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LC: Fast facts

Deaths e 11th leading cause worldwide
* 2 million worldwide
* 1 out of 3 liver deaths among females

Disability-associated life-years e 15th leading cause
Cost of liver disease (USA, 2016) * $32.5 billion
Leading causes e Alcohol consumption, HCV, HBV

* Global burden of MAFLD-LC increased substantially in the
past decade

Devarbhavi, Harshad et al. “Global burden of liver disease: 2023 update.” Journal of hepatology vol. 79,2 (2023): 516-537. d0i:10.1016/j.jhep.2023.03.017



LC aetiology: HBV, HCV, alcohol

Highest Lowest

HBV * Western * Americas
Pacific region (5%)
(59%)

HCV * Eastern * Africa
Mediterranean *Western
region (70%) Pacific (both

13%)

Alcohol < Europe * Asia

(16-78%) (0-41%)
* Americas

(17-52%)
* Oceania

(15-37%)

Dominant aetiology of cirrhosis
B Alcohol
M Hepatitis B

Hepatitis C

Data not available

LN

Fig.1| Dominant reported aetiology of cirrhosis from 1993 to 2021. Data were obtained from a systematic review of cirrhosis that included studies published during
the period 1993-2021 (ref. 30).

Huang, Daniel Q et al. “Global epidemiology of cirrhosis - aetiology, trends and predictions.” Nature reviews. Gastroenterology & hepatology vol. 20,6 (2023): 388-398.

doi:10.1038/s41575-023-00759-2



LC aetiology: MASH

20-50% of MASH patients may suffer from LC within 10 years

Globally, the incidence of MASH LC increased from 178,430 cases in 1990 to
367,780 cases in 2017

Most affected: China, India, and Brazil

Healthy lifestyle and appropriate interventions are needed

Zhai, Mimi et al. “The incidence trends of liver cirrhosis caused by nonalcoholic steatohepatitis via the GBD study 2017.” Scientific reports vol.
11,1 5195. 4 Mar. 2021, doi:10.1038/s41598-021-84577-z



LC aetiology, local data (%, n=378)
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Nersesov AV, et al. Hepatol Int 2017;11(Suppl 1):PP0411



LC aetiology

Table 2. Characteristics of Cirrhosis by Chronic Liver Disease 2017

Characteristic

Overall

Hepatitis B virus

Hepatitis C virus

Nonalcoholic fatty liver
disease and NASH

Alcohol-related liver
disease

Percentage increase
from 1990 to 2017

Region

Country

ASR

SDI

T 13%

Highest number of cases:
East Asia, South Asia,
Southwestern Asia

Fastest growing:
Caribbean and Latin
America

Fastest decreasing: sub-
Saharan Africa

Largest increase: United
Arab Emirates

Highest ASR: Egypt and
Qatar

Fastest increasing ASR:
Oman and Iran

Decreasing ASR:
Mozambique

Increasing in all middle
high and high regions

129.2%

All regions are decreasing
APC decreasing:
-0.39%

Largest increase: Qatar,
United Arab Emirates
Decrease: Mexico

Highest ASR: Sierra Leone

Fastest increasing ASR:
Iran

Decreasing ASR:

None

Decreasing in all 5 regions,
especially the middle
SDI regions

T 28.7%

All regions are decreasing
except for Eastern
Europe and North
America

APC decreasing:

-0.39%

Largest increase:

United Arab Emirates,
Qatar

Decrease: Hungary

Highest ASR: Egypt

Fastest increasing ASR:
Iran

Decreasing ASR:
Equatorial Guinea

Decreasing in all 5 SDI
regions despite
increasing ASRs in
Eastern Europe and
North America

1125.6%

Largest increase:

Western sub-Saharan
Africa

APC (NASH) increasing:

1.74%

Largest increase:
Oman, United Arab
Emirates

Highest ASR: United Arab
Emirates

Fastest increasing ASR:
Western sub-Saharan
Africa (Nigeria), Oman

Decreasing ASR:

None

Increasing in all 5 SDI
regions, especially the
middle and middle high
regions

178.2%

All regions increased but
Asia Pacific—high
income, Western sub-
Saharan Africa, and
Southern sub-Saharan
Africa stabilized

APC increasing:

0.84%

Largest increase:
United Arab Emirates

Highest ASR: Hungary
and Slovakia

Fastest increasing ASR:
Vietnam

Decreasing ASR: Portugal

Increasing in all 5 SDI
regions

APC, average percentage change; ASR, age standardized rate; NASH, nonalcoholic steatohepatitis; SDI, Sociodemographic Index.
Data from Zhai et al,*® the Sociodemographic Index,*® and the Global Burden of Disease 2017 Cirrhosis Collaborators.*’

Younossi ZM, Wong G, Anstee QM, Henry L. The Global Burden of Liver Disease. Clin Gastroenterol Hepatol. 2023 Jul;21(8):1978-1991. doi: 10.1016/j.cgh.2023.04.015.
Epub 2023 Apr 28. PMID: 37121527.



LC decompensation

HE — the most common
manifestation of
decompensated liver disease,
especially in patients with
MAFLD-related cirrhosis

* The presence of either infection

or kidney failure is associated
with a median 1-year survival of
37%

ACLF is increasingly recognized
as an important and distinct
syndrome and source of liver-
related disease burden
worldwide

N
Compensated
cirrhosis
112 million
o

Mortality: 5-fold compared to
general population
Survival: 87 (1 yr) 67 (5 yr)

Death causes: medical
comorbidities (e.g. CV
disease)

4-12% per year

~
Decompensated
cirrhosis
11 million
o

Mortality: 10-fold compared
to general population

Survival: 75 (1 yr) 45 (5 yr)

Death causes: decompensa-
tion (e.g. infection)

Devarbhavi, Harshad et al. “Global burden of liver disease: 2023 update.” Journal of hepatology vol. 79,2 (2023): 516-537. d0i:10.1016/j.jhep.2023.03.017



LC complications (1)

* Hypersplenism

* Hepatopulmonary syndrome (HPS)
e Portopulmonary hypertension (PPH)
 Cirrhotic cardiomyopathy

* Ascites

* Hepatic hydrothorax

e Spontaneous bacterial peritonitis (SBP)
e Spontaneous bacterial pleural empyema

(SBE) * Relative adrenal insufficiency
* Hyponatremia * Sarcopenia
* Renal failure * Osteoporosis
e Esophageal and gastric varices (EGV) * Acute on chronic liver failure (ACLF)
* Portal gastropathy * Umbilical hernia
* Portal vein thrombosis (PVT) * Hepatocellular carcinoma (HCC;

: conditionally refers to comﬁllcatlons,

* Hepatic encephalopathy (HE) since usually develops on the background

of cirrhosis)



LC
complications

(2)

Liu, Yuan-Bin, and Ming-Kai Chen.
“Epidemiology of liver cirrhosis and
associated complications: Current knowledge
and future directions.” World journal of
gastroenterology vol. 28,41 (2022): 5910-
5930. doi:10.3748/wjg.v28.i41.5910

Infections
Ascites Prevalence: 29.2%
Prevalence: 16% (54.8% in MDRO
decompensated cirrhosis) Prevalence: 38%
SBP
Prevalence: 17.12% ol v .
Incidence: 2%
Mortality: 30.61%
\'

Variceal bleeding CHE prevalence: Varies AKI

Mortality: 9.91% in males considerably Prevalence: 18.5%-40.6%

and 8.31% in females OHE incidence: 14% HRS

Prevalence: 3.6%
Mortality: 25.7%

Figure 1 The latest epidemiological data on the major complications of liver cirrhosis. The prevalence of covert hepatic encephalopathy depends on
the means of diagnosis, the stage of cirrhosis, the underestimation of HE, and the presence of other factors affecting the prevalence. For the prevalence of infections,
these data were obtained from the Nationwide Readmissions Database; therefore, the total population included readmissions. SBP: Spontaneous bacterial peritonitis;

CHE: Covert hepatic encephalopathy; OHE: Overt hepatic encephalopathy; AKI: Acute kidney injury; HRS: Hepatorenal syndrome; MDRO: Multidrug-resistant
organisms.



LC complications, local data (%, n=378)

100

Varices 88.6
HE

Varical bleeding
Ascites
Hypersplenism
PV thrombosis
SV thrombosis
HV thrombosis
HRS

HCC

Nersesov AV, et al. 2015



HCC and LC

Epidemiology (2020) 6t most common and the 3" most deadly cancer (2020)

e 75% in Asia (~ HBV, HCV)

Aetiology (2019)  HBV (41%)
« HCV (28.5%)
* Alcohol use (18.4%)
« MASH (6.8%) (fastest growing cause)
e Others (5.3%)

Cirrhotic background e 88.3% of 5,144 HCC patients had LC
(US multicenter study) 11.7% showed the absence of LC

« MAFLD (26.3%)

e HCV (12.1%)

« HBV (10%)

Liu, Yuan-Bin, and Ming-Kai Chen. “Epidemiology of liver cirrhosis and associated complications: Current knowledge and future directions.” World journal of
gastroenterology vol. 28,41 (2022): 5910-5930. doi:10.3748/wjg.v28.i41.5910



Deaths associated with LC (1)

Deaths 1990 2019
LC and 1,012,975 | 1,472,011
other CLD | (948,941- (95% Ul
(absolute) | 1,073,877) | 1,374,608-
1,578,731)
ASDR per 24.43 18.00
100,000 (22.93-25. | (19.31-16.
population | 73) 80)

e

Estimated age-standardized
death rates (per 100,000)
<10.0

101-20.0

20.1-30.0

30.1-40.0

40.1-50.0

>50.1

Data not available

Huang, Daniel Q et al. “Global epidemiology of
cirrhosis - aetiology, trends and

predictions.” Nature reviews. Gastroenterology &
hepatology vol. 20,6 (2023): 388-398.
doi:10.1038/s41575-023-00759-2

Fig.2|Estimated age-standardized death rates due to cirrhosisin2019 by
country. Data for the age-standardized death ratein 2019 were estimated in the
Global Burden of Disease Study 2019 and these data were obtained from the GBD

Results Tool”. Where data for countries or regions were unavailable, the Global
Burden of Disease Study 2019 results depended on modelling and past trends,
potentially resulting in discrepancies in the accuracy of the data.



Deaths associated with LC (2

Australasia had the lowest ASMR
(5.48 deaths per 100,000
population in 2019)

Eastern sub-Saharan Africa(44.15
per 100,000 population) and
Central Asia exhibited the highest
ASMR

Wu, Xiao-Ning et al. “Global burden of liver cirrhosis and
other chronic liver diseases caused by specific etiologies from
1990 to 2019.” BMC public healthvol. 24,1 363. 3 Feb. 2024,
doi:10.1186/s12889-024-17948-6
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Fig. 2 Age-standardized mortality rate for liver cirrhosis and other chronic liver diseases, by region and etiology, 2019. COHB, liver cirrhosis and other
chronic liver diseases due to hepatitis B. COHC, liver cirrhosis and other chronic liver diseases due to hepatitis C. COAU, liver cirrhosis and other chronic
liver diseases due to alcohol use. CONA, liver cirrhosis and other chronic liver diseases due to NAFLD. COOC, liver cirrhosis and other chronic liver diseases

due to other cause



Deaths associated with LC (3)

* Global number of deaths due to LC
and other CLD > in males across all
age groups, except >85 years

* I mortality >20 years

* The mortality peak: 60—64 years
for males and 65—69 years for
females

Wu, Xiao-Ning et al. “Global burden of liver cirrhosis and other
chronic liver diseases caused by specific etiologies from 1990
to 2019.” BMC public healthvol. 24,1 363. 3 Feb. 2024,
doi:10.1186/s12889-024-17948-6
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Fig. 5 Global liver cirrhosis and other chronic liver diseases mortality by etiology and age for females and males, 2019. For each group, the left column
showed case data in female and the right column shows data in male. COHB, liver cirrhosis and other chronic liver diseases due to hepatitis B. COHC, liver
cirrhosis and other chronic liver diseases due to hepatitis C. COAU, liver cirrhosis and other chronic liver diseases due to alcohol use. CONA, liver cirrhosis
and other chronic liver diseases due to NAFLD. COQC, liver cirrhosis and other chronic liver diseases due to other cause



LC related mortality

Table 1| Deaths associated with cirrhosis in 2019 by location
and aetiology of liver disease

Category Number of deaths® ASDR per100,000
d d . t . | (95% UI) population (95% CI)
epending on aetiology p——
Global 1,472,000 18.0 (16.8-19.3)
(1,375,000-1,579,000)
. Africa 188,000 35.2(30.3-41.2)
Etiology LC and other CLD-related deaths (159,000-225,000)
o Eastern Mediterranean 146,000 36.2 (29.3-43.4)
Hep B 22.36% (118,000-176,000)
o) Europe 223,000 16.0 (14.9-17.0)
Hep C 26.75% (208,000-237,000)
Alcohol 24.90% Americas 216,000 17.4 (16.3-18.6)
(202,000-231,000)
MASH 9.20% Southeast Asia 443,000 25.0 (22.4-28.3)
(397,000-502,000)
Other 16.78% Western Pacific 253,000 9.6 (8.6-10.8)
(225,000-284,000)
#Data for the global and regional number of deaths estimated in the Global Burden of Disease Aetiology
Study 2019 were obtained from the GBD Results Tool?. In the Global Burden of Disease Study Hepatitis C 395000 4.8(41-56)
2019, the number of deaths was estimated using a multistep algorithm based on International 5 (33é 000-459,000) R
Classification of Disease diagnosis coding, a systematic literature review to develop inputs ‘ ’
of disease epidemiology, and a Bayesian meta-regression modelling methodology. Where Hepatitis B 331,000 4.0(3.4-4.8)
data for certain countries or regions were not available, the Global Burden of Disease Study (279,000-392,000)
.2019 results depended on modelling and past trlends, potentially resultllng in dlvscrepanmes Alcohol 372,000 45(3.8-53)
in the accuracy of the data. ASDR, age-standardized death rate; Cl, confidence interval; (315,000-438,000)
NASH, non-alcoholic steatohepatitis; Ul, uncertainty interval. ! ’
NASH 134,000 1.7(1.2-2.2)
(96,000-177,000)
Wou, Xiao-Ning et al. “Global burden of liver cirrhosis and other chronic liver diseases
Other 240,000 3.0(2.4-3.8)

caused by specific etiologies from 1990 to 2019.” BMC public healthvol. 24,1 363. 3 Feb.
2024, doi:10.1186/s12889-024-17948-6

(188,000-303,000)




LC: Causes of mortality (1)

Cureus. 2020 Aug; 12(8): €9996. PMCID: PMC7511071
Published online 2020 Aug 24. doi: 10.7759/cureus.9996 PMID: 32983695

Complications and Mortality in Hospitalised Patients With Decompensated Cirrhosis of
Liver in a Tertiary Care Centre in Nepal

Monitoring Editor: Alexander Muacevic and John R Adler

Subash Bhattarai®'

Design * Descriptive, cross-sectional, hospital-based study of decompensated cirrhotic pts
e N=754

The most * Rebleeding (21.5%)

common  HE (18.7%)

causes of e HRS (14.7%)

mortality e SBP(12.1%)

Predictors of

HE of Grades IV, the presentation with shock, CTP C, rebleeding, variceal bleed,

mortality HRS, hyponatremia (<130 mEqg/L), the requirement of >3 units of blood and
blood products, co-existence of HCC, multiple comorbidities, and complications

in a single patient

Bhattarai S. Complications and Mortality in Hospitalised Patients With Decompensated Cirrhosis of Liver in a Tertiary Care Centre in Nepal. Cureus. 2020 Aug

24;12(8):€9996. doi: 10.7759/cureus.9996. PMID: 32983695; PMCID: PMC7511071.




LC: Causes of mortality (2)

Original Article

Int J Gastrointest Interv 2024; 13(3): 91-97 M) Check for updates
Published online July 31,2024 https://doi.org/10.18528/ijgii240032

Copyright © International Journal of Gastrointestinal Intervention.

Prognostic indicators and risk factors for the in-hospital mortality rate of
patients with cirrhosis

Zahra Shokati Eshkiki (%, Mobin Gholami (%, Ahmad Kadkhodaei ), and Ali Akbar Shayesteh’

Alimentary Tract Research Center, Clinical Sciences Research Institute, Imam Khomeini Hospital, Ahvaz Jundishapur
University of Medical Sciences, Ahvaz, Iran

Design e Observational study in pts with LC > 18 yrs
 N=95 (HE in 25.30%, GIB —in 38.90%)

6 months period

Most lethal e 19% died
complications associated
with in-hospital mortality

HE (42.90% mortality, P = 0.011)
GIB (57.10% mortality, P = 0.019)

Eshkiki ZS, Gholami M, Kadkhodaei A, Shayesteh AA. Prognostic indicators and risk factors for the in-hospital mortality rate of patients with cirrhosis. IntJ

Gastrointest Interv 2024;13:91-97. https://doi.org/10.18528/ijgii240032



https://doi.org/10.18528/ijgii240032

LC: Causes of mortality (3)

IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-ISSN: 2279-0853, p-ISSN: 2279-0861.Volume 15, Issue 1 Ver. X (Jan. 2016), PP 21-27
www.iosrjournals.org

Clinical profile of cirrhosis of liver in a tertiary care hospital of
Assam, North East India

Mallika Bhattacharyya', Narendra Nath Barman®, Bhabadev Goswami’
!(4ssistant Professor, Department of Gastroenterology, Gauhati Medical College/ Srimanta Sankardeva
University of Health Sciences, India)
2(Former Principal, Gauhati Medical College and Head, Department of Medicine , Gauhati Medical College/
Srimanta Sankardeva University of Health Sciences, India)

*(Professor and Head, Department of Gastroenterology, Gauhati Medical College / Srimanta Sankardeva

University of Health Sciences, India)

Design * Prospective observational study of pts with LC

* N=1000

Complications e Ascites (89.2%)
associated with * Variceal hemorrhage (58.1%)
mortality « HE (63.5%)

 HRS (21.6%)
 Multiple (>3) complications (18.4%)
 SBP (6.8%)

BBhattacharyya, Mallika et al. “Clinical profile of cirrhosis of liver in a tertiary care hospital of Assam, North East India.” (2016).




Global impact of LC on years lost to disability
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Figure 2. Global burden of years lost to disability (YLD) as a result of cirrhosis is shown. YLD is a function of the disease
incidence, the disability weight (on functioning), and the average duration of illness. Adapted from the Global Burden of
Disease Study.'®’

*CLD is associated with disability and significant decreases in health-related quality of life
*Compared with age-matched controls, CLD patients have higher levels of unemployment (65.3% vs 31.4%),
inability to work as a result of disability (30.5% vs 6.6%), and reported days of disability per year (10.2 vs 3.4)

Moon AM, Singal AG, Tapper EB. Contemporary Epidemiology of Chronic Liver Disease and Cirrhosis. Clin Gastroenterol Hepatol. 2020;18(12):2650-2666.
do0i:10.1016/j.cgh.2019.07.060




Conclusions

* Globally, the lading causes of LC and HCC are HCV, HBV, alcohol and metabolic
disfunction

* There are some regional differences in LC etiology with HBV highest prevalence in
the Western Pacific region, HCV — in the Eastern Mediterranean region, alcohol
consumption —in Europe, Americas, Oceania, metabolic disfunction — in China,
India, and Brazil

* At least 20 LC complications have been described with the highest prevalence of
ascites, variceal bleeding, HE, infections and AKI

* Absolute number of LC-related deaths have increased during the last decades,
particularly in the Eastern sub-Saharan Africa and Central Asia

* The most lethal complications of LC are bleeding/rebleeding, HE, HRS, infections,
and ACLF
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