38 11.03
Male 26.29 21.85 16.86
Female 10.28 7.13 5.35
Rural Both 26.18 19.28 14.74
Male 38.39 29.98 22.94
Female 13.61 9.04 6.84
Central China All Both 29.09 22.56 17.18
Male 40.92 33.5 25.53
Female 16.9 12.08 9.14
Urban Both 24.57 18.85 14.30
Male 34.91 28.2 21.45
Female 13.94 9.87 7.43
Rural Both 31.23 24.37 18.56
Male 43.76 36.1 27.51
Female 18.31 13.14 9.96
Western China All Both 26.86 22.34 16.91
Male 38.91 33.76 25.68
Female 14.26 11.04 8.23
Urban Both 24.18 19.33 14.61
Male 34.57 28.79 21.97
Female 13.45 10.1 7.42
Rural Both 28.84 24.67 18.7
Male 42.08 37.6 28.55
Female 14.87 11.78 8.85

ASMRC, age-standardized mortality rate adjusted by the Chinese standard population; ASMRW, age-standardized mortality rate adjusted by the world standard population.

eas: —4.6 (95% CI: —5.4 to —3.8)] (Fig. 2A, Supplementary
Tables 5 and 6). When stratified by region, there were also
no differences in the AAPC in Eastern, Central, and Western
China (Fig. 2B, Supplementary Table 7).

AAPC of age-specific mortality rate of liver cancer
from 2008 to 2020

From 2008 to 2020, age-specific mortality rates of liver can-

cer decreased in both males and females (AAPC<0), except
for males 50-59 years of age and females 75-79 and >85
years of age (Fig. 3). The AAPC of age-specific mortality rate
was higher in people younger than 50 years of age than it was
in people older than 50 years of age. This difference remained
after stratified by residential locations and regions (Fig. 3).
After stratified by regions, in Eastern China, the age-
specific mortality rate of liver cancer decreased in almost
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Fig. 1. Mortality rates of liver cancer in 2020 by age and sex.

every group except females over 85 years of age. In Cen-
tral China, the age-specific mortality rate decreased in in-
dividuals 35-49, 60-74, and 80-84 years of age. However,
in Western China, the age-specific mortality rate of liver
cancer hadn’t decreased in many age groups, and only de-
creased in those who were 40-44, 60-74, and 25-29 years
of age (Fig. 3).

Time trends of age-standardized mortality rate of
liver cancer with SDI

From 2008 to 2020, the ASMRC of liver cancer increased
with an SDI of 0.4-0.6, but decreased with an SDI greater
than 0.6 (Fig. 4). When taking a closer look at the data in
Figure 4 stratified by province, the ASMRC of liver cancer
decreased or held steady as SDI increased in most prov-
inces, but in provinces in Western China, Tibet, Guangxi
province, and Chongqing province the ASMRC increased
with SDI before their SDI exceed 0.6. The high-income
Guangdong province in Eastern China had the largest de-
crease in liver cancer ASMRC with SDI between 2008-2020,
as shown in Figure 4.

Prediction of mortality of liver cancer from 2021 to
2030

The age-standardized mortality rate (ASMRC) of liver can-
cer is predicted to have a downward trend in 2021-2030
(16.86-12.33/100,000) (Fig. 5). After dividing the whole
population into males and females, the trend is consistent
with the overall population (males 25.42-18.83/100,000 and
females 8.25-5.60/100,000) (Figs. 6 and 7).

Discussion

We conducted a comprehensive evaluation of liver cancer
mortality in China in 2020 and analyzed the mortality trend
from 2008 to 2020. After adjusting for age structure, males
had higher mortality rates than females in 2020. Mortality
rates were higher in rural areas and provinces in southwest
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and northeast China than in urban areas and provinces in
other regions. The age-specific mortality rates of liver cancer
increased with age. The mortality rate of liver cancer had a
descending trend in 2008-2020, with a larger decrease in
females, younger people, and people from Eastern China.
Moreover, the expected liver cancer ASMRC had an upward
trend with SDIs of <0.6 and a downward trend when the SDI
was >0.6. These findings will be helpful to target the prior-
ity intervention group of people to decrease the mortality of
liver cancer.

There are many risk factors associated with liver can-
cer, including hepatitis B virus (HBV) and hepatitis C virus
(HCV) infection, alcohol intake, dietary aflatoxin, nonalco-
holic fatty liver disease, cirrhosis, smoking, low vegetable
consumption, drug use, and radiation exposure.1>-21 In
China, chronic HBV and HCV infections are still the major
contributors for liver cancer.22:23 Qur study showed that the
mortality rate of liver cancer decreased significantly be-
tween 2008 and 2020. This result might be attributed to
administration of the hepatitis B vaccine and the use of
direct-acting antiviral agents (DAAs) for HCV. Since 1992,
China has made great efforts to combat HBV, mandating
HBV vaccination for newborns.2425 Subsequently, an HBV
vaccination catch-up program for children 8-15 years of
age for the whole country began in 2009.16 All these efforts
have led to a significant decrease in the positivity rate of
hepatitis B surface antigen (HBsAg), resulting in a decrease
in the incidence and mortality of HBV-related liver cancer.
In our study, from 2008 to 2020, the AAPC of liver cancer
ASMRC in individuals younger than 50 years of age was
greater than that of people older than 50 years of age. This
might be due to HBV vaccination in newborns in China since
1992 and the catch-up HBV vaccination program in children
since 2009.16:24.25 The HBV vaccine immunization rate was
incomplete in old people when they were young, which may
have led to the higher liver cancer mortality.26 No effec-
tive vaccine to prevent HCV infection is currently available,
but the introduction of DAAs has substantially reduced the
burden of HCV in China. According to one clinical trial in
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Fig. 2. Trends in ASMRC of liver cancer in 2008-2020 by the sex, residence, and region in China. (A) By sex and residence. (B) By region. ASMRC, the age-

standardized mortality rate of China.

China, DAA treatment was safe and well-tolerated,2” and
the investigators recommended rapid expansion of DAAs to
all HCV-infected patients. The prevalence of chronic HCV is
expected to decrease to 7.97 million in 2050.28 However,
we did not observe a decrease in liver mortality in peo-
ple 25-29 years in urban areas, <34 years of age in Cen-
tral China, and 30-39 years of age in Western China. That
might be attributed to alcohol consumption in adolescents,

which is an emerging problem in China and may lead to an
increasing incidence of alcohol-associated liver cancer in
young people.16:29

Our study found that the deaths of liver cancer in males
was significantly higher than that in females. Females had
a larger AAPC of liver cancer mortality from 2008 to 2020.
This might be explained by the following evidence. Firstly,
multiple serological surveys in China found that males had
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Fig. 3. Average annual percentage change (AAPC) of liver cancer by the sex, region and residence in 2008-2020 in China.

higher HBsAg-positive rates than females, and the HBsAg
positive rate of males to females was increasing gradual-
ly.30.31 Secondly, males were more likely to be infected with
HBV and HCV and have increased iron stores, which might
be associated with the specific sex.32 Finally, in China, alco-
hol abuse in adolescents is still a common and an emerging
problem, and compared with female, males consume more
alcohol.29:33.34 Thirdly, tobacco smoking is an attributable
cause of liver cancer mortality, national smoking surveys in
China reported that the prevalence of smoking was higher in
males than that in females.23

Both crude mortality and age-standardized mortality
rates were higher in rural than that in urban areas. The dis-
parity of liver cancer mortality between urban and rural ar-
eas was consistent with other reports.>3235> Compared with
rural residents, individuals residing in urban areas may pay
more attention to their health.36 Unequal medical resources
exist between these two locations, for instance in the avail-
ability of antiviral therapy for HBV and HCV, and treatment
of liver cirrhosis and liver cancer.3®> In addition, the main
risk factors, such as HBV and HCV infection, aflatoxin, and
sanitary contamination, are more prevalent in rural areas.

In this study, we found that the mortality rate for liver
disease was higher in some provinces in Central and Western
China (Heilongjiang, Guangxi, Sichuan, and Tibet) than that
in Eastern China. The results are consistent with those of
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previous studies.32:37 The HBsAg positivity rate was higher in
Heilongjiang, Guangxi, and Sichuan than that in other prov-
inces. In addition to chronic HBV infection, aflatoxin contami-
nation in central and western China, and special dietary hab-
its (e.g., spicy food) and humid climate in southwest China
may be associated with death of liver cancer.38-40 The HBsAg
positivity rate in Tibet was the highest in China, but liver
cancer mortality was low, possibly because most liver can-
cer patients died at home and mortality was not accurately
monitored.4!

The mortality of liver cancer decreased with SDI when SDI
exceeded 0.6. This most likely resulted from improvement of
sanitary and medical conditions, as well as people’s health
awareness. It is worth noting that liver cancer mortality had
an upward trend in Tibet and Guangxi with SDI before it ex-
ceeded 0.6. With less developed geographic regions, most
people die at home without medical diagnosis owing to in-
convenient transportation and low health service availability.
With the increase in SDI, more death liver cancer deaths
were diagnosed, which can explain the upward trend of re-
ported liver cancer mortality.3941,42

Conclusions

We conducted a long-term data analysis of liver cancer
mortality in China from 2008 to 2020 using data from the
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CDC-DSPs. There was an overall decreasing trend of liv- observed in males, older people, and people living in ru-
er cancer mortality in China in the last decade except for ral areas or less developed provinces. In the future, inter-
people 50-59 years of age and females 75-79 and >85 ventions to control liver cancer mortality need to focus on
years of age. A higher liver cancer mortality burden was these groups.
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378

Journal of Clinical and Translational Hepatology 2024 vol. 12(4) | 371-380



Liu H. et al: Mortality of liver cancer in China

Funding

This study was supported by the National Key R&D Program
of China (2022YFA1303804), National Natural Science Foun-
dation of China (NSFC) (82300660 XXW, 81870406 HYR and
81602939 HXL), Capital’s Funds for Health Improvement and
Research (2020-4-4087 HXL) and Peking University People’s
Hospital Scientific Research Development Funds (RDJP2022-
60).

Conflict of interest

LW has been an Executive Associate Editor of Journal of Clini-
cal and Translational Hepatology since 2013, HR has been
an Editorial Board Member of Journal of Clinical and Trans-
lational Hepatology since 2023. The other authors have no
conflict of interests related to this publication.

Author contributions

Concept and design of the study (HL, XW, JQ, HR), acquisi-
tion of the data (LjW, PY), analysis and interpretation of the
data (FL, LW), drafting of the manuscript (HL, XW, YW, M2Z),
and critical revision of the manuscript for important intel-
lectual content (HL, XW, JQ, HR). All authors made signifi-
cant contributions to this study and have approved the final
manuscript.

Ethical statement

This study was approved by the Ethics Committee of Na-
tional Center for Chronic and Noncommunicable Disease
Control and Prevention in Chinese Center for Disease Control
and Prevention (No. 202219-1). The study protocol also con-
formed to the ethical guidelines of the Declaration of Helsinki
revised in 2013. Written informed consent was waived.

Data sharing statement
No additional data are available.

References

[1] Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et
al. Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J Clin
2021;71(3):209-249. doi:10.3322/caac.21660, PMID:33538338.

[2] Cao W, Chen HD, Yu YW, Li N, Chen WQ. Changing profiles of cancer bur-
den worldwide and in China: a secondary analysis of the global cancer
statistics 2020. Chin Med J (Engl) 2021;134(7):783-791. doi:10.1097/
CM9.0000000000001474, PMID:33734139.

[3] Skolnick AA. Armed with epidemiologic research, China launches programs
to prevent liver cancer. JAMA 1996;276(18):1458-1459. PMID:8903245.

[4] Wang FS, Fan JG, Zhang Z, Gao B, Wang HY. The global burden of liver
disease: the major impact of China. Hepatology 2014;60(6):2099-2108.
doi:10.1002/hep.27406, PMID:25164003.

[5] Jiang D, Zhang L, Liu W, Ding Y, Yin ], Ren R, et al. Trends in cancer mor-
tality in China from 2004 to 2018: A nationwide longitudinal study. Can-
cer Commun (Lond) 2021;41(10):1024-1036. doi:10.1002/cac2.12195,
PMID:34251754.

[6] Yu S, Wang H, Hu T, Yu C, Liu H, Chen X, et al. Disease burden of liver
cancer attributable to specific etiologies in China from 1990 to 2019: An
age-period-cohort analysis. Sci Prog 2021;104(2):368504211018081.
doi:10.1177/00368504211018081, PMID:34003688.

[7] Yang G, Hu J, Rao KQ, Ma J, Rao C, Lopez AD. Mortality registration and
surveillance in China: History, current situation and challenges. Popul
Health Metr 2005;3(1):3. doi:10.1186/1478-7954-3-3, PMID:15769298.

[8] LiuS, Wu X, Lopez AD, Wang L, Cai Y, Page A, et al. An integrated national
mortality surveillance system for death registration and mortality surveil-
lance, China. Bull World Health Organ 2016;94(1):46-57. doi:10.2471/
BLT.15.153148, PMID:26769996.

[9] Lin Z, Lawrence WR, Gong W, Lin L, Hu J, Zhu S, et al. The impact of
mortality underreporting on the association of ambient temperature and
PM10 with mortality risk in time series study. Heliyon 2023;9(4):e14648.
doi:10.1016/j.heliyon.2023.e14648, PMID:37025823.

[10] Guo K, Yin P, Wang L, Ji Y, Li Q, Bishai D, et al. Propensity score weighting

for addressing under-reporting in mortality surveillance: a proof-of-concept
study using the nationally representative mortality data in China. Popul Health
Metr 2015;13:16. doi:10.1186/s12963-015-0051-3, PMID:26161042.

[11] Zhou M, Wang H, Zhu J, Chen W, Wang L, Liu S, et al. Cause-specific
mortality for 240 causes in China during 1990-2013: a systematic subna-
tional analysis for the Global Burden of Disease Study 2013. Lancet 2016;
387(10015):251-272. doi:10.1016/S0140-6736(15)00551-6, PMID:2651
0778.

[12] Wang Y, Li X, Zhou M, Luo S, Liang J, Liddell CA, et al. Under-5 mortality in
2851 Chinese counties, 1996-2012: a subnational assessment of achieving
MDG 4 goals in China. Lancet 2016;387(10015):273-283. doi:10.1016/
S0140-6736(15)00554-1, PMID:26510780.

[13] Zhou M, Wang H. National and regional under-5 mortality in China in the
past two decades. Lancet Glob Health 2017;5(2):e121-e122. doi:10.1016/
S2214-109X(16)30360-6, PMID:28007478.

[14] Kim HJ, Fay MP, Feuer EJ, Midthune DN. Permutation tests for joinpoint re-
gression with applications to cancer rates. Stat Med 2000;19(3):335-351.
doi:10.1002/(sici)1097-0258(20000215)19:3<335::aid-sim336>3.0.
co;2-z, PMID:10649300.

[15] Thomas JA, Kendall B], El-Serag HB, Thrift AP, Macdonald GA. Hepatocel-
lular and extrahepatic cancer risk in people with non-alcoholic fatty liver
disease. Lancet Gastroenterol Hepatol 2024;9(2):159-169. doi:10.1016/
S2468-1253(23)00275-3, PMID:38215780.

[16] Liu Z, Mao X, Jiang Y, Cai N, Jin L, Zhang T, et al. Changing trends in
the disease burden of primary liver cancer caused by specific etiologies
in China. Cancer Med 2019;8(12):5787-5799. doi:10.1002/cam4.2477,
PMID:31385465.

[17] Yang WS, Zeng XF, Liu ZN, Zhao QH, Tan YT, Gao J, et al. Diet and liv-
er cancer risk: a narrative review of epidemiological evidence. Br J Nutr
2020;124(3):330-340. doi:10.1017/S0007114520001208, PMID:32234
090.

[18] Toh MR, Wong EYT, Wong SH, Ng AWT, Loo LH, Chow PK, et al. Global
Epidemiology and Genetics of Hepatocellular Carcinoma. Gastroenterol-
ogy 2023;164(5):766-782. doi:10.1053/j.gastro.2023.01.033, PMID:367
38977.

[19] Palmer JR, Rosenberg L, Kaufman DW, Warshauer ME, Stolley P, Shapiro
S. Oral contraceptive use and liver cancer. Am J Epidemiol 1989;130:878-
882. doi:10.1093/oxfordjournals.aje.a115420, PMID:2554724.

[20] VoPham T, Bertrand KA, Yuan JM, Tamimi RM, Hart JE, Laden F. Ambient
ultraviolet radiation exposure and hepatocellular carcinoma incidence in
the United States. Environ Health 2017;16(1):89. doi:10.1186/s12940-
017-0299-0, PMID:28821245.

[21] Huang DQ, Mathurin P, Cortez-Pinto H, Loomba R. Global epidemiology of
alcohol-associated cirrhosis and HCC: trends, projections and risk factors.
Nat Rev Gastroenterol Hepatol 2023;20(1):37-49. doi:10.1038/s41575-
022-00688-6, PMID:36258033.

[22] Yang F, Ma L, Yang Y, Liu W, Zhao J, Chen X, et al. Contribution of Hepa-
titis B Virus Infection to the Aggressiveness of Primary Liver Cancer: A
Clinical Epidemiological Study in Eastern China. Front Oncol 2019;9:370.
doi:10.3389/fonc.2019.00370, PMID:31179237.

[23] Choi S, Kim BK, Yon DK, Lee SW, Lee HG, Chang HH, et al. Global burden
of primary liver cancer and its association with underlying aetiologies, soci-
odemographic status, and sex differences from 1990-2019: A DALY-based
analysis of the Global Burden of Disease 2019 study. Clin Mol Hepatol
2023;29(2):433-452. doi:10.3350/cmh.2022.0316, PMID:36597018.

[24] Ji XW, Jiang Y, Wu H, Zhou P, Tan YT, Li HL, et al. Long-term liver can-
cer incidence and mortality trends in the Changning District of Shanghai,
China. J Dig Dis 2020;21(4):230-236. doi:10.1111/1751-2980.12855,
PMID:32124559.

[25] Tang X, Allain JP, Wang H, Rong X, Chen ], Huang K, et al. Incidence of hep-
atitis B virus infection in young Chinese blood donors born after manda-
tory implementation of neonatal hepatitis B vaccination nationwide. J Viral
Hepat 2018;25(9):1008-1016. doi:10.1111/jvh.12901, PMID:29624818.

[26] Zhang M, Wu R, Xu H, Uhanova J, Gish R, Wen X, et al. Changing in-
cidence of reported viral hepatitis in China from 2004 to 2016: an ob-
servational study. BMJ Open 2019;9(8):e028248. doi:10.1136/bmjo-
pen-2018-028248, PMID:31427323.

[27] Gao X, Zhan M, Wang L, Ding Y, Niu J. Timing of DAA Initiation After
Curative Treatment and Its Relationship with the Recurrence of HCV-Re-
lated HCC. ] Hepatocell Carcinoma 2020;7:347-360. doi:10.2147/JHC.
S279657, PMID:33299823.

[28] Wu J, Zhou Y, Fu X, Deng M, Zheng Y, Tian G, et al. The Burden of Chronic
Hepatitis C in China From 2004 to 2050: An Individual-Based Modeling
Study. Hepatology 2019;69(4):1442-1452. doi:10.1002/hep.30476,
PMID:30561833.

[29] Hu A, Jiang H, Dowling R, Guo L, Zhao X, Hao W, et al. The transition
of alcohol control in China 1990-2019: Impacts and recommendations.
Int J Drug Policy 2022;105:103698. doi:10.1016/j.drugpo.2022.103698,
PMID:35483250.

[30] Liang XF, Bi SL, Yang WZ, Wang LD, Cui G, Cui FQ, et al. Reprint of: Epi-
demiological serosurvey of Hepatitis B in China-Declining HBV prevalence
due to Hepatitis B vaccination. Vaccine 2013;31:321-]28. doi:10.1016/j.
vaccine.2013.08.012, PMID:23948229.

[31] Ding C, Fu X, Zhou Y, Liu X, Wu J, Huang C, et al. Disease burden of liver
cancer in China from 1997 to 2016: an observational study based on the
Global Burden of Diseases. BMJ Open 2019;9(4):e025613. doi:10.1136/
bmjopen-2018-025613, PMID:31015269.

[32] Fang 1Y, Wu KS, Zeng Y, Tang WR, Du PL, Xu ZX, et al. Liver cancer mor-
tality characteristics and trends in China from 1991 to 2012. Asian Pac ]
Cancer Prev 2015;16(5):1959-1964. doi:10.7314/apjcp.2015.16.5.1959,
PMID:25773794.

Journal of Clinical and Translational Hepatology 2024 vol. 12(4) | 371-380 379


https://doi.org/10.3322/caac.21660
http://www.ncbi.nlm.nih.gov/pubmed/33538338
https://doi.org/10.1097/CM9.0000000000001474
https://doi.org/10.1097/CM9.0000000000001474
http://www.ncbi.nlm.nih.gov/pubmed/33734139
http://www.ncbi.nlm.nih.gov/pubmed/8903245
https://doi.org/10.1002/hep.27406
http://www.ncbi.nlm.nih.gov/pubmed/25164003
https://doi.org/10.1002/cac2.12195
http://www.ncbi.nlm.nih.gov/pubmed/34251754
https://doi.org/10.1177/00368504211018081
http://www.ncbi.nlm.nih.gov/pubmed/34003688
https://doi.org/10.1186/1478-7954-3-3
http://www.ncbi.nlm.nih.gov/pubmed/15769298
https://doi.org/10.2471/BLT.15.153148
https://doi.org/10.2471/BLT.15.153148
http://www.ncbi.nlm.nih.gov/pubmed/26769996
https://doi.org/10.1016/j.heliyon.2023.e14648
http://www.ncbi.nlm.nih.gov/pubmed/37025823
https://doi.org/10.1186/s12963-015-0051-3
http://www.ncbi.nlm.nih.gov/pubmed/26161042
https://doi.org/10.1016/S0140-6736(15)00551-6
http://www.ncbi.nlm.nih.gov/pubmed/26510778
http://www.ncbi.nlm.nih.gov/pubmed/26510778
https://doi.org/10.1016/S0140-6736(15)00554-1
https://doi.org/10.1016/S0140-6736(15)00554-1
http://www.ncbi.nlm.nih.gov/pubmed/26510780
https://doi.org/10.1016/S2214-109X(16)30360-6
https://doi.org/10.1016/S2214-109X(16)30360-6
http://www.ncbi.nlm.nih.gov/pubmed/28007478
https://doi.org/10.1002/(sici)1097-0258(20000215)19:3<335::aid-sim336>3.0.co;2-z
https://doi.org/10.1002/(sici)1097-0258(20000215)19:3<335::aid-sim336>3.0.co;2-z
http://www.ncbi.nlm.nih.gov/pubmed/10649300
https://doi.org/10.1016/S2468-1253(23)00275-3
https://doi.org/10.1016/S2468-1253(23)00275-3
http://www.ncbi.nlm.nih.gov/pubmed/38215780
https://doi.org/10.1002/cam4.2477
http://www.ncbi.nlm.nih.gov/pubmed/31385465
https://doi.org/10.1017/S0007114520001208
http://www.ncbi.nlm.nih.gov/pubmed/32234090
http://www.ncbi.nlm.nih.gov/pubmed/32234090
https://doi.org/10.1053/j.gastro.2023.01.033
http://www.ncbi.nlm.nih.gov/pubmed/36738977
http://www.ncbi.nlm.nih.gov/pubmed/36738977
https://doi.org/10.1093/oxfordjournals.aje.a115420
http://www.ncbi.nlm.nih.gov/pubmed/2554724
https://doi.org/10.1186/s12940-017-0299-0
https://doi.org/10.1186/s12940-017-0299-0
http://www.ncbi.nlm.nih.gov/pubmed/28821245
https://doi.org/10.1038/s41575-022-00688-6
https://doi.org/10.1038/s41575-022-00688-6
http://www.ncbi.nlm.nih.gov/pubmed/36258033
https://doi.org/10.3389/fonc.2019.00370
http://www.ncbi.nlm.nih.gov/pubmed/31179237
https://doi.org/10.3350/cmh.2022.0316
http://www.ncbi.nlm.nih.gov/pubmed/36597018
https://doi.org/10.1111/1751-2980.12855
http://www.ncbi.nlm.nih.gov/pubmed/32124559
https://doi.org/10.1111/jvh.12901
http://www.ncbi.nlm.nih.gov/pubmed/29624818
https://doi.org/10.1136/bmjopen-2018-028248
https://doi.org/10.1136/bmjopen-2018-028248
http://www.ncbi.nlm.nih.gov/pubmed/31427323
https://doi.org/10.2147/JHC.S279657
https://doi.org/10.2147/JHC.S279657
http://www.ncbi.nlm.nih.gov/pubmed/33299823
https://doi.org/10.1002/hep.30476
http://www.ncbi.nlm.nih.gov/pubmed/30561833
https://doi.org/10.1016/j.drugpo.2022.103698
http://www.ncbi.nlm.nih.gov/pubmed/35483250
https://doi.org/10.1016/j.vaccine.2013.08.012
https://doi.org/10.1016/j.vaccine.2013.08.012
http://www.ncbi.nlm.nih.gov/pubmed/23948229
https://doi.org/10.1136/bmjopen-2018-025613
https://doi.org/10.1136/bmjopen-2018-025613
http://www.ncbi.nlm.nih.gov/pubmed/31015269
https://doi.org/10.7314/apjcp.2015.16.5.1959
http://www.ncbi.nlm.nih.gov/pubmed/25773794

[33] Li Y, Jiang Y, Zhang M, Yin P, Wu F, et al. Drinking behaviour among men
and women in China: the 2007 China Chronic Disease and Risk Factor
Surveillance. Addiction 2011;106(11):1946-56. doi:10.1111/j.1360-
0443.2011.03514.x, PMID:21771141.

[34] Tang Z, Ding Y, Zhang W, Zhang R, Zhang L, Wang M, et al. Epidemio-
logical characteristics of alcohol-related liver disease in China: a sys-
tematic review and meta-analysis. BMC Public Health 2023;23(1):1276.
doi:10.1186/s12889-023-15645-4, PMID:37391815.

[35] Sun Y, Wang Y, Li M, Cheng K, Zhao X, Zheng Y, et al. Long-term trends
of liver cancer mortality by gender in urban and rural areas in China: an
age-period-cohort analysis. BMJ Open 2018;8(2):e020490. doi:10.1136/
bmjopen-2017-020490, PMID:29439081.

[36] Fei FR, Hu RY, Gong WW, Pan J, Wang M. Analysis of Mortality and Sur-
vival Rate of Liver Cancer in Zhejiang Province in China: A General Pop-
ulation-Based Study. Can J Gastroenterol Hepatol 2019;2019:1074286.
doi:10.1155/2019/1074286, PMID:31360693.

[37] Chen WQ, Zou XN, Zhang SW. Analysis of liver cancer geographical char-
acteristics in China. Shi Yong Zhong Liu Xue Za Zhi 2008;22(3):201-203.
doi:10.3969/j.issn.1002-3070.2008.03.001.

Liu H. et al: Mortality of liver cancer in China

[38] Sun HX, Zhang MX, Wang WY, Jia HH, Lan L, Song BB. An analysis of inci-
dence and mortality of liver cancer in the registries of Heilongjiang Province
from 2013 to 2017. Zhongguo Ai Zheng Fang Zhi Za Zhi 2021;13(2):149-
154, doi:10.3971/j.issn.1000-8578.2021.21.0131.

[39] Rong MH, Ge LY, Yu JH, Li QL, Cao J. Analysis of Liver Cancer Screening
Results in Guangxi Urban Cancer Early Detection and Treatment Project,
2014-2019. Zhongguo Zhong Liu 2021;30(5):328-333. doi:10.11735/j.
issn.1004-0242.2021.05.A002.

[40] Cheng SW, Dong T, Zhang X, Li Y, Zeng J, Xu XY, et al. Cancer Incidence
and Mortality in Registration Areas of Sichuan Province,2016. Zhongguo
Ai Zheng Fang Zhi Za Zhi 2021;34(7):604-610. doi:10.3969/j.issn.1674-
0904.2021.07.004.

[41] Huang Z], Zhou MG, Wang LJ. Study on the geographic distribution
of liver cancer mortality and HBsAg carrier in China. Ji Bing Jian Ce
2007;22(4):242-245. doi:10.3784/5.issn.1003-9961.2007.4.242.

[42] Zhao H, Ma XH, Lv N, Liu XX, Bianba CR, Song CY. Current status of hepa-
titis B virus infection and its influencing factors in visiting patients in Ngari
perfecture People’s hospital of Tibet. Zhongguo Gan Ran Kong Zhi Za Zhi
2019;18(5):410-415. doi:10.12138/j.issn.1671-9638.20194381.

380 Journal of Clinical and Translational Hepatology 2024 vol. 12(4) | 371-380


https://doi.org/10.1111/j.1360-0443.2011.03514.x
https://doi.org/10.1111/j.1360-0443.2011.03514.x
http://www.ncbi.nlm.nih.gov/pubmed/21771141
https://doi.org/10.1186/s12889-023-15645-4
http://www.ncbi.nlm.nih.gov/pubmed/37391815
https://doi.org/10.1136/bmjopen-2017-020490
https://doi.org/10.1136/bmjopen-2017-020490
http://www.ncbi.nlm.nih.gov/pubmed/29439081
https://doi.org/10.1155/2019/1074286
http://www.ncbi.nlm.nih.gov/pubmed/31360693
https://doi.org/10.3969/j.issn.1002-3070.2008.03.001
https://doi.org/10.3971/j.issn.1000-8578.2021.21.0131
https://doi.org/10.11735/j.issn.1004-0242.2021.05.A002
https://doi.org/10.11735/j.issn.1004-0242.2021.05.A002
https://doi.org/10.3969/j.issn.1674-0904.2021.07.004
https://doi.org/10.3969/j.issn.1674-0904.2021.07.004
https://doi.org/10.3784/j.issn.1003-9961.2007.4.242
https://doi.org/10.12138/j.issn.1671-9638.20194381

	﻿﻿Abstract﻿

	﻿﻿﻿﻿Introduction﻿

	﻿﻿﻿Methods﻿

	﻿﻿Data source﻿

	﻿﻿﻿Statistical analysis﻿


	﻿﻿﻿﻿Results﻿

	﻿﻿Mortality of liver cancer in 2020﻿

	﻿﻿﻿Age-specific mortality rate of liver cancer stratified by sex, residential location, and region in 2020﻿

	﻿﻿﻿﻿Trends in mortality of liver cancer from 2008 to 2020﻿

	﻿﻿﻿﻿AAPC of age-specific mortality rate of liver cancer from 2008 to 2020﻿

	﻿﻿﻿Time trends of age-standardized mortality rate of liver cancer with SDI﻿

	﻿﻿﻿﻿Prediction of mortality of liver cancer from 2021 to 2030﻿


	﻿﻿﻿﻿﻿﻿﻿Discussion﻿

	﻿﻿﻿Conclusions﻿

	﻿﻿﻿Funding﻿

	﻿﻿﻿Conflict of interest﻿

	﻿﻿﻿Author contributions﻿

	﻿﻿﻿Ethics statement﻿

	﻿﻿﻿Data sharing statement﻿

	﻿﻿﻿References﻿


