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Abstract

BACKGROUND

Liver cirrhosis (LC) is a prevalent and severe disease in China. The burden of LC is
changing with widespread vaccination of hepatitis B virus (HBV) and antiviral therapy.
However, the recent transition in etiologies and clinical features of LC cases requiring

hospitalization is unclear.

AIM
To identify the transition in etiologies and clinical characteristics of hospitalized LC

patients in Southern China.

METHODS

+ADw-html+AD4APA-p+AD4-In this retrospective, cross-sectional study we included
LC inpatients admitted between January 2001 and December 2020. Medical data
indicating etiological diagnosis and LC complications, and demographic, laboratory,
and imaging data were collected from our hospital-based dataset. The etiologies of LC
were mainly determined according to the discharge diagnosis, and upper

gastrointestinal bleeding, ascites, hepatic encephalopathy, spontaneous bacterial




peritonitis, hepatocellular carcinoma (HCC), portal vein thrombosis, hepatorenal
syndrome, and acute-on-chronic liver failure (ACLF) were considered LC-related
complications in our study. Changing trends in the etiologies and clinical characteristics
were investigated using logistic regression, and temporal trends in proportions of
separated years were investigated using the Cochran-Armitage test. In-hospital

prognosis and risk factors associated with in-hospital mortality were also

investigated. + ADw-/p+AD4APA-/html+AD4-

RESULTS

A total of 33,143 patients were included in the study (mean [SD] age, 51.7 [11.9] years),
and 82.2% were males. The mean age of the study population increased from 51.0 years
in 2001-2010 to 52.0 years in 2011-2020 (P<0.001), and the proportion of female patients
increased from 16.7% in 2001-2010 to 18.2% in 2011-2020 (P = 0.003). LC patients in the
decompensated stage at diagnosis decreased from 68.1% in 2001-2010 to 64.6% in 2011-
2020 (P<0.001), and the median score of Model for End-Stage Liver Disease also
decreased from 14.0 to 11.0 (P<0.001). HBV remained the major etiology of LC (75.0%)
and the dominant cause of viral hepatitis-LC (94.5%) during the study period. However,
the proportion of HBV-LC decreased from 82.4% in 2001-2005 to 74.2% in 2016-2020,
and the proportion of viral hepatitis-LC decreased from 85.2% in 2001-2005 to 78.1% in
2016-2020 (both P for trend<0.001). Meanwhile, the proportions of LC caused by
alcoholic liver disease, autoimmune hepatitis and mixed etiology increased by 2.5%,
0.8% and 4.5%, respectively (all P for trend<0.001). In-hospital mortality was stable at
1.0% in 2011-2020, whereas HCC and ACLF manifested the highest increases in
prevalence among all LC complications (35.8% to 41.0% and 5.7% to 12.4%, respectively)
and were associated with 6-fold and 4-fold increased risks of mortality (odds ratios: 6.03

and 4.22, respectively).

CONCLUSION




LC inpatients have experienced changes in age distribution and etiologies of cirrhosis
over the last 20 years in Southern China. HCC and ACLF are associated with the

highest risk of in-hospital mortality among LC complications.
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Core Tip: The etiologies and clinical characteristics of liver cirrhosis (LC) in
hospitalized patients changed during the 2001-2020 period in Southern China. The
mean age and female proportion have increased but the disease severity at LC
diagnosis has alleviated over time. The proportion of hepatitis B virus-LC has
decreased, while proportions of LC caused by alcoholic liver disease, autoimmune
hepatitis and mixed etiology have increased gradually. Among all complications of LC,
hepatocellular carcinoma and acute-on-chronic liver failure manifest the highest

increase in prevalence and are associated with the highest risk of in-hospital mortality.

INTRODUCTION

Liver cirrhosis (LC) is the end stage of progressive liver fibrosis apd causes more than
1.3 million deaths worldwide annually, whereas the underlying etiologies, including
hepatitis B virus (HBV) infection, hepatitis C virys (HCV) infection, and alcohol intake,
negatively impact 1.5 billion peoplel®l. China accounts for a large proportion of the
regional burden of LC, with an estimated 7 million cirrhotic patients, and the annual
incident cases are approximately 2200001451,

Because of widespread HBV vaccination and the development of potent antivj
treatment for HBV and HCV, the LC mortality rate has greatly decreased from 20.0 Ell'
100000 person-years in the 1980s to 15.8 per 100000 person-years in the 2010s globally(2l.




However, there have been 10%-20% increases in LC incidence from 2000 to 2015 in
North America, Europe, and East Asial*?l. Meanwhile, hospital-based studies from
North America and Japan found that the proportion of viral hepatitis LC decreased,
whereas non-viral etiologies, including LC caused by alcoholic liver disease (ALD),
metabolic dysfunction-associated steatotic liver disease (MASLD) and autoimmune
hepatitis, increased over the yearsl®”l. Previous studies in China also reported similar
changing trends 89, but the recent transition in etiologies of LC patients is unclear.
Continuous work investigating the trend of newly diagnosed LC is urgent and critical
to facilitate clinical practice and evidence-based policy-making. Furthermore, most
previous studies defined ‘cirrhosis” as LC and chronic liver diseases together, whereas
data addressing clinically diagnosed LC cases, especially cases requiring hospitalization
with detailed clinical features, were scantl!2l. In this context, we conducted this study to
investigate changing trends in etiologies, clinical features and in-hospital prognosis of
LC inpatients. Moreover, we compared the recent data to our previous study to explore

the etiological evolution of LC over 20 years!5l.

MATERIALS AND METHODS

Study design

We performed this retrospective cross-sectional study based on data extracted from the
electronic dataset of medical records of our hospital, which is a university-affiliated,
tertiary medical center and specialized liver center in Southern China. The diagnosis of
LC was based on the discharging diagnosis code established according to the
International Classification of Diseases, tenth revision (ICD-10). Hospitalization records
with a diagnostic code of cirrhosis (K70, K71, K74) or discharge diagnosis of liver
cirrhosis admitted from Jan 2011 to Dec 2020 were extracted. In clinical practice, LC
diagnosis is established according to clinical manifestations of impaired liver function
and/or portal hypertension in combination with typical biochemical and radiological
findings or liver biopsies!”.10l. Patients were included if they were aged 18 years or older

at the time of diagnosis. To ensure that these were incident cases, we only collected the




first admission record during the study period, and patients with a diagnosis of
cirrhosis within the prior 5 years before the first admission were excluded. Moreover,
we excluded patients who had no definite etiologies at diagnosis and did not undergo
necessary laboratory tests to confirm etiologies. The patient selection flowchart is
shown in Figure 1. This study was approved by the institutional review board of our
hospital and conducted in accordance with the Declaration of Helsinki as revised in
2013. Informed consent was waived because we used deidentified retrospective data.
This article follows the Strengthening the Reporting of Observational Studies in

Epidemiology (STROBE) reporting guidelinesl1l.

Classification of etiologies and LC-related complications

The etiologies of LC were mainly determined according to the discharge diagnosis in
the medical record. If the etiology was not confirmed in the discharge diagnosis, further
screening of the collected data was performed to confirm the etiology according to the
criteria elaborated in our previous workl8l. Generally, viral hepatitis was diagnosed
according to universally accepted serological criteria, including positivity of HBs
antigen for HBV infection and positivity of HCV antibodies or HCV RNA for HCV
infection. The diagnosis of ALD was based on established criterial®12. Considering
other non-viral etiologies, several classifications require attention as follows: 1) LC
caused by primary biliary cholangitis (PBC), primary sclerosing cholangitis (PSC) or
biliary cirrhosis secondary to biliary tract obstruction was classified as cholestatic LC; 2)
LC caused by Wilson’s disease, hemochromatosis, MASLD, glycogen storage disease, or
amyloidosis was classified as genetic or metabolic LC; and 3) LC caused by more than
one etiology was classified as LC of mixed etiology, except for HBV-HCV overlap LC,
which was classified as HBV+HCV LCI7 Al

Upper gastrointestinal bleeding (UGIB), variceal bleeding, ascites, hepatic
encephalopathy (HE), spontaneous bacterial peritonitis (SBP), hepatocellular carcinoma
(HCC), portal vein thrombosis (PVT), hepatorenal syndrome (HRS), and acute-on-




chronic liver failure (ACLF) were considered LC-related complications in our study.
UGIB and variceal bleeding were diagnosed according to discharge diagnosis, or
symptoms of hematemesis or melena, in combination with esophageal varices/gastric
varices in the diagnosis or procedure code for band ligation, injective sclerotherapy or
tissue glue injection!'l. Ascites was diagnosed according to discharge diagnosis,
procedure code for paracentesis, or corresponding imaging findings. HE, HCC and PVT
were diagnosed according to discharge diagnosis or corresponding imaging findings.
ACLF was diagnosed according to discharge diagnosis, or acute aggravation of
bilirubinemia and coagulation dysfunction on the basis of chronic liver disease per
Chinese guidelinel’3l. SBP and HRS were diagnosed based on discharge diagnosisltl.
Liver decompensation was defined as the presence of any one of ascites, variceal

bleeding, hepatic encephalopathy, or jaundicel'4l.

Data collection

Demographic, clinical and laboratory data at the index admission were extracted along
with imaging reports of abdominal ultrasound, computerized tomography or magnetic
resonance. Moreover, variables associated with etiologies and complications were also
collected. Outcome wvariables, including deaths and liver transplantation during
hospitalization and ICU admission, were only collected during the 2011-2020 period.
Data from adult patients in our previous studyl®! were collected to delineate the
evolution of etiologies, clinical features, and complications of LC from 2001 to 2020

(Figure 1).

Statistical analysis

Categorical variables were described using counts and percentages, and comparisons
were performed with the chi-square test or Fisher's exact test when appropriate.
Quantitative variables were described using means and standard deviations (SD) or
medians and interquartile range (IQR), and Student’s f test or Mann—Whitney U test

were performed as applicable. The trend of etiological proportion every 5 years was




investigated using ordered logistic regression, and temporal trends in proportions of
separated years were assessed using the Cochran-Armitage test. Moving average
analysis and univariable linear regressions were performed to investigate trends in the
mean ages of the study population, and the coefficient of determination (R square) was
used to measure the strength of the correlation between mean ages and diagnosis years.
Logistic regressions were used to explore risk factors for in-hospital mortality. Two-
tailed P values of < 0.05 were considered statistically significant. All data were analyzed

using R statistics version 4.2.0 (R Core Team, Vienna, Austria).

RESUL

Ovwerall characteristics of the study population

A total of 33143 patients were included in the study from Jan 2001 to Dec 2020 (7993
patients_in 2001-2010 and 25150 patients in 2011-2020). Baseline characteristics are
shown in Table 1. The mean age at diagnosis was 51.7 years, and 82.2% of patients were
men. The median (IQR) Model for End-Stage Liver Disease (MELD) score was 12 (8.0,
18.0), and 31.7% of patients had MELD scores of 15 or above. As many as 65.5% of
patients were in the decompensated stage, and the most prevalent complications were
ascites (50.3%), HCC (36.7%) and UGIB (14.3%). During the 2011-2020 period, 6.8% of
patients were referred from the emergency room, and 54.0% of patients were

reimbursed by medical insurance for hospitalization (Suppl Table 1).

a'ansih'on in baseline characteristics

The mean age of LC inpatients increased from 51.0 years in 2001-2010 to 52.0 years in
2011-2020 (P<0.001) (Table 1). Three-year moving average analysis showed that the
increasing trend was continuous, and the value increased linearly from 50.6 years in
2001-2003 to 52.6 years in 2018-2020 (R2=0.764, Figure 2). The proportion of female
patients increased from 16.7% in 2001-2010 to 18.2% in 2011-2020 (P=0.003). During the
2001-2020 period, the proportion of patients in the decompensated stage decreased from
68.1% to 64.6% (P<0.001), and the median MELD score also decreased from 14.0 to 11.0




(P<0.001) (Table 1). Meanwhile, HCC and UGIB increased by nearly 10% and over 2%,
respectively (both P<0.001). During the 2011-2020 period, the proportion of patients
with ACLF and patients referred from the emergency department increased
dramatically from 5.7% to 12.4% and 5.1% to 8.1%, respectively (both P<0.001) (Suppl
Table 1).

Etiology distribution and transition in etiology percentages over 20 years

The top three causes of LC were viral hepatitis (79.3%), ALD (7.1%) and mixed etiology
(7.6%) in the entire population, and this pattern of constitution did not change over the
20 years (Table 2). HBV cirrhosis accounted for 75.0% of the entire population, and
94.5% of the patients had viral hepatitis. HCV and HBV+HCV etiologies accounted for
3.6% and 0.8%, respectively. The etiology distribution is presented in Table 2.

To determine the transition in etiology over the 20-year study period, we divided the
study population into four groups, which were defined as 2001 to 2005, 2006 to 2010,
2011 to 2015 and 2016 to 2020. As shown in Table 2, proportions of the top three
etiologies changed dramatically over the years. Viral hepatitis decreased from 85.2% to
78.1%, and ALD and mixed etiology increased by 2.5% and 4.5%, respectively (all P for
trend < 0.001). Meanwhile, autoimmune hepatitis (AIH) and cholestatic etiology
steadily increased fromé.ﬁl% to 1.2% (P for trend < 0.001) and 1.0% to 1.8% (P for trend
= (0.018), respectively. As the major cause of viral hepatitis LC, HBV cirrhosis also
decreased from 82.4% to 74.2% during the period (P for trend < 0.001). When comparing
the proportions of separated years, the Cochran-Armitage test for P trend (CAP) found
no statistical significance (CAP values > 0.05) (Table 2). Temporal trends of the major
etiologies are illustrated in Figure 3. When comparing the proportion of different age
groups (< 40 years as the young-age group, 41-65 years as the middle-age group, and >
65 years as the old-age group) in different etiologies, the proportion of young-aged
patients gradually decreased from 21.2% in 2001 to 15.7% in 2020, whereas the

proportion of middle-aged patients and old-aged patients increased from 65.6% to




69.6% and 13.3% to 14.7%, respectively (Figure 4A). Similar patterns of trends were also
observed when restricting the population to HBV LC (Figure 4B). CAP found no
statistical significance when comparing the proportions of separated years (CAP values

> 0.05).

In-hospital prognosis and risk factors for in-hospital mortality over the 2011-2020
period

A total of 264 (1.0%) patients died during the index hospitalization. Over 80% of deaths
were caused by liver-related diseases, including 107 cases (40.5%) of liver failure, 63
cases (23.9%) of HCC, and 27 cases (10.2%) of UGIB. The in-hospital mortality was
stable at approximately 1% during the 2011-2020 period (P=0.372). Meanwhile, 242
patients (1.0%) received liver transplantations (LT), and the rate of LT increased by 3.0%
during the last ten years (P<0.001). A total of 1010 patients (4.0%) were admitted to the
intensive care unit (ICU), and the ICU admission rate increased from 2.7% to 5.0%
during the last ten years (P<0.001) (Suppl Table 2). In multivariable regression, as
shown in Table 3, transferring from the emergency department resulted in a nearly 3-
fold increased risk of in-hospital mortality (adjusted OR: 2.97, 95%CI: 2.01-4.38). MELD
scores of 15 or above and older age also increased the risk of mortality (OR: 3.55, 95%CI:
2.24-5.64, and OR: 1.90, 95%CI: 1.28-2.80, respectively). LC complications associated
with increased mortality were ascites (OR: 1.74, 95%CIL: 1.18-2.56), UGIB (OR: 2.35,
95%CI: 1.59-3.46), HCC (OR: 6.03, 95%CI: 4.07-8.94), ACLF (OR: 4.22, 95%CIL: 2.70-6.59),
and HE (OR: 3.27, 95%CI: 2.20-4.84). Meanwhile, male gender, LC etiology, medical
insurance, liver transplantation, and residential areas of patients were not associated

with in-hospital mortality (Table 3).

DISCUSSION
This large sample cross-sectional study showed the transition in etiologies and
characteristics of newly diagnosed LC in our medical center during the past two

decades. We found that HBV remained the most prevalent cause of LC throughout the




study period, but the percentage decreased gradually, especially in people younger
than 40 years old. Meanwhile, LC cases caused by ALD and AIH are increasing over
time. Regarding clinical characteristics, LC patients are aging and less likely to be
decompensated at diagnosis. Moreover, we found that the in-hospital mortality rate
was relatively low, and emergency referral, a higher MELD score and LC complications
were associated with in-hospital mortality. Since a considerable proportion (52%h0f
patients are from regions of Southern China other than Guangdong Province, our
single-center-based findings may suggest the changing trend of LC etiologies and

clinical features in entire Southern Chinal®8l.

Etiologies

The viral hepatitis-predominant pattern in etiology in our study is consistent with a
global report (42% HBV infection and 21% HCV infection in LC) and some recent
studies from other East Asian regions('>'%. Meanwhile, the >70% HBV contribution
indicated that China is still a highly endemic area of HBV infection. However, the
continuous decreases in the proportion of patients with HBV cirrhosis measured every
5-year period in our study reflected an overall descending trend of HBV contribution to
LC, which was in line with recent studies from other regions of Chinal®17l. The
descending proportion should be attributed to the widespread HBV vaccination and the
subsequent declining prevalence of HBV in Chinal4l. Contrast to our results, there was a
slight increase of 5.5% in HBV-related LC incidence in China (7.7/100000 in 2000 vs.
8.1/100000 in 2015) according to Global Burden of Disease (GBD) 2015 study datal®l.
However, the same study reported a 38% and 8.8% increase in the incidence of
alcoholic-related LC and non-viral non-alcoholic LC, respectively, which would actually
result in a relative decrease in the proportion of HBV-related LC when added up.
Furthermore, HBV-related LC data in the above study included cases of HBV
overlapping with other etiologies, whereas our study defined HBV-LC as mono HBV
infection. Considering the difference in etiology definition, our study is supposed to be

more accurate to reflect the trend of HBV LC. Given the low prevalence of HBV carriers




of only 1.0% among children born after 1999 in China, newly diagnosed cases of HBV

LC are expected to decline continuously in the futurel18l.

Our data showed a continuous increase in the alcoholic LC proportion during the last
two decades, while the percentage increased from 5.7% in the 2000s to 7.6% in the 2010s.
Alcohol-use disorder is one of the main causes of liver disease-related mortality and
accounts for approximately 50% of LC cases worldwidel'?. In China, ALD has become
the second leading cause of end-stage liver disease and possesses the highest
percentage change in age-standardized incidence among all LC etiologies!520l.
Significant increases in admissions and the proportion of alcoholic cirrhosis have
recently been reported in LC inpatients, and our data are consistent with the data from
Northern Chinal®'7l. Regarding the increasing trend in alcohol consumption over the
last three decgdes in Chinal?!l, alcoholic LC cases are expected to continue rising in the
future. Our?

ata support the allocation of more resources to reduce the burden of

alcohol use disorder.

Clinical characteristics

It is interesting to note that our data showed an increasing trend in the age of LC
patients; in addition, a slight but significant increase in the female proportion was also
observed (1.5% increase, P=0.003). Our findings are consistent with a recent nationwide
survey from Japan showing a mean age nearly 2 years older when comparing patients
from 2015-2017 to patients from 2008-2010 (68.2 years vs. 66.4 years)’.. Moreover, a
hospital-based study from Southwest China reported a nonsignificant increase in the
mean age of LC patients from 52.3 years in 2003 to 52.7 years in 2013[22. Plausible
explanations are as follows: first, decreased HBV incidence in young adults and
improved survival of LC patients, which resulted in an increased proportion of older
patients and more patients admitted at an older agel®l; second, increased incidence of
non-viral LC cases, especially alcoholic and autoimmune liver diseases, who were older

at diagnosis compared to HBV LC (Suppl Table 3). Population-based studies in North




America have shown decreasing mortality rates of LC, whether for in-hospital mortality
or for 1-year mortality, and the benefits may largely be due to improved carell. For
hospitalized patients with cirrhosis, timely endoscopic treatment and paracentesis and
available liver _transplantation and intensive care have been linked to improved
survivalll0242]. On the other hand, the increased female proportion can be explained by
the decreased proportion of viral hepatitis LC, which has more male patients, and the
increased proportion of non-viral LC, especially for AIH LC, which affects more female
patients. Moreover, improved health resources to women may also contribute to the

increasing female proportion (Suppl Table 1).

Another notable finding is that the decreasing trend in the HBV proportion is most
prominent in patients < 40 years, while the proportions of both young LC patients and
young HBV-LC patients are decreasing significantly (Figure 4). Our data are likely to be
the outcome of a low prevalence of HBV infection in young adults in China and are also
in line with observations from North Americal®l. Importantly, the transition has
implications for the future because viral hepatitis, especially CHB, is highly associated
with liver decompensation and liver cancer2627l, Reducing new diagnoses in young
people may greatly reduce the burden of end-stage liver disease and liver cancer in the

future.

In-hospital mortality and risk factors

Apart from illustrating the transition of etiologies and clinical features of LC, we also
investigated in-hospital outcomes and associated risk factors. The overall in-hospital
mortality was 1.0% in our study, which is similar to that in nationwide and regional
studies in Chinal?>28]. In contrast to a decline of 17.6% in the mortality rate of cirrhosis
and chronic liver disease in China from 1990 to 2016, we did not observe a descending
trend in in-hospital mortality in our study!®l. However, considering the dramatic
increase in liver decompensation, LC complications, and ICU admissions in our study

population, which indicates an increase in disease severity over time, the observed




stable in-hospital mortality is reasonable. In-hospital mortality is considered a hard
endpoint of inpatient prognosis and varies across countries. In the 2010s, the reported
mortality rates were 5.4% to 7.6% in the USA, 9.1% in Korea, and 11.6% in Spainl229311,
The discrepancy between data from other hospitals and ours may be due to differences
in patient selection and criteria for patient admission. Moreover, well-equipped service
of intensive care and increased liver transplantations may also contribute to improving
patient prognosis(!?2]. Our results are of clinical significance to report satisfactory

inpatient care in Southern China.

Reported risk factors for in-hospital mortality included older age, HE, HCC, GI
bleeding, and sepsis from previous studies/?**!], and our data supported the observation
by finding that all major LC complications are associated with poor outcomes. In
addition, we emphasized that HCC and ACLF were associated with the highest risk of
in-hospital mortality (OR 6.0 and 4.6, respectively) and increased faster than other
complications (Suppl Table 1). Our data are consistent with the increasing trend of HCC
and ACLF in Chinal»32l. With the rising burden of HCC and ACLF, more attention
should focus on early diagnosis and timely treatment of the two severe

complications334],

Strengths and limitations

In this study, we revealed the evolution of etiologies and clinical characteristics of
hospitalized LC patients over the last 20 years in a large-sample dataset. Meanwhile, we
filled the knowledge gap to reveal in-hospital mortality and associated risk factors,
which were scarcely reported in China previously. However, there are several
limitations to this study. First, as a retrospective study, although we searched cases
using both diagnosis codes and literal discharge diagnosis, there are still possibilities of
missing cases of LC due to the lack of LC-indicative diagnosis in the original database.
Moreover, the retrospective design in HBV endemic region may also result in the

underestimation of MASLD, and therefore this study cannot reveal the trend of




MASLD-derived LC. Second, different from manual data extraction in the 2001-2010
dataset, data extraction in 2011-2020 is automatic from a single admission note, whereas
there are no subsequent data to supplement the diagnosis when the primary etiology
cannot be confirmed. The consequent case exclusion due to uncertain etiologies may
explain the turbulence in temporal trends in the 2011-2020 period, especially the
variance in the proportion of HBV LC between 2010 and 2011. Third, the cross-sectional
study did not include follow-up data after patient discharge, so the actual mortality rate
over time is unclear. Future studies focusing on trend of prognosis of LC are highly
needed. Fourth, the epidemiological indications based on our single-center study are
limited, and care should be taken when applying our findings to other countries or

regions.

CONCLUSION

In conclusion, our study showed a decreased ratio of viral hepatitis LC, especially HBV

LC, and an increased ratio of alcoholic and AIH LC in real-world inpatients over the
past two decades. In-hospital mortality has been low over the last 10 years, and HCC
and ACLF are the strongest risk factors for mortality. Further multicenter studies are
needed to reveal the actual incidence of LC in China, and more attention should be

given to the rising burden of HCC and ACLF in LC patients.

ARTICLE HIGHLIGHTS

Research perspectives

Our large sample cross-sectional study showed the transition in etiologies and
characteristics of newly diagnosed LC in our medical center over the past twenty years
and the findings may reflect the changing trend of LC in entire Southern China. Future
multicenter studies are needed to reveal the changing incidence of LC in China, and

more attention should be given to the rising burden of HCC and ACLF in LC patients.

Research conclusions




Our study showed a decreased ratio of HBV LC, and an increased ratio of alcoholic and

AIH LC in real-world inpatients over the past two decades. HCC and ACLF were

identified as the strongest risk factors for in-hospital mortality.

Research results

The study included a total of 33,143 patients and e mean age increased from 51.0
years in 2001-2010 to 52.0 years in 2011-2020 (P<0.001). In the meantime, proportion of
decompensated LC and the score of Model for End-Stage Liver Disease decreased.
During the study period, HBV remained the major etiology of LC (75.0%), but the
proportion of HBV-LC decreased from 82.4% in 2001-2005 to 74.2% in 2016-2020 (P for
trend<0.001). Meanwhile, the proportions of LC caused by alcoholic liver disease and
autoimmune hepatitis both increased slightly (both P for trend<0.001). In-hospital
mortality was low, and HCC and ACLF were associated with 6-fold and 4-fold

increased risks of mortality.

Research methods

+ADw-html+AD4APA-p+AD4-We included LC inpatients admitted from 2001 to 2020
in this retrospective, cross-sectional study. The etiologies of LC were mainly determined
according to the discharge diagnosis, and upper gastrointestinal bleeding, ascites,
hepatic encephalopathy, spontaneous bacterial peritonitis, hepatocellular carcinoma
(HCC), portal vein thrombosis, hepatorenal syndrome, and acute-on-chronic liver
failure (ACLF) were considered LC-related complications. Changing trends in the
etiologies and clinical characteristics were investigated using logistic regression, and
temporal trends in proportions of separated years were investigated using the Cochran-

Armitage test. +ADw-/p+AD4APA-/html+AD4-

Research objectives




Our main objective was to identify the transition in etiologies and clinical characteristics
of hospitalized LC patients in Southern China. Furthermore, in-hospital prognosis and

associated risk factors were also investigated.

Research motivation
In the context of changing burden of LC, the recent transition in etiologies and clinical

features of LC is unclear in China.

Research background
Liver cirrhosis (LC) is the end stage of chronic liver disease and is associated with
significant morbidity, mortality and healthcare utilization. China accounts for a large
proportion of the regional burden of LC. Thanks to widespread HBV vaccination and

the potent antiviral treatment for HBV and HCV, the LC mortality has greatly

decreased.
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