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Abstract

Background and Aims: China accounts for 14.9% of total
cirrhosis deaths worldwide. A detailed and comprehensive
understanding of the contemporary status of cirrhosis mor-
tality in China is crucial for establishing strategies for inter-
vention and decreasing the disease burden of cirrhosis world-
wide. The study aimed to report the cirrhosis mortality rates
in our whole country or province over time. Methods: Mor-
tality data from 2008 to 2020 were retrieved from the Dis-
ease Surveillance Point System (DSPs) of the Chinese Center
for Disease Control and Prevention. The crude mortality rate
and age-standardized mortality rate of patients with cirrhosis
were stratified by sex, residential location, and region. The
average annual percentage change (AAPC) in cirrhosis mor-
tality rates from 2008 to 2020 was also calculated. Results:
The crude mortality rate of cirrhosis was 4.57/100,000 peo-
ple in 2020. Compared with females and individuals living
in urban areas, males and people living in rural areas had
greater age-standardized mortality. The crude mortality rate
and age-standardized mortality rate in provinces in South-
west China (Guangxi, Yunnan, Guizhou, and Qinghai) were
greater than those in other provinces. Moreover, with in-
creasing age, the age-specific mortality rate increased sig-
nificantly. From 2008 to 2020, the mortality rate of cirrhosis
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in China decreased except for in males aged 50-59 years,
females aged 45-49 years and females aged 80-84 years.
Conclusions: The mortality rate of patients with cirrhosis in
China decreased from 2008 to 2020. In the future, interven-
tions of cirrhosis mortality control need to pay more attention
to all males, females aged 45-49 and 80-84 years, and peo-
ple living in rural areas and in provinces in Southwest China.
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Introduction

Cirrhosis is the terminal stage of various chronic liver dis-
eases and seriously affects the quality of life and lifespan
of patients.2 Cirrhosis is the 13th leading cause of mortal-
ity worldwide.3 According to the data from the Global Bur-
den of Disease Study 2019 (GBD 2019), cirrhosis caused
560.4/100,000 age-standardized disability-adjusted life-
years (DALYs).*> Therefore, cirrhosis is still a public health
problem that requires worldwide attention. China has an im-
portant role in the global burden of cirrhosis and other chron-
ic liver diseases; there are approximately 6,833.3 thousand
patients with cirrhosis in China, accounting for 14.9% of the
total cases in the world.® Thus, the mortality of patients with
cirrhosis in China has a greater effect on the global burden
of cirrhosis and other chronic liver diseases. It was necessary
for us to analyze the current mortality rate of patients with
cirrhosis and its changing trends in recent decades in China
to establish strategies for intervention and to decrease the
mortality burden of patients with cirrhosis worldwide.
There are few reports about the death burden of cirrhosis
in China. A previous study used GBD 2016 data to analyze
the burden of cirrhosis and other chronic liver diseases and
reported that age-standardized mortality has decreased in
recent years.” Another study used part of data from the Chi-
nese mortality surveillance system (2006-2017) to explore
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the trends of major liver diseases roughly, and their results
were similar to those of previous studies.8 To the best of our
knowledge, no published studies have reported the cirrhosis
mortality rates in our whole country or province over time
according to the sociodemographic index (SDI) based on de-
tailed national surveillance data from China. In this study, us-
ing data from the Disease Surveillance Points system (DSPs)
of the Chinese Center for Disease Control and Prevention
(CDC), we analyzed the mortality profile of cirrhosis in 2020
and the trend in mortality from 2008 to 2020 stratified by
sex, residential location, region, province, and age group.

Methods

Data source

Data on people who died of cirrhosis between 2008 and
2020 were retrieved from the DSPs datasets. The Ministry
of Health first introduced the DSPs in 1980 and adjusted its
coverage and representativeness in the next few decades.®
From 2004 to 2013, the number of surveillance points on
the DSPs expanded from 161 to 605 (64 urban and 97 ru-
ral points in 31 provinces in mainland of China), covering
323.8 million individuals (approximately 24% of the entire
Chinese population). The use of data from the DSPs is one
of the main sources of detailed mortality data in China.10-12
To guarantee data quality, provincial and national CDC staff
members carry out routine supervision, feedback, and veri-
fication every year and every 3 years, they take out an un-
derreported survey to adjust the mortality rate using the
following formula: adjusted mortality rate = mortality rate
/ (1 — underreporting rate).12:13 The representativeness
and credibility of mortality data from the DSPs have been
validated in previous studies.® 1415 All death data from the
surveillance points were collected and reported through an
online monitoring system. Causes of mortality were coded
according to the International Classification of Diseases,
10th Revision (ICD-10). The ICD-10 codes for cirrhosis
were K70.2-70.4 and K74-K74.6.

Demographic data, including age, sex, residential location
(urban/rural areas) and region (Eastern, Central and West-
ern China), were also collected from the DSPs. According to
the National Statistics Bureau, China was divided into three
main regions: Eastern China (Beijing, Tianjin, Hebei, Shang-
hai, Jiangsu, Zhejiang, Fujian, Shandong, Guangdong and
Hainan), Central China (Heilongjiang, Jilin, Shanxi, Henan,
Hubei, Anhui, Jiangxi and Hunan) and Western China (prov-
inces other than the aforementioned). The study was ap-
proved by the Ethics Committee of the National Center for
Chronic and Noncommunicable Disease Control and Preven-
tion in the Chinese Center for Disease Control and Prevention
(No. 202219-2) and conformed to the ethical guidelines of
the Declaration of 2013 Helsinki.

Data analysis

The crude mortality rates and age-standardized mortal-
ity rates (mortality caused by cirrhosis/100,000 people,
1/100,000) were reported by sex, age (<40, 40-85, and
>85 years), residential location (urban and rural areas), and
region (Eastern China, Central China, and Western China).
Age-standardized mortality rates were calculated using two
age structures, the 2010 census population of China (ASM-
RC) and Segi’s world population (ASMRW). We also analyzed
the changing trend of cirrhosis mortality from 2008 to 2020
by sex, residential location, and region by estimating the
AAPC of the ASMRC and its 95% confidence interval (CI). The
statistical analysis was performed using Joinpoint Regression

software, version 4.9.0.0 (National Cancer Institute, United
States), and p-values <0.05 were considered significant.

Results

Mortality of patients with cirrhosis in 2020

In 2020, a total of 15,375 deaths from cirrhosis were re-
ported in the DSPs (4.57/100,000 people). The crude mor-
tality rates of cirrhosis for males and females were 6.65 and
2.68/100,000 people, respectively. Higher age-standard-
ized mortality rates were observed in males than females
(ASMRC: 5.60 vs. 1.88/100,000 people; ASMRW: 4.25 vs.
1.40/100,000 people). The crude mortality rates for people
living in urban and rural areas were 4.63 and 4.49/100,000
people, respectively. After adjustment for age, the mortality
rates in urban areas remained lower than those in rural areas
(ASMRC: 3.53 vs. 3.72/100,000 people; ASMRW: 2.67 vs.
2.81/100,000 people). After stratification by region (Eastern
China, Central China, and Western China), higher age-stand-
ardized mortality rates were still observed for males and peo-
ple living in rural areas (Table 1).

The crude mortality rates and ASMRC for cirrhosis from
31 provinces in 2020 are shown in Figure 1. Provinces from
Southwest China (Yunnan and Guizhou) had the highest
crude mortality rates of cirrhosis (higher than 8.54/100,000
people) (Fig. 1A). After adjustment for age, the highest
ASMRC for cirrhosis was still observed in provinces in South-
west China (Guangxi, Yunnan, Guizhou, Tibet and Qinghai)
(6.69-10.93/100,000 people). In addition to the provinces
mentioned above, Heilongjiang, Jilin and Inner Mongolia in
Northeast China also had higher ASMRCs than other prov-
inces (3.39-6.68/100,000 people). Geographically, the low-
est ASMRC for cirrhosis was exhibited in provinces in Eastern
China (1.37-2.05/100,000 people) (Fig. 1B). After stratifi-
cation by sex, there were similar geographical distribution
characteristics for the crude mortality rate and ASMRC for
cirrhosis among males, females and the entire population
(Supplementary Figs. 1, 2).

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

The age-specific mortality rates of patients with cirrhosis in-
creased with increasing age, reaching a peak in those >85
years of age, while age-specific mortality rates among males
were greater than those among females (Fig. 2). A similar
trend was also observed after stratification by residential lo-
cation and region (Supplementary Figs. 3, 4). After stratifica-
tion by residential location, the age-specific mortality rates
in urban people <80 years of age were similar to those in
rural people, but people >80 years of age, people residing
in urban areas had higher age-specific mortality than people
residing in rural areas (Supplementary Table 1, Supplemen-
tary Fig. 3). When stratified by region, people living in East-
ern China had similar age-specific mortality rates as people
living in Central China, while people living in Western China
had greater age-specific mortality rates than people living
in Eastern China or Central China (Supplementary Table 1,
Supplementary Fig. 4).

Trends in cirrhosis mortality in 2008-2020

In China, the overall ASMRC for cirrhosis patients decreased
from 2008 to 2020 (AAPC: —4.8 (—7.3 to —2.3), p<0.001).
After stratification by sex, residential location, and region,
the decreasing trend was still observed (Fig. 3A, B). From
2008 to 2020, there were no differences in the AAPC of cir-
rhosis between males and females [AAPC: —5.3 (6.1 to
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Table 1. Mortality rates of cirrhosis by sex, region, and location in China in 2020

Region location Sex Crude rate (1/105) ASMRC (1/105) ASMRW (1/105)
All All Both 4.57 3.63 2.75
Male 6.65 5.60 4.25
Female 2.68 1.88 1.40
Urban Both 4.49 3.53 2.67
Male 6.21 5.18 3.95
Female 2.89 2.01 1.49
Rural Both 4.63 3.72 2.81
Male 6.97 5.93 4.49
Female 2.51 1.79 1.34
Eastern China All Both 3.51 2.68 2.03
Male 4.91 4.02 3.07
Female 2.23 1.47 1.09
Urban Both 3.46 2.68 2.03
Male 4.47 3.72 2.87
Female 2.48 1.66 1.22
Rural Both 3.56 2.71 2.05
Male 5.32 4.34 3.29
Female 1.98 1.30 0.97
Central China All Both 3.72 2.94 2.22
Male 5.42 4.51 3.43
Female 2.34 1.65 1.22
Urban Both 4.44 3.42 2.61
Male 6.38 5.19 3.99
Female 2.77 1.91 1.42
Rural Both 3.37 2.70 2.02
Male 4.95 4.19 3.16
Female 2.11 1.52 1.12
Western China All Both 7.41 6.27 4.73
Male 11.17 9.83 7.44
Female 3.80 2.92 2.19
Urban Both 6.61 5.35 4.02
Male 9.63 8.15 6.14
Female 3.79 2.80 2.09
Rural Both 8.01 6.98 5.29
Male 12.28 11.11 8.43
Female 3.81 3.01 2.27

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

—4.5) vs. =5.3 (=9.1 to —1.4)] or between urban and rural
areas [—5.1 (-5.9 to —4.4) vs. —4.9 (-7.6 to —2.1)] (Fig.
3A, Supplementary Tables 2 and 3). However, in rural areas,
the highest AAPC in the cirrhosis ASMRC was in 2013-2016
[-12.5 (-23.4 to —0.1), p=0.049)] (Supplementary Table
3). After stratification by region, there were also no differ-
ences in the AAPC of the cirrhosis ASMRC among Eastern,
Central and Western China (Fig. 3B, Supplementary Table 4).

Moreover, in Western China, the highest AAPC in the cirrhosis
ASMRC was also detected in 2013—-2016 [-11.6 (—21.7 to
—0.3), p=0.047] (Supplementary Table 4).

AAPC in the age-specific mortality rate of patients
with cirrhosis in 2008-2020

Between 2008 and 2020, the age-specific mortality rates
of cirrhosis decreased in males and females (AAPC<0), ex-
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Fig. 1. Crude mortality rates and age-standardized mortality rate in China (ASMRC) for both sexes in 2020, by province. (A) Crude rate of cirrhosis for
both sexes. (B) ASMRC of cirrhosis for both sexes.
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Fig. 2. Mortality rates of cirrhosis by age group and sex in 2020.

cept for males 50-59 and females 45-49 and 80-84 years
of age (Fig. 4). The AAPC in the age-specific mortality rates
of patients with cirrhosis in the younger 40 years group was
greater than that in the older 60 years group. After stratifica-
tion by residential location, in urban areas, the AAPC in age-
specific mortality of cirrhosis in females 55-64 years was
greater than that in males, but this characteristic reversed in
people aged 80-84 years (Fig. 4).

After stratification by region, in Eastern China, the age-
specific mortality rate of cirrhosis decreased across every
age group (all AAPCs<0). In Central China, the age-specific
mortality rate of cirrhosis did not decrease in males 50-59
or females 55-59 years and 80-84 years of age. However, in
Western China, only males (40-44, 50-59, and 75-79 years
of age) did not have a decrease in the age-specific mortality
rate of cirrhosis.

Trends in the ASMRC for cirrhosis with SDI

From 2008 to 2020, the ASMRC for cirrhosis decreased with
increasing SDI (Fig. 5). After stratification by province, the
ASMRC for cirrhosis decreased or stabilized with increasing
SDI in most provinces. During our study period, the ASMRCs
of cirrhosis in Guangxi, Heilongjiang, Chongqging, and Inner
Mongolia Provinces were greater than the expected death
rate according to the SDI. However, the ASMRC of cirrhosis
in high-income provinces (Jiangsu and Shandong) was lower
than the expected death rate according to the SDI (Fig. 5).
The greatest decrease in the cirrhosis ASMRC from 2008 to
2020 occurred in Sichuan Province, a province in Southwest
China (Fig. 5).

Discussion

In this study, we analyzed the mortality of cirrhosis in 2020
and the change in mortality profile from 2008 to 2020 in
China. Overall, in 2020, after adjusting for age, males and
people living in rural areas and provinces in Southwest China
had higher mortality rates than females and people living in
urban areas and provinces in other regions. The age-specific
mortality rates of cirrhosis increased with increasing age.
In 2008-2020, the cirrhosis mortality rate had a downward
trend over 13 consecutive years, and the decrease in age-
specific mortality rates was greater in young people and in-
dividuals in Eastern China. In addition, the estimated ASMRC
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in cirrhosis decreased with increasing SDI. Cirrhosis, the end
stage of chronic liver disease, is an important public health
problem.16 Our results may lead to the targeting of priority
interventions in specific populations in China to decrease cir-
rhosis mortality.

In this study, we found that the mortality of cirrhosis
showed a downward trend, which was first attributed to the
prevention and control of chronic viral hepatitis. In Asia,
more than half of all cirrhosis cases are caused by chronic
hepatitis B virus (HBV) and hepatitis C virus (HCV) infec-
tion.17 Currently, HBV-related cirrhosis is still the main cause
of liver cirrhosis death in China.16:18 China began to introduce
the three-dose HBV vaccine in newborns in 1992. A catch-up
plan was implemented for HBV vaccination in children and
adolescents in 2009 throughout the country, which signifi-
cantly reduced the prevalence of HBsAg and mortality from
HBV-associated liver diseases, including cirrhosis.1°-21 Chi-
na has also made great contributions to chronic hepatitis B
treatment. For instance, pegylated interferon, entecavir, ten-
ofovir, and other first-line antiviral drugs have been recom-
mended in the national guidelines.22 Chronic HCV infection
is another major cause of cirrhosis.23 Hepatitis C treatment
in China has entered the era of direct-acting antiviral drugs
(DAAs), and an increasing number of DAAs are now included
in China’s medical insurance coverage. DAAs treatment is
relatively safe and effective. Its application can significantly
reduce the prevalence of HCV,2%25 and has significantly re-
duced the mortality burden of hepatitis C cirrhosis. All these
efforts are considered to support the decreasing mortality
rate of patients with cirrhosis associated with chronic viral
hepatitis.

Our results show that the ASMRC for cirrhosis in males
was approximately four-fold greater than that in females in
2020, and there was a lower AAPC in cirrhosis ASMRC in
males in 2008-2020 (people 55-59 of age and 55-64 years
of age in urban areas). The greater number of deaths from
cirrhosis in males might be related to the following factors.
First, males were more susceptible to HBV and HCV infec-
tion than females. For instance, males had a higher HBsAg
positive rate than females, and males with chronic hepatitis
B and hepatitis C were more likely to progress to liver fi-
brosis than females26-2° Second, males consumed ~33-fold
more alcohol than females, and the burden of alcoholic liver
disease in males was heavy.3° Finally, the incidence of non-
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Fig. 3. Trends in the age-standardized mortality rate in China (ASMRC) of cirrhosis by sex, location, and region in 2008-2020. (A) Trends in ASMRC of
cirrhosis by gender and residence. (B) Trends in ASMRC of cirrhosis by region. ASMR, age-standardized mortality rate in China.

alcoholic fatty liver disease (NAFLD) is gradually increasing,
and the prevalence of NAFLD in males is significantly greater
than that in females, which can also lead to the occurrence of
end-stage liver disease, including cirrhosis.31-34

We found that older people had a greater cirrhosis mortal-
ity rate than younger people, and the AAPC in the cirrhosis
ASMRC in people >60 years of age was lower than that in
people <40 years of age. First, older individuals might be
more likely to have HBV-associated cirrhosis because the HBV

vaccination system was incomplete when they were young.3>
Second, as the end stage of chronic liver disease, cirrhosis is
often ignored before complications occur, the asymptomatic
and compensatory period of liver cirrhosis is very long, with
a median of ~12 years, and older individuals are more likely
to enter the decompensation period according to their natu-
ral history of cirrhosis.1:3¢ Moreover, the physical function of
older people was poor and patients with decompensated cir-
rhosis often had more serious complications.
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Fig. 4. Average annual percentage change (AAPC) of cirrhosis by sex, region, and location in 2020 in China. AAPC, average annual percentage change.

People residing in rural areas had a higher mortality rate
than those residing in urban areas. The following reasons
might explain the differences between urban and rural areas.
(1) Individuals from rural areas have higher rates of chronic
HBV infection.3” (2) Despite the coverage of the New Rural
Cooperative Medical Scheme, there are inadequate medical
resources in rural areas; for example, antiviral therapy for vi-
ral hepatitis and end-stage liver disease including cirrhosis.38
However, people =80 years of age and people who lived in
urban areas had higher age-specific cirrhosis mortality rates
than people who lived in rural areas, which might be attribut-
ed to the presence of other diseases combined with cirrhosis,
for example, type 2 diabetes mellitus (T2DM). T2DM is an
endocrine disease with a high incidence in middle-aged and
older people. The incidence of T2DM in people living in urban
areas is higher than that in people living in rural areas. Data
from China and Singapore indicate that T2DM was associated
with the incidence and mortality of cirrhosis.39:40

In our study, we found that the mortality of cirrhosis in
provinces in Southwest China, especially in rural areas, was
significantly higher than that in the other two regions. On
one hand, the incidence of viral hepatitis in the provinces of
Western China was very high, especially for chronic hepatitis
B and hepatitis C.34! One study from China also reported
that provinces in Western China (Qinghai, Guizhou, Yunnan,
and Guangxi) and Taiwan had the highest age-standardized

DALY rates of HBV-associated cirrhosis and other chronic liver
diseases in 1990-2016.42 On the other hand, medical condi-
tions in Western China were worse than those in Eastern and
Central China, and there was an uneven distribution of medi-
cal staff, especially in rural areas of Western China.*3 From
2013 to 2016, the AAPC in the cirrhosis ASMRC was high-
est in Western China, which might be attributed to improve-
ments in economic status and antiviral treatment after 2013.
The mortality rate of cirrhosis in 2008-2020 decreased with
increasing SDI, which is consistent with a previous study in
which the SDI was negatively correlated with age-standard-
ized mortality.” As far as we know, with the increase in SDI,
sanitary, and medical conditions (for instance, antiviral treat-
ment) and people’s awareness of seeking medical treatment
improved, may have contributed to the decreasing trend of
cirrhosis with SDI.

There were several limitations of our study. First, because
of the unavailability of etiological data from the DSPs, the
mortality data for patients with cirrhosis due to specific eti-
ologies were not analyzed. This might be the main limitation
of this study. In the future, we will actively promote the in-
tegrity of this database and look forward to obtaining etio-
logical analysis results. Second, our study did not analyze
mortality from other coexisting causes (e.g., hypertension or
T2DM, which may also be attributed to incomplete data. De-
spite these limitations, our study facilitates the identification
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of high-risk populations and provides guiding assistance for
the formulation of preventive strategies in China.

Conclusions

We analyzed mortality data of cirrhosis between 2008 and
2020 in China using data extracted from the CDC-DSPs. In
those consecutive 13 years, the mortality of cirrhosis de-
creased in China, except for males 50-59 and females 45-49
and 80-84 years of age. A greater cirrhosis mortality burden
was observed in males, older individuals, and people living in
rural areas and provinces in Southwest China. In the future,
healthcare providers should pay more attention to those peo-
ple during the intervention and control of cirrhosis mortality.

Funding

This study was supported by the National Natural Science
Foundation of China (NSFC) (82300660 XW, 81870406 HR
and 81602939 HL), Beijing Natural Science Foundation
(7232195 XW), Peking University Medicine Sailing Program
for Young Scholars’ Scientific & Technological Innovation
(BMU2023YFJHPY025), Capital’s Funds for Health Improve-
ment and Research (2020-4-4087 HL), Peking University
People’s Hospital Scientific Research Development Funds
(RDJP2022-60 XW) and Qi-Min Project.

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
conflicts of interest related to this publication.

Author contributions
Study concept and design (XW, HL, MZ, HR), acquisition of

Journal of Clinical and Translational Hepatology 2024 vol. 12(3) | 236-244

Age-standardized mortality rates/100 000 for cirrhosis by SDI in China, 2008-2020. SDI, sociodemographic index.

data (JQ, LW, PY), analysis and interpretation of data (FL,
LW), drafting of the manuscript (XW, HL, YW, MZ), critical
revision of the manuscript for important intellectual content
(XW, HL, MZ, HR). All authors have made significant contri-
butions 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. 202219-2). The study protocol also con-
formed to the ethical guidelines of the Declaration of Helsinki
revised in 2013. The individual consent for this retrospective
analysis was waived.

Data sharing statement
No additional data are available.

References

[1] Nusrat S, Khan MS, Fazili J, Madhoun MF. Cirrhosis and its complications:
Evidence based treatment. World ] Gastroenterol 2014;20(18):5442-
5460. doi:10.3748/wjg.v20.i18.5442, PMID:24833875.

Labenz C, Toenges G, Schattenberg JM, Nagel M, Huber Y, Marquardt JU, et
al. Health-related quality of life in patients with compensated and decom-
pensated liver cirrhosis. Eur J Intern Med 2019;70:54-59. doi:10.1016/j.
€jim.2019.09.004, PMID:31530418.

Abbas N, Makker J, Abbas H, Balar B. Perioperative Care of Patients With Liv-
er Cirrhosis: A Review. Health Serv Insights 2017;10:1178632917691270.
doi:10.1177/1178632917691270, PMID:28469455.

GBD 2019 Diseases and Injuries Collaborators. Global burden of 369
diseases and injuries in 204 countries and territories, 1990-2019: a sys-
tematic analysis for the Global Burden of Disease Study 2019. Lancet
2020;396(10258):1024-1222. PMID:33069326.

Jepsen P, Younossi ZM. The global burden of cirrhosis: A review of disa-
bility-adjusted life-years lost and unmet needs. J Hepatol 2021;75(Suppl
1):53-S13. doi:10.1016/j.jhep.2020.11.042, PMID:34039490.

Vos T, Abajobir AA, Abbafati C, Abbas KM, Abate KH, Abd-Allah F, et al.
Global, regional, and national incidence, prevalence, and years lived with
disability for 328 diseases and injuries for 195 countries, 1990-2016: a
systematic analysis for the Global Burden of Disease Study 2016. Lan-
cet 2017;390(10100):1211-1259. doi:10.1016/S0140-6736(17)32154-2,

[2]

[3]

[4]

[5]

[6]

243


https://doi.org/10.3748/wjg.v20.i18.5442
http://www.ncbi.nlm.nih.gov/pubmed/24833875
https://doi.org/10.1016/j.ejim.2019.09.004
https://doi.org/10.1016/j.ejim.2019.09.004
http://www.ncbi.nlm.nih.gov/pubmed/31530418
https://doi.org/10.1177/1178632917691270
http://www.ncbi.nlm.nih.gov/pubmed/28469455
http://www.ncbi.nlm.nih.gov/pubmed/33069326
https://doi.org/10.1016/j.jhep.2020.11.042
http://www.ncbi.nlm.nih.gov/pubmed/34039490
https://doi.org/10.1016/S0140-6736(17)32154-2

PMID:28919117.

[7] Li M, Wang ZQ, Zhang L, Zheng H, Liu DW, Zhou MG. Burden of Cirrho-
sis and Other Chronic Liver Diseases Caused by Specific Etiologies in
China, 1990-2016: Findings from the Global Burden of Disease Study
2016. Biomed Environ Sci 2020;33(1):1-10. doi:10.3967/bes2020.001,
PMID:32029053.

[8] ZhuJ, Wang P, Ye H, ShiJ, Wang X, Wang K, et al. Trend of the mortality of
major liver diseases and its impact on life expectancy in China from 2006
to 2017. J Public Health (Oxf) 2021;44(1):100-110. doi:10.1093/pubmed/
fdaa261, PMID:33454770.

[9] 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.

[10] Liu S, 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.

[11] Wang L, Wang LJ, Cai Y, Ma LM, Zhou MG. Analysis of under-reporting of
mortality surveillance from 2006 to 2008 in China. Zhonghua Yu Fang Yi
Xue Za Zhi 2011;45(12):1061-1064. PMID:22336336.

[12] Guo K, Yin P, Wang L, Ji Y, Li Q, Bishai D, et al. Propensity score weight-
ing for addressing under-reporting in mortality surveillance: a proof-of-
concept study using the nationally representative mortality data in Chi-
na. Popul Health Metr 2015;13:16. doi:10.1186/s12963-015-0051-3,
PMID:26161042.

[13] Wang L WL, Cai Y, Ma LM, Zhou MG. Analysis of under-reporting of
mortality surveillance from 2006 to 2008 in China. Zhonghua Yu
Fang Yi Xue Za Zhi 2021;45(12):1061-1064. doi:10.3760/cma.j.is
sn.0253-9624.2011.12.002, PMID:22336336.

[14] 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 sub-
national analysis for the Global Burden of Disease Study 2013. Lancet
2016;387(10015):251-272.d0i:10.1016/S0140-6736(15)00551-6, PMID:
26510778.

[15] 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/
$2214-109X(16)30360-6, PMID:28007478.

[16] Sarin SK, Kumar M, Eslam M, George J, Al Mahtab M, Akbar SMF, et al. Liver
diseases in the Asia-Pacific region: a Lancet Gastroenterology & Hepatol-
ogy Commission. Lancet Gastroenterol 2020;5(2):167-228. doi:10.1016/
S2468-1253(19)30342-5, PMID:31852635.

[17] Mokdad AA, Lopez AD, Shahraz S, Lozano R, Mokdad AH, Stanaway J,
et al. Liver cirrhosis mortality in 187 countries between 1980 and 2010:
a systematic analysis. Bmc Med 2014;12:145. do0i:10.1186/s12916-014-
0145-y, PMID:25242656.

[18] Shan S, Zhao LH, Ma H, Ou XJ, You H, Jia JD. Definition, etiology, and epide-
miology of liver cirrhosis. J Clin Hepatol 2021;37(1):14-16. doi:10.3969/j.
issn.1001-5256.2021.01.003.

[19] 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.

[20] 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.

[21] Zhang MN, Yuan Y, Mao PY, Zhuang YJ. Analysis on morbidity and mortality
of viral hepatitis in China, 2004-2013. Zhong hua Liu Xing Bing Xue Za Zhi
2015;36(2):144-147. PMID:25907724.

[22] You H, Wang F, Li T, Xu X, Sun Y, Nan Y, et al. Guidelines for the Pre-
vention and Treatment of Chronic Hepatitis B (version 2022). J Clin
Transl Hepatol 2023;11(6):1425-1442. doi:10.14218/JCTH.2023.00320,
PMID:37719965.

[23] Wang X, Lin SX, Tao J, Wei XQ, Liu YT, Chen YM, et al. Study of liver cir-
rhosis over ten consecutive years in Southern China. World J Gastroen-
terol 2014;20(37):13546-13555. doi:10.3748/wjg.v20.i37.13546, PMID:
25309085.

[24] 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.

Wang X. et al: Mortality of cirrhosis in China

S279657, PMID:33299823.

[25] 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.

[26] 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.

[27] Poynard T, Bedossa P, Opolon P. Natural history of liver fibrosis progres-
sion in patients with chronic hepatitis C. Lancet 1997;349(9055):825-832.
doi:10.1016/S0140-6736(96)07642-8, PMID:9121257.

[28] Stroffolini T, Esvan R, Biliotti E, Sagnelli E, Gaeta GB, Almasio PL. Gender
differences in chronic HBsAg carriers in Italy: Evidence for the independent
role of male sex in severity of liver disease. J Med Virol 2015;87(11):1899-
1903. doi:10.1002/jmv.24243, PMID:26037919.

[29] 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.

[30] Jiang H, Room R, Hao W. Alcohol and related health issues in China: action
needed. Lancet Glob Health 2015;3(4):E190-E191. d0i:10.1016/S2214-
109%x(15)70017-3, PMID:25794669.

[31] Xiao 1, Wang F, Wong NK, He J, Zhang R, Sun R, et al. Global liver dis-
ease burdens and research trends: Analysis from a Chinese perspec-
tive. J Hepatol 2019;71(1):212-221. doi:10.1016/j.jhep.2019.03.004,
PMID:30871980.

[32] Li B, Zhang C, Zhan YT. Nonalcoholic Fatty Liver Disease Cirrhosis: A Re-
view of Its Epidemiology, Risk Factors, Clinical Presentation, Diagnosis,
Management, and Prognosis. Can ] Gastroenterol 2018;2018:2784537.
doi:10.1155/2018/2784537, PMID:30065915.

[33] Li J, Zou BY, Yeo YH, Feng YM, Xie XY, Lee DH, et al. Prevalence, incidence,
and outcome of non-alcoholic fatty liver disease in Asia, 1999-2019: a sys-
tematic review and meta-analysis. Lancet Gastroenterol 2019;4(5):389-
398. doi:10.1016/52468-1253(19)30039-1, PMID:30902670.

[34] Fan JG. Epidemiology of alcoholic and nonalcoholic fatty liver disease in
China. J Gastroenterol Hepatol 2013;28(Suppl 1):11-17. doi:10.1111/
jgh.12036, PMID:23855290.

[35] 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.

[36] D’Amico G, Garcia-Tsao G, Pagliaro L. Natural history and prognostic indi-
cators of survival in cirrhosis: A systematic review of 118 studies. J Hepatol
2006;44(1):217-231. doi:10.1016/j.jhep.2005.10.013, PMID:16298014.

[37]1 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.

[38] Yang W. China’s new cooperative medical scheme and equity in access to
health care: evidence from a longitudinal household survey. Int J Equity
Health 2013;12:20. doi:10.1186/1475-9276-12-20, PMID:23522336.

[39] Pang Y, Kartsonaki C, Turnbull I, Guo Y, Clarke R, Chen Y, et al. Diabetes,
Plasma Glucose, and Incidence of Fatty Liver, Cirrhosis, and Liver Cancer:
A Prospective Study of 0.5 Million People. Hepatology 2018;68(4):1308-
1318. doi:10.1002/hep.30083, PMID:29734463.

[40] Goh GB, Pan A, Chow WC, Yuan JM, Koh WP. Association between diabetes
mellitus and cirrhosis mortality: the Singapore Chinese Health Study. Liver
Int 2017;37(2):251-258. doi:10.1111/liv.13241, PMID:27566448.

[41] Yan YP, Su HX, Ji ZH, Shao ZJ, Pu ZS. Epidemiology of Hepatitis B Virus
Infection in China: Current Status and Challenges. ] Clin Transl Hepatol
2014;2(1):15-22. doi:10.14218/ICTH.2013.00030, PMID:26356070.

[42] Zhang L, Fan ZF, Liu DW, Zhou MG, Wang ZQ, Li M. Trend analysis on
the disease burden related to cirrhosis and other chronic liver dis-
eases caused by hepatitis B, in China, from 1990 to 2016. Zhonghua
Liu Xing Bing Xue Za Zhi 2020;41(2):173-177. doi:10.3760/cma.j.is
sn.0254-6450.2020.02.007, PMID:32164125.

[43] Hu X, Zhang H, Sun X, Gu Y, Zhen X, Gu S, et al. Older adults’ choices of
first-contact care and related factors in Zhejiang and Qinghai Province,
China. Geriatr Gerontol Int 2019;19(9):938-944. doi:10.1111/ggi.13746,
PMID:31342634.

244 Journal of Clinical and Translational Hepatology 2024 vol. 12(3) | 236-244


http://www.ncbi.nlm.nih.gov/pubmed/28919117
https://doi.org/10.3967/bes2020.001
http://www.ncbi.nlm.nih.gov/pubmed/32029053
https://doi.org/10.1093/pubmed/fdaa261
https://doi.org/10.1093/pubmed/fdaa261
http://www.ncbi.nlm.nih.gov/pubmed/33454770
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
http://www.ncbi.nlm.nih.gov/pubmed/22336336
https://doi.org/10.1186/s12963-015-0051-3
http://www.ncbi.nlm.nih.gov/pubmed/26161042
https://doi.org/10.3760/cma.j.issn.0253-9624.2011.12.002
https://doi.org/10.3760/cma.j.issn.0253-9624.2011.12.002
http://www.ncbi.nlm.nih.gov/pubmed/22336336
https://doi.org/10.1016/S0140-6736(15)00551-6
http://www.ncbi.nlm.nih.gov/pubmed/26510778
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/10.1016/S2468-1253(19)30342-5
https://doi.org/10.1016/S2468-1253(19)30342-5
http://www.ncbi.nlm.nih.gov/pubmed/31852635
https://doi.org/10.1186/s12916-014-0145-y
https://doi.org/10.1186/s12916-014-0145-y
http://www.ncbi.nlm.nih.gov/pubmed/25242656
https://doi.org/10.3969/j.issn.1001-5256.2021.01.003
https://doi.org/10.3969/j.issn.1001-5256.2021.01.003
https://doi.org/10.1111/1751-2980.12855
http://www.ncbi.nlm.nih.gov/pubmed/32124559
https://doi.org/10.1002/cam4.2477
http://www.ncbi.nlm.nih.gov/pubmed/31385465
http://www.ncbi.nlm.nih.gov/pubmed/25907724
https://doi.org/10.14218/JCTH.2023.00320
http://www.ncbi.nlm.nih.gov/pubmed/37719965
https://doi.org/10.3748/wjg.v20.i37.13546
http://www.ncbi.nlm.nih.gov/pubmed/25309085
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/10.7314/apjcp.2015.16.5.1959
http://www.ncbi.nlm.nih.gov/pubmed/25773794
https://doi.org/10.1016/S0140-6736(96)07642-8
http://www.ncbi.nlm.nih.gov/pubmed/9121257
https://doi.org/10.1002/jmv.24243
http://www.ncbi.nlm.nih.gov/pubmed/26037919
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/10.1016/S2214-109x(15)70017-3
https://doi.org/10.1016/S2214-109x(15)70017-3
http://www.ncbi.nlm.nih.gov/pubmed/25794669
https://doi.org/10.1016/j.jhep.2019.03.004
http://www.ncbi.nlm.nih.gov/pubmed/30871980
https://doi.org/10.1155/2018/2784537
http://www.ncbi.nlm.nih.gov/pubmed/30065915
https://doi.org/10.1016/S2468-1253(19)30039-1
http://www.ncbi.nlm.nih.gov/pubmed/30902670
https://doi.org/10.1111/jgh.12036
https://doi.org/10.1111/jgh.12036
http://www.ncbi.nlm.nih.gov/pubmed/23855290
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/10.1016/j.jhep.2005.10.013
http://www.ncbi.nlm.nih.gov/pubmed/16298014
https://doi.org/10.1002/hep.27406
http://www.ncbi.nlm.nih.gov/pubmed/25164003
https://doi.org/10.1186/1475-9276-12-20
http://www.ncbi.nlm.nih.gov/pubmed/23522336
https://doi.org/10.1002/hep.30083
http://www.ncbi.nlm.nih.gov/pubmed/29734463
https://doi.org/10.1111/liv.13241
http://www.ncbi.nlm.nih.gov/pubmed/27566448
https://doi.org/10.14218/JCTH.2013.00030
http://www.ncbi.nlm.nih.gov/pubmed/26356070
https://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.007
https://doi.org/10.3760/cma.j.issn.0254-6450.2020.02.007
http://www.ncbi.nlm.nih.gov/pubmed/32164125
https://doi.org/10.1111/ggi.13746
http://www.ncbi.nlm.nih.gov/pubmed/31342634

	﻿﻿Abstract﻿

	﻿﻿﻿﻿Introduction﻿

	﻿﻿﻿Methods﻿

	﻿﻿Data source﻿

	﻿﻿﻿Data analysis﻿


	﻿﻿﻿﻿Results﻿

	﻿﻿Mortality of patients with cirrhosis in 2020﻿

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

	﻿﻿﻿﻿Trends in cirrhosis mortality in 2008–2020﻿

	﻿﻿﻿﻿AAPC in the age-specific mortality rate of patients with cirrhosis in 2008–2020﻿

	﻿﻿﻿Trends in the ASMRC for cirrhosis with SDI﻿


	﻿﻿﻿﻿﻿Discussion﻿

	﻿﻿﻿Conclusions﻿

	﻿﻿﻿﻿﻿Funding﻿

	﻿﻿﻿Conflict of interest﻿

	﻿﻿﻿Author contributions﻿

	﻿﻿﻿Ethical statement﻿

	﻿﻿﻿Data sharing statement﻿

	﻿﻿﻿References﻿


