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§Development of cirrhosis and its 
complications, including overt hepatic 
encephalopathy (OHE), is associated 
with significant morbidity, especially in 
inpatient care1

§Understanding the trends in 
epidemiology, treatment, and burden 
of cirrhosis and OHE can help guide 
healthcare policy and resource 
allocation
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Notes: a Cirrhosis was defined as ICD-9 571.2, 571.5, 571.6 or ICD-10 K70.3, 
K71.7, K74.3, K74.4, K74.5, K74.6; b Varices was defined as ICD-9 456.0, 
456.1, 456.2 or ICD-10 I85, I86.4; hepatorenal syndrome was defined as ICD-9 
572.4 or ICD-10 K76.7, K91.83; OHE was defined using CMS GEM codes as 
ICD-9 572.2 or ICD-10 K72.01, K72.11, K72.90, K72.91, K70.41, K71.11; 
spontaneous bacterial peritonitis was defined as ICD-9 567.23 or ICD-10 
K65.2; c Ascites was defined as ICD-9 789.5 or ICD-10 K70.11, K70.31, 
K71.51, R18; variceal bleeding was defined as ICD-9 456.0 or ICD-10 I85.01, 
I85.11, I86.4; d OHE definitions for sensitivity analyses include unspecified OHE 
for years 2015 - 2020, defined as ICD-10 G93.40, G93.41, G93.49; e 2021 ACS 
estimates were used with 2020 prevalence estimates given that the ACS did 
not release estimates for 2020 due to significant disruptions to data collection 
brought on by the coronavirus pandemic
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Limitations
§ This claim-based study is subject to common 

limitations including billing inaccuracies and missing 
data

§ Definition of OHE was based on literature and clinical 
input, but no unanimous consensus on ICD code 
exists from 2015 through the analysis period

§ This study focuses on a publicly-insured population 
and findings may not be generalizable to a general 
population

Figure 1. Prevalence of diagnosed cirrhosis and its complications among Medicare-insured adults in the US over time

Figure 2. Prevalence of OHE hospitalizations among Medicare-insured adults with 
OHE in the US over time

Figure 3. Prevalence of medication utilization among Medicare-insured adults 
with cirrhosis in the US over time

Prevalence of cirrhosis Prevalence of cirrhosis by sex Prevalence of cirrhosis by age

Prevalence of decompensations and OHE among adults with cirrhosis

0.00%

0.20%

0.40%

0.60%

0.80%

1.00%

1.20%

1.40%

2007 2009 2011 2013 2015 2017 2019
0.00%

0.20%

0.40%

0.60%

0.80%

1.00%

1.20%

1.40%

2007 2009 2011 2013 2015 2017 2019

Sensitivity analyses for various definitions of OHE Prevalence of OHE (CMS 
GEM OHE codes) among 
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Rifaximin 550mg BID utilization among patients 
with cirrhosis was 1.2% at its approval in 2010, 
4.1% in 2014, and 3.1% in 2020 

Lactulose only Rifaximin 550mg (BID) ≥30 days

Rifaximin 550mg BID FDA 
approval for reduction in 
risk of OHE recurrence

Rifaximin 550mg BID FDA 
approval for reduction in 
risk of OHE recurrence
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between 2007-2020
(95% CI: [7.2%, 8.9%]; p<0.001)

Objectives
§This study aimed to describe the 

trends in cirrhosis among Medicare 
beneficiaries in the United States 
(US), with a focus on the prevalence 
of OHE, related hospitalizations, 
and medication use

§ Data source: Medicare 100% Research 
Identifiable Files (2006-2020)

§ Medicare beneficiaries aged ≥65 with 
cirrhosis were identified, defined as the 
presence of ≥2 diagnoses of cirrhosisa or its 
complicationsb

§ For each year from 2007 to 2020, prevalence 
of cirrhosis was calculated based on patients 
who had continuous Medicare enrollment for 
the entire calendar year

§ The prevalence of decompensated cirrhosisc 
(defined as ascites, variceal bleeding, 
hepatorenal syndrome, OHE, or spontaneous 
bacterial peritonitis) and OHE were estimated 
among cirrhosis patients

§ Sensitivity analyses were performed on 
various definitionsd of indicators of OHE 
including OHE-related medications (lactulose 
or rifaximin 550mg twice daily (BID) for ≥30 
days)

§ Trends in cirrhosis and OHE were stratified 
by sex and age (65-74 and ≥75 years)

§ Annual prevalence of OHE medication 
utilization (lactulose and/or rifaximin 550mg) 
among patients with cirrhosis and OHE 
hospitalizations defined as ≥1 inpatient stay 
with OHE as a primary diagnosis among 
patients with OHE were estimated from 
2007-2020

§ Cirrhosis and OHE prevalence in 2020 were 
applied to American Community Survey 
(ACS) 2021 population estimates2 to 
estimate the population of Medicare-insured 
adults with cirrhosis and OHE in the US in 
2020e

§ Over 15 years, the prevalence of 
decompensated cirrhosis and OHE 
notably increased among 
Medicare beneficiaries to over 
40% and 20%, respectively

§ Over the same period, OHE 
hospitalizations declined from 
26.2% to 9.5%, which may reflect 
improvements in management of 
OHE

§ Among patients with cirrhosis, 
rifaximin 550mg utilization was 
observed to increase from 1.2% at 
its approval in 2010 to 4.1% in 
2014, then decline to 3.1% in 
2020

§ Based on observed trends, the 
extrapolated US populations of 
Medicare-insured adults with 
cirrhosis and OHE in 2020 were 
628,515 and 132,706, respectively
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Increase year-over-year 
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OHE codes

CMS GEM 
OHE codes
or unspecified 
OHE

CMS GEM 
OHE codes or 
rifaximin 
550mg BID or 
lactulose

CMS GEM 
OHE codes 
or rifaximin 
550mg BID

CMS GEM 
OHE codes or 
unspecified 
OHE or 
rifaximin 
550mg BID

Cirrhosis

CMS: Center for Medicare & 
Medicaid services; GEM: general 
equivalent mapping

The prevalence of cirrhosis 
remained higher among men and 
among those aged 65-74 years

The prevalence of OHE 
remained higher among men and 
among those aged 65-74 years
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