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Objectives

• Review overall trends in the clinical burden of chronic 
liver disease and cirrhosis in the U.S.

• Understand the current and future economic burden of 
chronic liver disease and cirrhosis in the U.S.

• Understand the impact of continued disease 
progression to cirrhosis and cirrhosis-related 
complications on the U.S. healthcare system.



Background

• Chronic liver disease and cirrhosis is the 11th leading cause of 
death in the U.S.

• In 2020, CDC reported 51,642 deaths (15.7 per 100,000 
population) attributed to chronic liver disease and cirrhosis

• The advent of direct acting antivirals have led to declines in HCV-
related cirrhosis and HCC

• NAFLD/NASH emerging as leading cause of chronic liver disease 
and cirrhosis

• Increasing burden of alcohol associated liver disease (ALD), which 
has been worsened during the COVID-19 pandemic

CDC. National Center for Health Statistics.
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Chronic Liver Disease Hospitalizations in the U.S.

23% increase in CLD Hospitalizations

Hirode et al JAMA. Net Open 2020.



Total Hospitalization Costs for CLD in the U.S.
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26% increase in CLD Hospitalization Costs

$18.8 Billion

Hirode et al JAMA. Net Open 2020.



Hirode et al JAMA. Net Open 2020.



Alcohol-related liver disease
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NAFLD/NASH and ALD Are Major Drivers of CLD

• U.S. NHANES data evaluating the 
changing prevalence of CLD.

• Compared to 1988-94, in 2013-
2016, prevalence of NAFLD 
increase by 60%, ALD increased by 
27%, HCV decreased by 42%.

• In 2013-2016, prevalence of 
NAFLD was 31.9%, HCV was 
1.75%, ALD was 1.03%, HBV 
was 0.35%.

Younossi ZM et al. Gut. 2020;69:564–568



Prevalent NAFLD Cases by Disease Stage – US, 2015-2030
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NAFLD/NASH Trends – A Modeling Study
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Year Cycle

Total ALD

p=p-value of linear trend over time (p<0.05 is statistically significant)

95% CI for Total ALD Stage ≥3 Fibrosis

p(total ALD)=0.102 p(F3 among ALD)=0.007

NHANES

Total alcoholic cirrhosis-related hospitalizations
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NAFLD/NASH and ALD Are Major Drivers of CLD

Year of Registration
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NAFLD Economic Burden in the U.S. (Medicare)
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Modeling the Economic Burden of 
NAFLD in the U.S.

• Markov model to evaluate clinical 
and economic burden of NAFLD in 
the U.S.

• Total direct costs estimated at over 
$103 billion per year.

• Societal costs due to annual quality 
adjusted life years lost estimated at 
$189 billion per year.

United States
Total costs (in billions)
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Younossi et al. HEPATOLOGY. 2016;64:1577-1586).



Direct and Indirect Economic Impact of CLD

MCS, mental component summary.
NOTE. Means ± standard error shown.
ER, emergency room, i/n, inpatient; o/p, outpatient.
Stepanova et al. CGH. 2017;15:759-66.



Cirrhosis Related Mortality Trends in the U.S.

• Data from CDC WONDR (1999 to 2016) 
demonstrated a 65% increase in annual 
deaths from cirrhosis and doubling of deaths 
related to HCC

• From 2008-2016, annual percent increase in 
deaths of 3.4% for cirrhosis and 3.0% 
for HCC

• From 2009-16, people aged 25-34 years 
experienced the highest average annual 
increase in cirrhosis related mortality 
(10.5%, 8.9% to 12.2%, P<0.001), driven by 
alcohol related liver disease

Tapper and Parikh. BMJ. 2018;362:k2817.



Tapper and Parikh. BMJ. 2018;362:k2817.



Anderson et al. JAMA Netw Open. 2021.



Chronic Liver Disease and Cirrhosis Mortality

• Data from National Vital Statistics 
System to evaluate CLD and cirrhosis 
mortality before and after onset of 
pandemic.

• Quarterly percent increase in CLD 
mortality increased from 0.5% (Q1-
2017 to Q4-2019) to 6.1% (Q4-2019 
to Q3-2020).

• This increase was most pronounced 
among men (QPC, 0.6% to 8.4% vs. 
women: 0.3% to 5.1%) and among 
yound adults ages 35 to 44 years 
(QPC 1.5% to 15.2%).
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20
(A)

18

16

14

12

10

8

6

4

2

0
2017
Q1

2017
Q2

2017
Q3

2017
Q4

2018
Q1

2018
Q2

2018
Q3

2018
Q4

2019
Q1

2019
Q2

2019
Q3

2020
Q1

2020
Q2

2020
Q3

2019
Q4

Men Women

Kim et al. Clinical Gastroenterology and Hepatology. 2021;19:2664–2666.



Effect of Increased Alcohol Consumption During COVID-19 
Pandemic on Alcohol-Related Liver Disease: A Modeling Study

• Validated microsimulation model that estimated the short- and long-term effect of 
increased drinking during the COVID-19 pandemic compared with a counter-factual 
scenario wherein no COVID-19 occurs and drinking patterns do not change

• One-year increase in alcohol consumption during the COVID-19 pandemic is 
estimated to result in the following between 2020 and 2040:

– 8,000 [95% UI 7,500-8,600] additional ALD-related deaths

– 18,700 [95% UI 17,600-19,900] cases of decompensated cirrhosis

– 1,000 [95% UI 1,000-1,100] cases of HCC

– 8.9 million disability-adjusted life-years

• A sustained increase in alcohol consumption for more than 1 year could result 
in additional morbidity and mortality

Julien et al. Hepatology. 2021.



Take Home Points

• The clinical burden of CLD continues to rise in the U.S., driven 
predominantly by NAFLD/NASH and ALD

• Disease progression to cirrhosis and cirrhosis-related 
complications are major drivers of the significant economic burden 
associated with CLD

• Rising prevalence of obesity, insulin resistance, and metabolic 
syndrome further contributes to these concerning trends

• Pandemic fueled increases in unhealthy alcohol use is driving 
recent spikes of ALD
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• Contact: Rwong123@Stanford.edu


