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ABSTRACT
Background:  liver cirrhosis is a significant yet largely preventable and underappreciated cause of 
global health loss. this study aimed to profile the global and regional burdens of liver cirrhosis 
between 2010 and 2019 and the contributions of various aetiologies.
Method:  Data on the incidence, mortality, and disability-adjusted life years (DalYs) of cirrhosis 
were obtained from the Global Burden of Disease 2019 study. the burden of cirrhosis was 
estimated by age, sex, region, aetiology, and socio-demographic index (sDi). the temporal trend 
was quantified using the annual percentage changes (aPc.)
Results:  Globally, there were 2.05 million new cases and 1.47 million deaths due to cirrhosis in 
2019. From 2010 to 2019, the age-standardized incidence rate (asiR) for cirrhosis increased 
slightly from 25.19 to 25.35 worldwide, while the age-standardized death rate (asDR) and 
age-standardized DalYs (asDalYs) decreased from 20.37 to 18.00 and 639.86 to 560.43, 
respectively. cirrhosis incidence, mortality and DalYs were consistently higher in males than 
females. stratification according to the socio-demographic index (sDi) revealed that low sDi 
countries had the highest asDR and asDalYs in 2019, while middle sDi countries had the highest 
asiR. Regarding the aetiology of cirrhosis, hepatitis c accounted for the largest proportion of 
cirrhosis-related incidence (26.9%), death (26.8%) and DalYs (26.3%); however, non-alcoholic fatty 
liver disease (NaFlD) exhibited a rapidly growing cause of incident cirrhosis (+26.7%), 
cirrhosis-related death (+25.1%), and DalYs (+21.0%) worldwide during this period. the asiR for 
NaFlD also significantly increased with aPc 1.080 over the study period.
Conclusions:  albeit the global burden of cirrhosis incidence increased from 2010 to 2019, 
cirrhosis-associated deaths and DalYs declined significantly. Notably, NaFlD exhibited the most 
significant increase as a contributor to cirrhosis worldwide.

KEY MESSAGE
• Global burden of cirrhosis incidence increased from 2010 to 2019.
• cirrhosis-associated death and DalYs declined significantly during this period.
• Non-alcoholic fatty liver disease (NaFlD) exhibited the most significant increase as a contributor 

to cirrhosis worldwide.

Introduction

cirrhosis is a significant yet largely preventable disease; 
however, it has received less public attention than other 
chronic diseases such as chronic kidney disease, diabetes, 
and congestive heart disease [1]. cirrhosis typically devel-
ops after a long period of liver inflammation, replacing 
healthy liver parenchyma with fibrotic tissues and regen-
erative nodules [2]. the disease evolves from an asymp-
tomatic phase (compensated cirrhosis) to a symptomatic 

phase (decompensated cirrhosis), the complications of 
which often lead to hospitalization, impaired quality of 
life, and high mortality [3]. Globally, cirrhosis ranked 
among the top 20 causes of global health loss, account-
ing for 1 million deaths in 2010, 1.6% of disability-adjusted 
life years (DalYs), and 2.1% of the total years of life lost in 
the global mortality burden [4,5]. thus, it is crucial to fully 
understand the burden of cirrhosis and develop policies 
and strategies to deal with this chronic disease more 
effectively.
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Over the last two decades, numerous socioeconomic 
and clinical changes have occurred worldwide, which 
might impact the aetiological profiles of cirrhosis. 
Notably, highly effective antiviral treatments for hepati-
tis B virus (hBV) and hepatitis c virus (hcV) have 
decreased the global burden of viral hepatitis [6]. On 
the contrary, the increasing prevalence of non-alcoholic 
fatty liver disease (NaFlD) parallels the obesity and 
type 2 diabetes epidemic worldwide, especially in 
Western countries [7,8]. in this context, these conditions 
may cause a shift in the global epidemiology of cirrhosis.

Previous studies based on the Global Burden of 
Disease (GBD) 2017 estimated the cirrhosis burden in 
terms of its prevalence, death, and DalYs [9–11]. however, 
limited data reported the burden of incident cirrhosis. 
Recently, studies have also reported the epidemiology of 
cirrhosis caused by specific aetiologies, such as hBV infec-
tion and alcohol use [6,12,13]. Nevertheless, there is a 
lack of updated and in-depth analysis of the temporal 
trends in liver cirrhosis incidence, mortality, and DalYs 
and the contributions of various aetiologies at the global, 
regional, and national levels. therefore, we used the data 
from the latest GBD study 2019 to analyze the global epi-
demiology of liver cirrhosis in 204 countries and territo-
ries, considering their associations with socioeconomic 
status. this systematic assessment aims to offer a more 
comprehensive outlook, facilitating the development of 
global and regional health policies geared towards reduc-
ing the burden of this chronic disease.

Methods

Data source

this study was performed using public data from the 
GBD 2019 study, which provides systematic assessments 
of the burden of 369 diseases and injuries and 87 risk 
factors from 204 countries and territories [14]. For this 
study, we obtained the annual absolute count and 
age-standardized rates (with 95% uncertainty interval 
[Ui]) of liver cirrhosis-related incidence, death, and 
DalYs from 2010 to 2019 by sex, age, region, and coun-
try from the online tool, the Global health Data 
exchange query tool (https://vizhub.healthdata.org/
gbd-results/). the estimated population data inde-
pendently produced by the GBD study was used as the 
reference for calculating the age-standardized rate [15].

Estimation methods in GBD study

the detailed methods for gathering, processing, and 
producing these data have been described exten-
sively in the GBD 2019 study [14]. the methodology 

of cirrhosis burden estimation was described com-
prehensively in the GBD 2017 study [9]. the aetiolo-
gies of cirrhosis were categorized into different 
groups in the GBD 2019 study, including alcohol, 
hBV, hcV, NaFlD, and other chronic liver diseases. 
the category labelled “other chronic liver diseases” 
encompasses conditions such as autoimmune hepati-
tis, toxic liver diseases, other inflammatory liver dis-
eases, chronic hepatitis not specified, and other 
diseases of the liver.

to assess the association between development 
level and cirrhosis burden, the socio-demographic 
index (sDi) (ranging from 0 [worst] to 1.0 [best]) that 
integrates the total fertility rate, average educational 
attainment among the population over age 15, and 
measures of income per capita were used to group 
countries with similar development status (including 
low, low-middle, middle, high-middle, and high sDi). in 
the present study, sDi data were directly obtained 
from the GBD dataset (https://ghdx.healthdata.org/
record/ihme - data/gbd-2019-socio - demographi
c-index-sdi-1950-2019).

Statistical analysis

Data were analyzed and displayed using R (Version .3.5.3, 
R core team). the changes in the frequency of incidence, 
death, and DalYs between 2010 and 2019 were calcu-
lated as follows: [(values in 2019) − (value in 2010)]/value 
in 2010. smoothing spline models were employed to 
determine the shape of the correlation curve between cir-
rhosis burden (age-standardized rates) and sDis.

to quantitatively evaluate the trend of age- 
standardized rates over a specified period, the esti-
mated annual percentage change (aPc) with a 95% 
confidence interval (ci) in age-standardized rates was 
calculated using the Joinpoint regression program 
(statistical Research and applications Branch, National 
cancer institute, Bethesda). Briefly, age-standardized 
rates with standard errors for each year were used to 
estimate the aPc using log transformation. the model 
was built using the grid search method, and the sig-
nificance was tested using the Monte carlo permuta-
tion test. Given that the study’s time frame was from 
2010 to 2019, the number of Joinpoint was set to two. 
an aPc estimation above 0 indicates a statistically sig-
nificant increasing age-standardized rate over time, 
while a value below 0 indicates a statistically signifi-
cant decreasing age-standardized rate. if the 95% con-
fidence intervals (cis) of the aPc include 0, there is no 
statistically significant change in the age-standardized 
rate over the study period.

https://vizhub.healthdata.org/gbd-results/
https://vizhub.healthdata.org/gbd-results/
https://ghdx.healthdata.org/record/ihme-data/gbd-2019-socio-demographic-index-sdi-1950-2019
https://ghdx.healthdata.org/record/ihme-data/gbd-2019-socio-demographic-index-sdi-1950-2019
https://ghdx.healthdata.org/record/ihme-data/gbd-2019-socio-demographic-index-sdi-1950-2019


aNNals OF MeDiciNe 3

Results

Global, regional and national epidemiology of 
cirrhosis from 2010 to 2019

Incidence
a total of 2051554 (95% Ui 1661430 to 2478127) new 
cases of cirrhosis were reported in 2019, exhibiting a 
12.9% increase compared to 2010 (Figure 1a; 
supplementary table 1). During this period, the aPc in 
the age-standardized incidence rate (asiR) was 0.104 
(95%ci 0.001 to 0.204) at the global level 
(supplementary table 1). at the regional level, central 
asia (59.06 [95% Ui 52.30 to 66.01] per 100 000 popu-
lation) exhibited the highest asiR of cirrhosis in 2019, 
while the lowest asiR was observed in Oceania (8.5 
[95% Ui 7.05 to 10.00] per 100 000 population) (Figure 
1c; supplementary table 1). at national level, the 
countries with the highest asiR included Republic of 
Moldova (79.96 [95% Ui 71.72 to 86.27] per 100 000 
population), Mongolia (79.64 [95% Ui 66.44 to 94.18] 
per 100 000 population) and egypt (78.71 [95% Ui 
62.25 to 99.00] per 100 000 population); while the 
countries with the lowest asiR were Papua New Guinea 
(6.07 [95% Ui 4.92 to 7.23] per 100 000 population) 
and cook islands (6.07 [95% Ui 5.00 to 7.13]) (Figure 
1D; appendix 1). From 2010 to 2019, the largest 
increase in national asiR was found in Kazakhstan 
(aPc:3.431[95% ci 3.300 to 3.562]), while the largest 
decrease was found in taiwan (Province of china) 
(aPc: −2.706 [95%ci −2.869 to −2.543]) (appendix 1).

Regarding the age and sex patterns of cirrhosis inci-
dence burden, new cirrhosis cases and asiR were 
higher in males (incident cases:1.21 million [95% Ui 
0.96 to 1.46]; asiR: 29.67[95% Ui 23.86 to 35.98]) than 
in females (incident cases: 0.85 million [95% Ui 0.69 to 
1.02]; asiR: 20.14 [95%Ui 17.22 to 25.15]) worldwide in 
2019 (Figure 1(a—B); supplementary table 2). similarly, 
a higher age-standardized rate of cirrhosis incidence 
was observed in males across almost all GBD regions 
(Figure 1c). analysis of age patterns revealed that cir-
rhosis incidence peaked at 40–44 years in males and 
45–49 years in females, with a higher incidence in 
females than in males after 45 years of age (Figure 1e). 
the asiR increased up to 40–44 years for males and 
45–49 years for females and decreased until 80-84 years 
for males before rapidly increasing again (Figure 1F). 
additionally, the incidence rate was higher in females 
less than 4 years and in the 54–79 year age group com-
pared to males (Figure 1F).

after stratification according to the socio-demographic 
index (sDi), in 2019, the highest frequency of incident 
cases (n = 551689) and the highest asiR were observed 
in the middle sDi countries (supplementary table 2). 

Between 2010 and 2019, the greatest increase in the 
incident cases (+26.7%) occurred in high-middle sDi 
countries, with the most significant increase in the asiR 
(aPc:0.78, 95% ci 0.67 to 0.89) observed in low sDi 
countries, while the greatest reduction in asiR was 
observed in high-sDi countries (aPc: −0.657 [95% ci 
−0.737 to −0.576]). For the association of age-standardized 
rates versus sDi at the regional level, the asiR of cirrho-
sis peaked at an sDi of 0.7, due to the high asiR in the 
central asian region (Figure 1G). Moreover, this region 
exhibited a sustained increase in the age-standardized 
incidence of cirrhosis over the study period, which was 
significantly higher than expected based on the sDi.

Death
Globally, cirrhosis caused more than 1.47 million (95% 
Ui 1.37 to 1.58) deaths in 2019, compared with 1.34 
million (95%Ui 1.29 to 1.41) in 2010 (Figure 2a; 
supplementary table 3). these deaths constituted 2.6% 
(1472012/56526959) of all deaths worldwide in 2019. 
the age-standardized death rate (asDR) at the global 
level decreased from 20.37 (95%Ui 19.45 to 21.36) per 
100 000 population in 2010 to 18.00 (95%Ui 16.8 to 
19.3) per 100 000 populations in 2019, with an aPc of 
−1.392 (95%ci −1.442 to −1.343) worldwide (Figure 2B; 
supplementary table 3). at the regional level, eastern 
sub-saharan africa (44.10 [95%Ui 38.5-51.9]) ranked 
first in terms of asDR from cirrhosis across the GBD 
regions in 2019 (Figure 2c). the aPc in the asDR from 
2010 to 2019 across these GBD regions is presented in 
supplementary table 3, exhibiting a significant 
decrease in east asia (aPc-3.288 [95%ci −3.483 to 
−3.093]). egypt (126.7 [95% Ui 87.3 to169.5]) exhibited 
the highest asDR of cirrhosis in 2019, while iceland 
(3.3 [95% Ui 2.9 to 3.7]) and singapore (3.3 [95% Ui 2.9 
to 3.6]) exhibited the lowest asDR (Figure 2D; 
appendix 2).

Global death due to cirrhosis was also higher 
among males (0.97 million [95% Ui 0.90 to 1.05]) than 
females (0.50 million [95% Ui 0.46 to 0.55]) (Figure 2a; 
supplementary table 4). similar to the frequency of 
death, the mortality rate in males was 2.1-fold higher 
(males 24.81[95%Ui 23.07 to 26.75] versus females 
11.69 [95% Ui 10.68 to 12.81]) than in females (Figure 
2B; supplementary table 4). Regarding the age pat-
terns in cirrhosis death, the number of deaths peaked 
in the 60-64 age group for males and 65–69 age group 
for females (Figure 2e), whereas the asDR increased 
steadily with ageing, peaking in the 95 plus age group 
for both genders in 2019 (Figure 2F).

in terms of development level and its correlation to 
cirrhosis-related death burden, the highest frequency 
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Figure 1. The burden of cirrhosis incidence from 2010 to 2019. A. Temporal trend in the number of new cirrhosis cases at the 
global level by sex. B. Temporal trend in the age-standardized incidence rate of cirrhosis by sex. c. The age-standardized incidence 
rate of cirrhosis in 2019 across 21 GBd regions, by sex. d. The age-standardized incidence rate of cirrhosis in 2019, by countries 
and territories. e. The number of incident cirrhosis by sex in different age groups. f. The age-standardized incidence rate of cir-
rhosis by sex in different age groups. G. The age-standardized incidence rate of cirrhosis across 21 GBd regions, by socio-demographic 
index. AsiR age-standardized incidence rate, nA non-available, sdi socio-demographic index.



aNNals OF MeDiciNe 5

Figure 2. The burden of cirrhosis-related death from 2010 to 2019. A. Temporal trend in the number of death due to cirrhosis 
at the global level by sex. B. Temporal trend in the age-standardized death rate of cirrhosis by sex. C. The age-standardized death 
rate of cirrhosis in 2019 across 21 GBd regions, by sex. D. The age-standardized death rate of cirrhosis in 2019, by countries and 
territories. E. The number of cirrhosis death by sex in different age groups. F. The age-standardized death rate of cirrhosis by sex 
in different age groups. G. The age-standardized death rate of cirrhosis across 21 GBd regions, by socio-demographic index. AsdR 
age-standardized death rate, nA non-available, sdi socio-demographic index.
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of deaths (n = 395022) was also observed in the middle 
sDi countries (supplementary table 4), while low sDi 
countries had the highest asDR in 2019 (supplementary 
table 4). From 2010 to 2019, the greatest increase in 
death rate (+25.1%) occurred in high-middle sDi coun-
tries, whereas asDR generally decreased at different 
levels of sDi (supplementary table 4). Notably, asDR 
was lower at the regional level at higher sDi levels, 
with the expected rates following a roughly linear 
decreasing trend (Figure 2G). specifically, from 2010 to 
2019, the asDR decreased or remained steady in most 
regions, except for the caribbean and central latin 
america. in these two regions, the observed asDR 
increased during the study period, and the rate in 
central latin america increased to a much higher level 
than expected, based solely on the sDi.

DALYs
cirrhosis led to a significant increase in DalYs in 2019 
(n = 46189416, 95% Ui 43027109 to 49551292) com-
pared to 2010 (n = 44110812, 95% Ui 42448751 to 
46337063)(Figure 3a; supplementary table 5). the 
age-standardized DalYs (asDalYs) decreased from 
639.86 (95% Ui 615.71 to 671.51) in 2010 to 560.43 
(95% Ui 521.86 to 602.02) per 100 000 populations in 
2019 worldwide (aPc: −1.498 [95%ci −1.557 to −1.439]) 
(Figure 3B; supplementary table 5). at the regional 
level, central asia (1318.2 [95% Ui 1187.0 to 1467.1]) 
ranked first among 21 GBD regions in terms of asDalYs 
(Figure 3c; supplementary table 5). in line with the 
asDR at the national level, egypt (2409.7 [95% Ui 
1570.9 to 3247.4]) was also among the countries and 
territories with the highest asDalYs of cirrhosis in 
2019, and the lowest asDalYs of cirrhosis were found 
in singapore (81.5 [95% Ui 74.7 to 89.0]) (Figure 3D; 
appendix 3).

stratification according to gender revealed that the 
number of DalYs was also higher in males (31.78 million 
[95% Ui 29.37 to 34.44]) than in females (14.41 million 
[95% Ui 13.16 to 15.76]) (Figure 3a; supplementary table 
6) in 2019. the DalYs rate was 2.3-fold higher in males 
(783.31 [95% Ui 723.85 to 849.07]) compared to their 
female counterpart (343.96 [95% Ui 313.74 to 376.74]) 
(Figure 3B; supplementary table 6). Regarding the age 
pattern, the number of DalYs peaked at 50–54 years in 
males and 55-59 years in females (Figure 3e), whereas the 
highest age-standardized DalYs rate was found in the 
56-59 age group in males and the 70–74 age group in 
females (Figure 3F).

When assessing the association between DalYs and 
sDi, it was similar to those of death patterns.  
the highest frequency of DalYs (1.4 million) in 2019 

occurred in the middle sDi countries (supplementary 
table 6), while low sDi countries were associated with 
the highest asDalY in 2019 (supplementary table 6). 
(Figure 3G). Between 2010 and 2019, the most signifi-
cant increase in death rates occurred in high-middle 
sDi countries (+25.1%), while asDalYs generally 
decreased at different levels of sDi (supplementary 
table 6). Notably, the most significant reduction in 
asDalYs occurred in high-middle sDi countries (aPc: 
−2.559 [95% ci −3.164 to −2.030]) (supplementary 
table 6).

Global and regional trends in the aetiology of 
cirrhosis

the global frequencies of incident cases, deaths, and 
DalYs by five aetiologies (alcohol, hBV, hcV, NaFlD, 
and other causes combined) of cirrhosis from 2010 to 
2019 are presented in Figure 4. For the global incident 
cases in 2019, hcV (26.9%) accounted for the largest 
proportion of global liver cirrhosis, followed by alcohol 
(21.3%), hBV (19.8%), and NaFlD (6.6%); other causes 
were responsible for 25.4% of incident cases 
(supplementary table 2). in this respect, NaFlD exhib-
ited the most significant increase as a cause of incident 
cirrhosis (+26.7%) worldwide between 2010 and 2019, 
while the absolute count of hBV-related cirrhosis 
decreased (-0.34%) during this period (supplementary 
table 2). For the cause of cirrhosis-related death, hcV 
was also the main cause of cirrhosis-related death 
(26.8%) and DalYs (26.3%) in 2019, while NaFlD has 
become the fast-growing cause of cirrhosis-related 
death (+25.1%) and DalYs (+21.0%) worldwide 
(supplementary tables 4 & 6). there were wide geo-
graphic variations in the contribution of each cause to 
the incidence of cirrhosis and death in 2019. across the 
GBD regions, the incidence of and death from cirrhosis 
due to alcohol use was highest in central europe (inci-
dence 33.8%, death 42.5%) and lowest in North africa 
and the Middle east (incidence 5.2%, death 6.4%) 
(Figure 5(a,B). For virus-related cirrhosis, hcV was the 
main cause of cirrhosis incidence and associated death 
in high-income North america, whereas hBV-related cir-
rhosis death and DalYs were the highest in Western 
sub-saharan africa, although hBV was not the main 
cause of cirrhosis incidence in this region (Figure 5(a,B).).

temporal trends in age-standardized rates regarding 
the incidence, death, and DalYs of cirrhosis grouped by 
cause are depicted in Figure 4. During this period, the 
global asiR for hBV-related cirrhosis significantly decreased 
(aPc: −1.836 [95%ci −2.239 to −1.432]), whereas the asiR 
for NaFlD increased significantly (aPc:1.080 [95%ci 
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Figure 3. The burden of cirrhosis-associated dAlYs from 2010 to 2019. A. Temporal trend in the number of dAlYs due to cir-
rhosis at the global level by sex. B. Temporal trend in the age-standardized dAlYs rate of cirrhosis by sex. C. The age-standardized 
dAlYs rate of cirrhosis in 2019 across 21 GBd regions, by sex. D. The age-standardized dAlYs rate of cirrhosis in 2019, by countries 
and territories. E. The number of dAlYs due to cirrhosis by sex in different age groups. F. The age-standardized dAlYs rate of 
cirrhosis by sex in different age groups. G. The age-standardized dAlYs rate of cirrhosis across 21 GBd regions, by socio-demographic 
index. AsdAlYR age-standardized dAlYs rate, nA non-available, sdi socio-demographic index.



8 s. XiaO et al.

0.913–1.249]) over the study period (supplementary table 
2). the largest decrease in the asiR of hBV-induced cir-
rhosis was observed in eastern europe (aPc −5.021 
[95%ci −5.597 to −4.441]), southern latin america (aPc 
−4.488 [95%ci −5.236 to −3.734]), and east asia (aPc 
−3.118 [95% ci −3.794 to −2.438]) (Figure 6, appendix 4). 
south asia (aPc 3.973 [95%ci 3.236–4.715]), central 
sub-saharan africa (aPc 2.959 [95%ci 2.165–3.760]), and 
central asia (aPc 2.207 [95%ci 2.074–2.341]) exhibited 
the highest increase in asiR of NaFlD-related cirrhosis. 
asiRs for hcV- and alcohol-related cirrhosis also showed 
an increasing trend worldwide (aPc for hcV 0.619 [95%ci 
0.589–0.649], alcohol 0.588 [95%ci 0.187–0.990]) (Figure6, 
appendix 4). specifically, the incidence of cirrhosis due to 
alcohol use significantly increased in central sub-saharan 
africa (aPc:3.212 [95% ci 2.331 to 4.101]), south asia 
(aPc:2.946 [95% ci: 0.681–5.261]), and central asia 
(aPc:2.489 [95% ci 2.266 to 2.711]) (Figure 6, appendix 4). 
the global asDR for cirrhosis due to hBV (aPc: −2.979 
[95% ci −3.450 to −2.507]), alcohol (aPc: −1.005 [95% ci 
−1.147 to −0.864]), hcV (aPc: −0.957 [95% ci −1.110 to 
−0.805]), NaFlD (aPc: −0.154 [95% ci −0.191 to −0.117]), 
and other aetiologies (aPc: −1.030 [95% ci −1.123 to 
−0.937]) generally decreased (supplementary table 4). 
interestingly, the asDR of cirrhosis due to any cause 
increased in the caribbean population (Figure 6, appendix 

5). high-income North america also exhibited a significant 
increase in the asDR of NaFlD-associated cirrhosis (aPc 
1.825 [95%ci 1.462 to 2.189]) (Figure 6, appendix 5). the 
patterns of asDalYs of cirrhosis due to different causes 
were similar to those of asDR by aetiology at the global 
and regional levels (Figure 6, appendix 6).

Discussion

liver disease is responsible for around two million 
deaths annually across the globe. Out of these, one 
million deaths are caused by complications of cirrhosis, 
while the other million are attributed to viral hepatitis 
and hepatocellular carcinoma [4]. Nevertheless, it is 
important to note that cirrhosis, a major contributor to 
global health loss, is a largely preventable and often 
overlooked condition. Unlike previous studies focusing 
on specific regions, countries or causes of liver cirrho-
sis, the current study offers a comprehensive world-
wide perspective on the burden of cirrhosis and the 
influence of different aetiologies over a 10-year period 
from 2010 to 2019.

Globally, in 2019, there were approximately 2.05 
million incident cases, 1.47 million deaths and 46.19 
million DalYs. the global age-standardized rates for 
incidence, mortality, and DalYs were 25.35, 18.00, and 

Figure 4. The global trends in the number and age-standardized rates of incidence, death and dAlYs of cirrhosis stratified by 
different causes from 2010 to 2019. A to C. Global trends in the number of incidence (a), death (B) and dAlYs (C) of cirrhosis 
caused by alcohol use, HBV, HcV, nAfld and other reasons over the study period. D to F. Global trends in the age-standardized 
rates of incidence (D), death (E) and dAlYs (F) of cirrhosis due to different causes from 2010 to 2019. AsiR age-standardized 
incidence rate, AsdR age-standardized death rate, AsdAlYs age-standardized dAlYs rate.
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56.43 per 100,000 population, respectively. compared 
to the cirrhosis burden in 2010, there was a 12.9% 
increase in the absolute number of new cirrhosis 
cases and a 9.7% increase in cirrhosis-related deaths, 
although a decreased age-standardized death rate 
was observed during this period. it is highly conceiv-
able that the growth and ageing of the world popu-
lation may have contributed to the observed disparities 

in the trends between absolute counts and 
age-standardized rates.

in addition to the global perspective, we assessed 
the burden of cirrhosis at regional and national levels. 
central asia experienced the highest rates for both the 
incidence and mortality of cirrhosis at the regional level, 
attributed to the increasing trend in alcohol consump-
tion that has accompanied economic development in 
many asian countries (such as china and india) where 
alcohol control regulations are weak. additionally, cer-
tain asian populations with genetic polymorphisms in 
ALDH1 and ADH1B have a higher risk of cirrhosis, fur-
ther contributing to the burden of cirrhosis in the 
asia-Pacific region [16,17]. Our results also revealed that 
the incidence rate of alcohol-related cirrhosis continu-
ously increased in different areas in asia (central asia, 
south asia, and east asia) between 2010 and 2019. 
these results emphasize the need to address the issue 
of stringent alcohol regulation to mitigate the worsen-
ing cirrhosis problem caused by alcohol consumption in 
certain asian countries. a population-based study focus-
ing on the burden of liver disease across 35 european 
countries reported an increasing incidence of cirrhosis 
[18]. in contrast, our study indicated that the incidence 
of cirrhosis and death generally decreased between 
2010 and 2019 in eastern europe.

analysis of disparities in cirrhosis burden according 
to gender revealed that the overall incidence, death, 
DalYs, and their age-standardized rates were higher in 
males than females. this difference can be explained 
by hormonal factors and a lower prevalence of 
high-risk lifestyles (such as smoking and alcohol abuse) 
among females. Our results also corroborated that the 
highest burden of cirrhosis among males and females 
occurred in the middle-aged population and that the 
age-standardized death rate increased steadily with 
increased age. this emphasizes the need for more pol-
icies focusing on these specific age groups.

it is now understood that the regional develop-
ment level is also an important factor associated 
with cirrhosis burden. a negative correlation between 
mortality rate and sDis was observed in the present 
study, although the incidence was not related to 
sDis. healthcare accessibility, health infrastructure, 
and educational level may account for the higher 
burden of cirrhosis-related deaths and DalY in lower 
sDi regions. a recent study using the GBD 2019 data 
also reported a more favourable quality-of-care index 
(Qci) was favourable in higher sDi countries (Qci = 
86.8) compared with lower sDi countries (Qci = 60.1) 
[19]. Meanwhile, for the underlying causes of cirrho-
sis, the highest Qci was associated with alcohol use, 
followed by hBV and NaFlD, with Qcis of 86.1, 85.3, 

Figure 5. Proportion of incidence (a), death (B) and dAlYs (c) 
due to five causes of cirrhosis at regional levels in 2019. 
dAlYs disability-adjusted life years.
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and 81.1, respectively [19]. these data suggest that 
countries, mainly in developing regions, should orga-
nize actions to control the burden of cirrhosis and 
its underlying causes and improve their quality 
of life.

Besides, we assessed the effects of different aetiologies 
on cirrhosis from a global perspective. current evidence 
suggests that alcohol-associated cirrhosis has been the 
major cause of liver cirrhosis worldwide over the last 
10 years. according to World health Organization data, the 
worldwide average consumption of alcohol was 32.8 g per 
person per day in 2018 [20]. among individuals consum-
ing harmful amounts of alcohol in 2020, 59·1% (54·3–65·4) 
were aged 15–39 years [21]. therefore, the prevalence of 
alcohol-related cirrhosis is expected to persist in the com-
ing years. to mitigate this burden, it is recommended to 
implement measures such as raising the prices of alco-
holic beverages or imposing higher taxes on them. 
additionally, promoting education on the hazards of alco-
hol consumption habit is essential in reducing the impact 
of alcohol-related cirrhosis. Based on our data, hBV and 
hcV account for almost half of the global burden of cir-
rhosis. a recent systematic review and meta-analysis 
based on publications reporting 1376503 patients with 
cirrhosis from 86 countries or territories revealed that 
many cases had hBV (42%) and hcV (21%) infections [22]. 
however, there has been a notable positive trend world-
wide in reducing the incidence and mortality rates associ-
ated with hBV infection, primarily due to widespread 
vaccination coverage and the effectiveness of antiviral 
therapies. additionally, advancements in nucleic acid test-
ing and the availability of highly effective oral antiviral 
medications against hcV have the potential to further 
reduce the burden of hcV-related cirrhosis. Besides, the 

prevalence of obesity and diabetes has increased world-
wide [7,8]. it is widely believed that NaFlD will emerge as 
a leading cause of cirrhosis in the future. consistently, 
NaFlD exhibited the most significant increase in 
cirrhosis-related death (+25.1%) and DalYs (+21.0%) over 
the study period. however, it was still the least common 
cause of incident cirrhosis (6.6%) and cirrhosis-related 
death (9.1%). similarly, a recent systematic review and 
meta-analysis based on population studies suggested a 
globally increased NaFlD incidence in recent years [23]. 
indeed, besides cirrhosis, NaFlD has been established as 
an important cause of liver cancer worldwide [24]. 
therefore, urgent measures are required globally to tackle 
modifiable risk factors and reduce the growing burden of 
NaFlD-related cirrhosis. For other causes of cirrhosis, 
including autoimmune liver diseases, the incidence rate 
slightly increased (aPc:0.608 [95% 0.581 to 0.635]) and 
death rates (aPc: −1.030 [95% −1.123 to − 0.937]) 
decreased globally. Due to the classification of autoim-
mune liver diseases under the combined category of 
“other causes” in the GBD database, a specific analysis of 
the global burden of cirrhosis caused by autoimmune 
liver diseases was not feasible. to date, data on the global 
epidemiology of autoimmune liver disease are mainly 
available at regional or national levels. in Northern europe, 
the point prevalence of autoimmune hepatitis (aih) was 
estimated to be 10-–20 per 100,000 individuals and the 
incidence at 1–2 per 100000 person-years [25,26]. a recent 
study using the Optum cohort reported that the age- and 
sex-standardized prevalence of aih was 26.6 per 100,000 
persons with an incidence of 4.0 per 100,000 person-years 
from 2008 to 2018 in the Usa [27]. a recent meta-analysis 
reported that the pooled point prevalence rate of primary 
biliary cholangitis in european countries was 22.27 (95% 

Figure 6. Annual percentage change (APc) in AsiR, AsdR and AsdAlYs for cirrhosis due to different causes from 2010 through 2019. 
Box filled with red (APc > 0) indicates a worsening trend, while box filled with green (APc < 0) indicates an improving trend.
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ci 17.98–27.01) cases per 100,000 inhabitants, and the 
pooled annual incidence rate was 1.87 (95% ci 1.46–2.34) 
new cases per 100,000 inhabitants [28]. Regarding the 
epidemiology of primary sclerosing cholangitis (Psc), 
Palak Jt and colleagues reported that the epidemiology 
of Psc varies globally, but a rising trend in the incidence 
and prevalence was observed across europe and North 
america [29].

Our study has several limitations and shortcomings 
that should be acknowledged. First, this study relied on 
GBD estimates; therefore, the availability and quality of 
primary data used in the DisMod-MR 2.1 model may 
influence the accuracy and robustness of the GBD esti-
mates. accordingly, our results should be interpreted 
with caution. second, cirrhosis risk factors (such as 
tobacco smoking, obesity, diabetes, and genetic or met-
abolic causes) were not included in the GBD database, 
and their impact on the cirrhosis burden could not be 
estimated. third, in contrast to GBD 2017[9], GBD 2019 
modelled compensated and decompensated cirrhosis 
together. stratification of the clinical stage of cirrhosis is 
recommended to clarify the burden of cirrhosis because 
decompensated cirrhosis carries a higher economic bur-
den and negatively impacts the quality of life.

Conclusions

in summary, cirrhosis remains a major public health 
issue worldwide, although geographical and sociode-
mographic variations in the cirrhosis burden prevail. 
Overall, the frequency of new cases, deaths, and 
DalYs from liver cirrhosis increased substantially 
between 2010 and 2019, while age-standardized rates 
of incidence increased, but death and DalYs 
decreased at the global level. the incidence of 
NaFlD-induced cirrhosis is rapidly increasing, even 
though it currently represents the smallest propor-
tion. this emerging trend highlights NaFlD as an 
important contributor to liver cirrhosis, and its effects 
are expected to become more pronounced in the 
coming decade.
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