GLOBAL BURDEN OF CLD

Cirrhosis is a leading cause of mortality and morbid-
ity across the world. It is the 11th leading cause of death
and 15th leading cause of morbidity, accounting for
2.2% of deaths and 1.5% of disability-adjusted life years
worldwide in 2016." CLD caused 1.32 million deaths in
2017, approximately two-thirds among men and one-third
among women.?

Historically, viral hepatitis has been the leading etiology
for CLD. However, improved prevention strategies (in the
case of hepatitis B) and treatment (in the case of hepatitis
C) have led to improving CLD trends. This is reflected in
global declines that have been observed in liver disease
mortality rates over the past 30 years. Specifically, the
age-adjusted death rate (AADR) from CLD has declined
from 21 to 16.5 per 100,000 population from 1990 to
2017.%2 As depicted in Fig. 1, these declines have been
most marked for liver disease from hepatitis B infection.
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Meanwhile, obesity and alcohol consumption, which
are common and increasing in many parts of the world,
have become key liver disease risk factors. They are antic-
ipated to drive CLD epidemiology going forward and to
account for increasing proportions of death in the future,
although mortality trends have not yet reflected their im-
pact (Fig. 2).

TEMPORAL TRENDS IN CLD

Reductions in CLD mortality rates vary across regions
and reflect country-specific approaches to viral hepatitis
prevention and treatment, as well as trends in IVDU, alco-
hol consumption, and obesity rates. From 1980 to 2010,
mortality significantly declined in countries as varied as
China (66% AADR reduction from 43 to 16 per 100,000)
and the United States (24% reduction from 15 to 11 per
100,000), largely because of HBV prevention efforts.>
Meanwhile, other countries have experienced significant
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mortality reductions but still face persistently high liver
disease mortality rates: an example is Egypt with a 26%
AADR decline from 98 to 72 per 100,000 largely a re-
sult of massive efforts targeting chronic hepatitis C in-
fection and schistosomiasis.® Finally, there are regions
that have experienced increases in mortality rates. For
example, AADR increased by 24% in Mongolia (44-55
per 100,000) and by 18% in India (17-20 per 100,000),
largely driven by viral hepatitis and in part by increasing
alcohol consumption and obesity rates; AADR increased
by 64% in Russia (11-19 per 100,000) and 31% in the
United Kingdom (7-9 per 100,000) largely because of
alcohol-related liver disease.’

CURRENT PREVALENCE AND ETIOLOGIES
OF CLD

The absolute number of CLD cases (inclusive of any stage
of disease severity) is estimated at 1.5 billion worldwide.*
The most common causes of prevalent disease are NAFLD
(59%), followed by HBV (29%), HCV (9%), and ALD
(2%) (Table 1).2° Other liver diseases, including primary
biliary cholangitis, primary sclerosing cholangitis, alpha-1-
antitrypsin deficiency, Wilson's disease, and autoimmune
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hepatitis, account for 1% of cases. An important caveat to
these data is that alcohol most likely accounts for a larger
proportion of liver disease prevalence and mortality but is
underreported by persons and countries because of cul-
tural concerns and is often a secondary (and unreported)
liver disease etiology that coexists with viral hepatitis or
NAFLD.

HEPATITIS B

There are 257 million people worldwide who are living
with chronic HBV. Without proper management, approxi-
mately 20% will die early of liver failure or hepatocellu-
lar carcinoma.® It is estimated that only 11% of infected
persons are aware of their infection, and 17% of those
receive treatment.’

Vertical transmission, IVDU, sexual transmission, and
nosocomial transmission (use of contaminated medical
equipment or blood products) are the main modes of
spread.® Childhood acquisition represents the highest risk
for chronic HBV infection: 80% to 90% of infections ac-
quired within the first year of life and 50% to 60% of
infections before age 6 years lead to chronic HBV.® In
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FIG 1 Age-standardized death rate per 100,000 from cirrhosis, by etiology.*®
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Total Annual Deaths from Cirrhosis, by Etiology
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FIG 2 Total global deaths from cirrhosis by year.>®

TABLE 1. PROPORTION OF CIRRHOSIS DEATHS BY
DISEASE ETIOLOGY, MEN AND WOMEN?38

Cirrhosis Deaths, Cirrhosis Deaths,

Disease Men Women
Hepatitis B 31.5% 24.0%
Hepatitis C 25.5% 26.7%
ALD 27.3% 20.6%
NASH/NAFLD 7.7% 11.3%
Other* 8% 17.3%

*Including cryptogenic, autoimmune, Wilson'’s disease, alpha-1 anti-
trypsin deficiency, and hemochromatosis.

contrast, <5% of infections lead to chronic HBV when
acquired during adulthood.

Universal childhood vaccination is key to mitigating
HBV’'s burden. The World Health Organization (WHO)
formally recommended inclusion of the HBV vaccine into
universal childhood immunization programs in 1992.
Since then, vaccination campaigns have already made an
impact as childhood rates of chronic HBV have declined
from 4.7% in the prevaccination era to 1.3% in 2015.°
However, these gains have varied across countries largely
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related to how early they adopted the HBV vaccine into
their universal immunization programs. The Western
Pacific region and the Americas have achieved 90% HBV
vaccine coverage among children younger than 1 year—a
threshold set by the WHO in 2015. Immunization rates in
other areas (e.g., Eastern Europe, the African Region, and
parts of Southeast Asia) are improving but still lag behind.®
Barriers in these regions include delays in presentation to
health care as a result of the majority of births in these
areas occurring outside of the hospital.®®

Universal vaccine campaigns in addition to improved
blood product screening, sterilization of medical equip-
ment, and needle exchange programs have led to a 28%
reduction in overall HBV prevalence since 2000.% This re-
duction will likely translate to even more marked reduc-
tions in HBV mortality over the next 20 years. Current
HBV mortality, however, is driven by adults already with
chronic hepatitis B, many of whom are unaware of their
diagnosis and have limited access to care.* In addition,
upswings in IVDU in some parts of the world (e.g., in
Russia and Poland) are driving new HBV infections
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and potentially threaten overall improvements in HBV
trends.®?

HEPATITIS C

Globally, 71 million people are infected with chronic
HCV, with 51% concentrated in six countries: India, China,
Egypt, Russia, United States, and Pakistan.'® The main
routes of HCV transmission are IVDU, nosocomial spread,
and to a lesser degree, sexual and vertical transmission.
HCV prevalence was stable with declines in some regions
from 2000 to 2015, attributed mainly to improved blood
product screening. In addition, countries such as Egypt,
Iceland, and the Republic of Georgia have been able to
reduce HCV mortality through large-scale HCV screening
and treatment intervention >

Several contemporary trends are worrisome for a grow-
ing HCV burden. First, there are more infections (e.g.,
1.75 million in 2016) being diagnosed annually than suc-
cessfully treated.® Second, reuse of unsterilized medical
equipment and an absence of blood screening programs
are persistent problems in several regions, such as India,
Pakistan, and parts of Southeast Asia.®'* Finally, there has
been an upswing in IVDU among young adults, particularly
in Russia, China, and the United States.'*'®

In the absence of effective vaccines, reducing the bur-
den of HCV relies on three approaches: targeting noso-
comial spread through improved blood supply screening
and medical equipment sterilization, needle exchange
programs, and treatment. Treating HCV with direct-acting
antiviral therapies (DAAs) is important both for reducing
current infections and preventing new ones, and this is a
key part of the WHOQ's strategy to eliminate viral hepatitis
by 2030. Unfortunately, less than 10% of people infected
with HCV have been treated and cured since the introduc-
tion of DAAs in 2014.'® A major barrier has been the high
price of DAAs; additional stumbling blocks include the cost
and complicated logistics around infection screening and
diagnosis, as well as limitations in health services capacity
in many countries, leading to failure in linking people with
diagnosed HCV infection to treatment.® These barriers have
affected low- and middle-income countries, which bear an
estimated 80% of the world's HCV burden, as well as high-
income countries, although in different ways. Some low-
and middle-income countries have been able to surmount
these barriers through generic medication agreements and
coordinated government responses.'’ Egypt and Pakistan
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(both low-/middle-income countries) are examples, ac-
counting for nearly half of all people starting DAA treat-
ment in 2016."® However, HCV treatment rates lag in most
low- and middle-income countries, attributed in part to a
lack of political will and/or awareness. Meanwhile, HCV-
infected people living in high-income countries, where ge-
neric medication agreements are not available, have had
to grapple with high DAA prices or insurance policies that
ration treatment to advanced stages of disease. Ultimately,
reducing HCV's burden requires region-specific prevention
strategies tailored according to the transmission modes
most prevalent in that area. Also important are coordinated
government responses to create policies and conditions for
improved access to HCV treatment.

ALD

When considered as both a primary cause and a cofac-
tor, alcohol accounts for 30% to 50% of cirrhosis-related
deaths globally.*'® Precise estimates of ALD are difficult
to determine because the diagnosis relies on people’s self-
report of alcohol intake, unlike viral hepatitis, which can be
determined based on objective testing. Instead, annual per
capita alcohol consumption, which is directly related to ALD
burden on a population level, is used as a marker of disease
trends. For example, per capita alcohol consumption ranges
from <1 to 2 Liyear in regions where <50% of cirrhosis is
alcohol related and 7 to 11 Liyear where the attributable
fraction is >50%. In 2016, Russia was among the highest
alcohol-consuming countries (12 L/year), followed by the
United States (8-10 L/year) and moderate use in India and
China (4-6 Lyear). The Middle East has the lowest consump-
tion rates; Egypt, for instance, consumes <2 L/year.”"20

ALD’s burden is expected to increase based on several
indicators. First, global alcohol consumption has increased
from 5.4 L/year in 2005 to 6.4 L/year in 2016. Consumption
is expected to continue to increase in Southeast Asia, the
Western Pacific, and the Americas until 2025.2° Rising con-
sumption has already impacted China, the United States, and
Denmark, all of which have documented a doubling in ALD
hospitalizations over the past 10 years.?'* Finally, a trou-
bling trend has been a disproportionate increase in alcohol
cirrhosis deaths among people younger than 45 years.**?°

Reducing ALD’s burden ultimately means reducing
alcohol consumption. The WHO offers guidance to this
end through a set of cost-effective and evidence-based
public health measures for reducing harmful alcohol use
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called "best buys.” They include increasing alcohol bev-
erage excise taxes, restricting alcohol advertising and
sales, enforcing driving under the influence of alcohol,
and psychosocial interventions for persons who practice
harmful alcohol use.?® Region-specific drivers and pat-
terns of alcohol use should tailor which and how these
best buys are implemented.

NAFLD

NAFLD has a 24% estimated global prevalence rate,
and it is >30% in the Middle East and South America.?’
Up to 59% of NAFLD cases are of the nonalcoholic stea-
tohepatitis (NASH) phenotype, the main disease subtype
with risk for fibrotic progression to cirrhosis.?® Although
direct markers of NASH do not exist, obesity and type 2
diabetes are strong clinical risk factors for fibrotic pro-
gression, and their population-level trends provide in-
sight into disease trends.??3? Obesity has increased in
nearly all regions of the world since 1975. Obesity rates
in the United States are among the highest, estimated at
>30%. However, despite obesity prevalence rates <5%,
China and India account for a very large proportion of
global obesity because of their large populations. Russia,
Mexico, and Egypt also have the highest absolute num-
bers of adults with obesity.?*34

Mathematical modeling studies using current estimates
of NAFLD, obesity, and diabetes forecast that the burden
of NASH will increase over the next 10 years. These models
estimate that the United States will have a 168% increase
in decompensated cirrhosis and 178% increase in death
related to NAFLD,> and that China will have the largest
absolute number of NAFLD-related deaths.*® Also import-
ant to consider is that the simultaneous increase in alcohol
consumption in the population potentially has implications
for obesity-related liver disease. Alcohol consumption,
even at low-to-moderate quantities, has been noted to in-
crease the risk for CLD among obese individuals and also
may exacerbate NAFLD progression.®’

CONCLUSION

CLD is a significant public health concern. NAFLD and
ALD are expected to increase given that most of the world
is experiencing increasing obesity rates, and many areas
are experiencing increasing alcohol consumption. HBV's
burden will most likely decline with greater childhood
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vaccination coverage; however, it will take time to see its
impact, and in the meantime improved diagnosis and bet-
ter access to treatment are key. Finally, despite the avail-
ability of effective treatments, increasing IVDU and breaks
in the cascade of care are concerning for an increasing
HCV burden. Reducing the impact of CLD requires region-
specific interventions tailored according to local epidemio-
logical trends and specific risk factors.

KEY POINTS

e Cirrhosis is a public health problem because it is a lead-
ing cause of global mortality and morbidity.

e Hepatitis B virus (HBV) burden and mortality are high but
are expected to decline because of universal childhood
vaccines programs that have scaled up since 2010 but
will take 15 to 20 years to see the full effect.

e Hepatitis C virus (HCV) rates are increasing, mainly driven
by intravenous drug use (IVDU) and persistent iatrogenic
exposure.

¢ Nonalcoholic fatty liver disease (NAFLD) and alcoholic
liver disease (ALD) will likely increase. Screening for
chronic liver disease (CLD) in the population at large and
NAFLD in high-risk groups is key for targeting preven-
tion and treatment strategies.

e Country-specific strategies will need to be tailored to
local trends and risk factors.
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