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Abstract

Chronic liver disease presents a significant global health burden, characterized by several etiologies, including metabolic
dysfunction-associated steatotic liver disease (MASLD), alcohol-related liver disease (ALD), chronic hepatitis B virus infection, and
chronic hepatitis C virus infection. This review explored current epidemiological trends and projections for each etiology, looking
into their respective burdens and challenges. MASLD, formerly known as nonalcoholic fatty liver disease, is the most prevalent cause
of chronic liver disease, and its global incidence and prevalence are steadily rising. ALD, fueled by increased alcohol consumption, is
also on the rise, with concerning implications for future mortality rates. Chronic hepatitis B and C infections remain major public
health concerns, particularly in specific regions of the world, necessitating concerted efforts for screening and treatment. The coro-
navirus disease 2019 (COVID-19) pandemic has impacted the epidemiology of chronic liver disease, exacerbating mortality rates and
disrupting healthcare services. Mental health issues arising from the pandemic further complicate the treatment of chronic liver dis-
ease, making comprehensive healthcare strategies essential. Despite advancements in treatment, chronic liver disease continues to
impose a substantial economic burden, emphasizing the importance of preventive measures and early intervention. In conclusion,
ongoing surveillance and research efforts are crucial for understanding and addressing the evolving landscape of chronic liver dis-
ease. Comprehensive strategies that encompass prevention, screening, and treatment of its different etiologies are essential for miti-

gating its impact and improving patient outcomes.
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Introduction

Chronic liver disease is a sizable issue in global health, and the
heterogeneity of its underlying causes poses significant chal-
lenges. The most common etiologies of chronic liver disease in-
clude metabolic dysfunction-associated steatotic liver disease
(MASLD), alcohol-related liver disease (ALD), and chronic viral
hepatitis, namely, chronic hepatitis B virus infection and chronic
hepatitis C virus infection. A detailed understanding of the cur-
rent epidemiological burdens and trends in these respective etiol-
ogies can be instructive to clinical practitioners and members of
any discipline involved in helping individuals affected by chronic
liver disease.

MASLD

Nomenclature changes in hepatic steatosis were recently pro-
posed and are currently being adopted by most stakeholders. The
change from nonalcoholic fatty liver disease (NAFLD) to MASLD
reflects the removal of the “nonalcoholic” label, enabling the in-
clusion of cardiometabolic criteria while dropping a potentially
stigmatizing definition. A recent study has shown that there is
minimal discrepancy between NAFLD and MASLD, and it is rea-
sonable to consider that findings from NAFLD studies remain
valid under the new definition of MASLD [1]. MASLD is the most
common cause of chronic liver disease. This insidious condition

(steatotic liver disease [SLD]) is diagnosed when fat accumulates
in more than 5% of the liver or hepatic steatosis by imaging mo-
dality. MASLD was defined as the presence of SLD with one or
more of the cardiometabolic criteria and no other well-known
causes of SLD like significant alcohol consumption (>140 g/week
in women and >210 g/week in men), other etiology, medications,
genetic disorders, and starvation [2, 3]. Though emerging litera-
ture increasingly favors the use of MASLD over NAFLD, most of
the available data regarding the epidemiology of MASLD still use
the diagnostic criteria for NAFLD, which may be reflected
throughout the rest of this review.

Incidence and prevalence

Due to heterogeneity in data and coding diagnoses, estimating
the incidence of MASLD has been challenging [4]. A meta-
analysis of 12 studies reports a pooled incidence rate of 48.89
(95% confidence interval [CI]: 38.49-61.93) per 1,000 person-years
in a sample size of 256,757 individuals [5]. The incidence of
NAFLD increased by 58% from 37.41 per 1,000 person-years (95%
CI: 24.36-57.06) in 1994-2006, 52.74 (95% CI: 36.15-76.34) in 2007-
2008, to 59.11 per 1,000 (39.64-87.26) in 2010-2014 survey year.
The contemporary prevalence of MASLD is staggering, and the
manifestations range from simple steatosis to metabolic
dysfunction-associated steatohepatitis (MASH), which may then
further progress to advanced fibrosis and cirrhosis. According to
one meta-analysis, MASLD has a global prevalence of 30.1% (95%
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CI: 27.9%-32.3%), and it has been rising over the past three deca-
des [5]. The global prevalence of MASLD increased by 50% re-
cently, from 25.3% (95% CI: 21.6%—29.3%) in 1990-2006 to 38.2%
(95% CI: 33.7%-42.9%) in 2016-2019. This rise in MASLD corre-
lates with the increased prevalence of obesity and diabetes, while
the prevalence of chronic viral hepatitis continues to trend
down [6].

The National Health and Nutrition Examination Survey
(NHANES) collects a representative sample of the non-
institutionalized civilian population in the United States. An
analysis of the NHANES data has shown that the prevalence of
MASLD is 34% in this population when hepatic ultrasound is
used to detect mild to severe steatosis [7]. This prevalence pre-
dicts that 43.2 million Americans have underlying MASLD when
extrapolated to the general population. A recent study using the
NHANES 2017-2018 showed that the age-adjusted prevalence of
SLD was 35.1% (95% CI: 32.0%-38.2%), as defined by transient
elastography [8].

A global meta-analysis published in 2022 looked at 72 studies
and 1,030,160 individuals and found a global MASLD prevalence
of 32.4% [9], similar to the 30.1% reported by Younossi et al. [5],
even though the sample size was smaller. The study by Riazi
et al. [9] did not include individuals from the Middle East and
Africa as the analyzing group did not find any studies that met
their inclusion criteria, limiting a truly global representation of
the conclusions.

Research has also investigated the prevalence of MASLD in
specific populations. A recent study reported that nearly 70% of
overweight individuals had MASLD, with the region of the
Americas at 75% and the African region at 48%, demonstrating
differences in various areas around the globe [10]. Even in per-
sons without obesity, MASLD prevalence was found to be 40%
[11]. Multiple other studies have addressed the heterogeneous
and variable prevalence of this condition across geographic

regions, race/ethnicity, and obesity status [12-15]. For example,
in patients living with HIV, the prevalence of MASLD is 39%,
according to a multicenter study conducted across several sites
in the United States [16]. MASLD is also seen more commonly in
South American populations than in other regions, with one
study from Brazil reporting an MASLD prevalence of 35.2% [17].
Research is ongoing into the genes that predispose to the devel-
opment of MASLD; however, the single nucleotide polymorphism
rs738409 of the human patatin-like phospholipase domain-
containing-3 (PNPLA3) gene appears to play a significant role in
all populations and also accounts for the interethnic variability
in disease susceptibility [17, 18]. Table 1 summarizes selected
studies on the epidemiology of MASLD.

Current trends and future projections

The prevalence of MASLD is expected to continue to rise, correlat-
ing with global increases in obesity and diabetes [19]. It remains to
be seen whether the introduction of novel agents that treat
MASLD will be able to reach a large enough population to curtail
the projected rise substantially, though the prospect is tantalizing.
In a placebo-controlled phase 3 clinical trial, an oral thyroid hor-
mone receptor beta-specific agonist named resmetirom, which
was approved by the Food and Drug Administration (FDA), was
found to resolve MASH in nearly 30% of patients (29.9% in resme-
tirom 100mg group vs 9.7% in placebo group, P<0.001) and im-
prove fibrosis by at least one stage in about 25% of patients (25.9%
in resmetirom 100mg group vs 14.2% in placebo group, P < 0.001)
[20]. Newer medications are often subject to significant barriers in
actually reaching patients, though, like cost, insurance-related
barriers, and supply chain issues now exacerbated by the corona-
virus disease 2019 (COVID-19) pandemic. Projection studies at-
tempt to model the future and forecast that the total population
with MASLD in the United States will be greater than 100 million
by 2030, with a prevalence of 33.5% in those over age 15, assuming

Table 1. Recent epidemiological studies of metabolic dysfunction-associated steatotic liver disease (MASLD)

Study Country

Total population

Finding

Zou et al. (2019) [12] 10 countries

Ye etal. (2020) [11] 24 countries

de Vries et al. (2020) [13] 17 countries

Riazi et al. (2022) [9] 17 countries

Le et al. (2022) [14] 25 countries

Quek et al. (2023) [10] 35 countries

Hartmann et al. (2023) [15] Worldwide

Younossi et al. (2023) [5] Worldwide 92 studies

19 studies; 5,620 individuals

93 studies; 10,530,308
individuals

20 studies; 3,901 patients with
type 1 diabetes
72 studies; 1,030,160 individuals

245 studies; 5,399,254
individuals

151 studies; 101,028 individuals

Data from Global Burden of
Disease study on individuals
aged 10 to 19 years

Overall pooled prevalence of MASLD in
patients with IBD was 27.5%

-Prevalence of nonobese MASLD among
individuals with MASLD was 40.8%.

-Prevalence of lean MASLD among indi-
viduals with MASLD was 19.2%.

Pooled MASLD prevalence in type 1 dia-
betes was 19.3%.

-Overall global MASLD prevalence
was 32.4%.

-Prevalence rose from 25.5% in or before
2005 to 37.8% in 2016 or later.

-Overall global MASLD prevalence
was 29.8%.

-Prevalence rose from 21.9% in 1991 to
37.3%in 2019, with annual increase
of 0.7%.

-MASLD prevalence in overweight popu-

lation was 70.0%.
-MASLD prevalence in obese population
was 75.3%.

Global MASLD prevalence in adolescents
rose from 3.73% in 1990 to 4.71% in
2019 (a relative increase of 26.27%).

-Global MASLD prevalence of 30.1%.

-Prevalence increased by 50.4% from
25.3% in 1990-2006 to 38.2% in
2016-2019.

MASLD = metabolic dysfunction-associated steatotic liver disease, IBD = inflammatory bowel disease.
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current trends continue unabated [21]. More concerningly, the in-
cidence of decompensated cirrhosis may increase from 39,320
cases/year in 2015 to 105,430 cases/year in 2030, a jump of 168%,
which raises a specter of significant morbidity and mortality to
come, not to mention the additional stresses on the healthcare
workforce and healthcare economy [21].

Impact of COVID-19

The COVID-19 pandemic has had widespread effects on the epi-
demiology of MASLD. A recent US study using the National Vital
Statistic System (NVSS) showed changes in mortality rates
throughout the COVID-19 pandemic [22]. Quarterly age-
standardized all-cause mortality due to MASLD was found to
have steadily increased before the COVID-19 pandemic (quar-
terly percentage change [QPC]: 2.1%, 95% CI: 0.2%—2.9% for 2018
Q1-2019 Q4) and showed a faster rise in the early COVID-19 pan-
demic (QPC: 6.5%, 95% CI: 4.3%-9.2% for 2019 Q4-2020 Q4) [22].
Subsequently, mortality rates remained more stable, though
long-term data in the post-COVID era are still lacking. Lifestyle
choices may have become less prudent due to mental stress in-
duced by the pandemic. Mental health has been shown to have
deteriorated over the course of the pandemic, evidenced by
greater rates of depression [23], which was closely related to
MASLD [24] and MASLD-related mortality [25].

Mortality

While usually an asymptomatic condition, MASLD has been asso-
ciated with a higher risk of mortality. In one study analyzing
NHANES data, individuals with MASLD had a 21% higher all-cause
mortality than those without SLD with one or more criteria for car-
diometabolic criteria (hazard ratio [HR]: 1.21, 95% CI: 1.11-1.31).
However, increased cardiovascular mortality was not seen [26].
Interestingly, individuals with MetALD (MASLD with increased al-
cohol consumption) demonstrated a higher risk of all-cause (HR:
1.68, 95% CI. 1.10-2.57) and cancer-related mortality [27]. In a
meta-analysis, liver-specific mortality in patients with MASLD was

found to be 0.77 events per 1,000 person-years (95% CI: 0.33-1.77
events), while overall mortality was 15.44 per 1,000 person-years
(95% CIL: 11.72-20.34 events) [28]. Patients with advanced fibrosis
and/or MASH are at the highest risk for mortality, and this group
of patients merits the closest monitoring, with targeted lifestyle
modification strategies and other supportive measures [19, 27].

ALD
Incidence and prevalence

Mirroring the parallels seen between the rise in obesity and up-
trending rates of MASLD, increased alcohol use may, in turn, por-
tend rising rates of ALD. Early in the course of the COVID-19 pan-
demic, a cross-sectional study conducted in the United States
found an increase of 29% in the number of drinks per day con-
sumed and 21% higher rates of binge drinking when 993 individu-
als were surveyed in February 2020 and then again in April 2020
[29]. According to the National Institute on Alcohol Abuse and
Alcoholism (NIAAA), 2019 to 2020 demonstrated the most consid-
erable single-year increase in the per capita consumption of alco-
holic beverages since 1968 [30]. An observational study analyzing
data from the NHANES, the National Inpatient Sample (NIS), and
the United Network for Organ Sharing (UNOS) registry found that
while the overall prevalence of ALD appeared to remain stable
from 8.8% in 2001-2002 to 8.1% in 2015-2016 (P=0.102), the pro-
portion of patients with stage 3 fibrosis or greater and ALD in-
creased significantly from 2.2% (95% CI: 0.4%-4.0%) to 6.6% (95%
CL: 2.0%-9.9%; P=0.007) [31]. The UNOS data showed that from
2007 to 2017, the number of adult patients who were listed for liver
transplantation with a diagnosis of ALD increased by 63%, while
the number of patients who had both ALD and hepatocellular car-
cinoma increased by an astounding 178% [31]. Further information
is needed to accurately quantify the degree of alcohol use in the
general population, which can be confounded by inaccurate recall
and lack of knowledge regarding standard drink sizes. Table 2
summarizes selected studies on the epidemiology of ALD.

Table 2. Studies on trends in mortality due to alcohol-related liver disease (ALD)

Study Location Study type

Population size Finding

Kim et al. (2021) [32] USA Observational cohort,

multicenter

Marjot et al. (2021) [33] ~ Multinational =~ Cohort registry study

Cross-sectional national
database
(Optum Datamart)

Yeo et al. (2022) [34] USA

Kim et al. (2022) [35] USA National database of
death certificates
(National Vital

Statistic System)

Presence of ALD was associated with
higher overall mortality in patients
with COVID-19 (HR 2.42, 95% CI:
1.29-4.55).

ALD showed a positive association
with death (OR 3.11; 95% CI: 2.12-
4.55; P <0.001) and was found to
be an independent risk factor for
mortality after COVID-

19 infection.

During COVID-19 (2020 Q2 and on-
ward), 60- and 90-day mortality
trended upward. By the end of
2020, about 1in 4 patients with
ALD from the emergency depart-
ment and inpatient wards died by
90days (2020 Q4, 90-day mortal-
ity =24.75%) and 11in 5 patients
died by 60 days (60-day
mortality =21.19%).

All-cause mortality due to ALD had
been increasing at a quarterly rate
of 1.1% before COVID-19, then
sharply increased to a quarterly
rate of 11.2% during COVID-19.

867 patients with ALD

745 patients with ALD

25,721 patients with ALD

213,888 deaths related
to CLD

COVID-19 = coronavirus disease 2019, ALD = alcohol-related liver disease, HR = hazard ratio, CI = confidence interval, OR = odds ratio, CLD = chronic

liver disease.
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Current trends and future projections

Recent trends in ALD are concerning and merit serious investiga-
tion. A modeling study was conducted based on data obtained
from the Global Information System on Alcohol and Health
maintained by the World Health Organization (WHO) and found
that the per-capita consumption of alcohol increased globally
from 5.9L (95% CI: 5.8-6.1) in 1990 to 6.5L (95% CI: 6.0-6.9) in
2017. Based on this trend, the proportion of persons consuming
alcohol worldwide is expected to increase from 47% (95% CI:
44%-50%) up to 50% (95% CI: 46%-53%) in 2030, an annualized in-
crease of 0.2% [36]. The authors partly speculate that this in-
crease is related to increased economic wealth in low-income
and middle-income countries and greater amounts of disposable
income. Increased alcohol consumption globally is not without
deleterious health effects and is likely to contribute to increased
death rates directly. Another study published in 2020 used
Markov modeling to predict mortality rates in 2040 and projects
that deaths due to ALD will increase by 84%, from 8.23 (95% un-
certainty interval [UI]: 7.92-9.29) per 100,000 person-years in
2019 to 15.2 (95% UL 13.93-16.19) per 100,000 person-years in
2040 [37]. Rising alcohol use is hence of significant public health
concern and should draw the attention of international and na-
tional authorities. Interestingly, the authors also predicted the
impact of a hypothetical intervention similar to the combination
of strategies implemented to combat tobacco use, which dropped
rates of cigarette smoking in the United States by 75% over
40years. If this hypothetical intervention decreased high-risk al-
cohol use by just 3.5% annually, then deaths caused by ALD
would actually decrease by 7.6% in 2040 instead of increasing by
84% if no such intervention was implemented. Tobacco use was
fought using several techniques, such as taxes on tobacco prod-
ucts, smoke-free policies that discouraged smoking in public pla-
ces, public health campaigns, such as raising awareness of the
drastic consequences like lung cancer, and support for tobacco
cessation programs. Many of these tools should be adapted to
combat alcohol use, as no one tool is likely to be successful on its
own. As one of the few preventable causes of cirrhosis, ALD is a
prime target for focused public health intervention with potential
dramatic benefit to the general population. It remains to be seen
if novel pharmacologic therapies, such as larsucosterol currently
being studied for the treatment of alcohol-related hepatitis, will
have a large enough impact on the disease course and reach
enough people to turn the tide in this devastating disease 38, 39].

Impact of COVID-19

Morbidity related to the increased use of alcohol is an area of ac-
ademic interest. A recent study based on the US NIS dataset
found that the rate of hospitalizations caused by ALD had been
trending up steadily even before the pandemic. However, since
COVID-19 became more widespread, this rate of hospitalizations
may be accelerating [40]. Another study from Japan confirmed
that hospitalization rates for ALD and pancreatitis were 1.2 times
higher during the pandemic than in earlier periods [41]. On top of
the worsened health-related problems inflicted on individuals,
rising morbidity can also have a broader impact on time taken off
work and may cause downstream economic effects on national
and global productivity. Studies have also specifically looked at
the mortality caused by ALD in the background of the COVID-19
pandemic. Following the trends in ALD-related hospitalizations,
the mortality rates in ALD were found to have steadily increased
by 1.1% every quarter from 2017 Q1 to 2020 Q1 prior to the pan-
demic in a study using data from the NVSS [35]. The QPC then

jumped dramatically to 11.2% during the pandemic (95% CL:
6.7%-15.9% for 2020 Q1-2020 Q4).

Mortality

As of 2019, approximately one-quarter of all deaths related to cir-
rhosis are estimated to be secondary to alcohol, according to the
Global Burden of Disease Study [42]. ALD caused the greatest pro-
portion of deaths due to cirrhosis in Europe (42%) and contrib-
uted the least in the Eastern Mediterranean area (8%). However,
this data may underestimate the actual mortality rates, as coun-
tries with poor access to healthcare may not be able to collect
enough data to capture the breadth of the issue entirely [43].

Chronic hepatitis B
Incidence and prevalence

Chronic hepatitis B currently remains the second most common
etiology, leading to mortality in patients with cirrhosis [44]. As an
area of intense public health concern, the WHO gathers data
from national vital registration agencies and analyzes them regu-
larly, publishing global hepatitis reports periodically. In 2022,
there were 1.2 million new hepatitis B virus infections based on
data from the WHO published in April 2024 [45]. A recent study
estimated the global prevalence of hepatitis B to be 3.2% or a
staggering 257.5 million people [46]. Nearly 70% of people with
hepatitis B virus infection reside in sub-Saharan Africa or the
Western Pacific region, highlighting the geographic disparities in
prevalence and demonstrating the areas in greatest need of inter-
vention [47]. In fact, half of the world’s hepatitis B virus infec-
tions are found in just three countries—China, India, and
Indonesia. Table 3 summarizes selected studies on the epidemi-
ology of chronic hepatitis B.

Strategies for tackling this pervasive condition must be con-
sidered. Though there is no cure for hepatitis B, effective treat-
ment with antivirals has been developed, with various
professional societies providing detailed treatment guidelines
targeting the patients most likely to benefit while minimizing
side effects. The WHO conducted a meta-analysis and found that
around 19%, or nearly 50 million people, of patients with hepati-
tis B virus infection, were eligible for treatment with antiviral
agents, though the number of patients being treated is unfortu-
nately far lower [53]. At the end of 2022, only about 2.6%, or
around 7 million, patients with hepatitis B are actually being
treated, pointing to significant issues with both accurate and
widespread diagnosis and treatment [45].

Current trends and future projections

In 2016, the World Health Assembly positioned eliminating hepa-
titis B virus infection by 2030 as a viable goal given current treat-
ment and prophylaxis strategies despite the unavailability of a
cure. A modeling study utilizing a Delphi process found that de-
spite predicted downtrends in the incidence of hepatitis B virus
infection, the number of deaths related to hepatitis B virus infec-
tion is actually expected to increase from 858,000 (95% UI:
646,000-1,301,000) in 2015 to 1,149,000 (860,000-1,718,000) in
2030 [43]. Another study based on the Global Burden of Disease
found that only four countries (Namibia, Montenegro, Ireland,
and Dominica) out of 194 had met the targeted 10% reduction in
hepatitis B-related mortality, but 147 countries were able to
achieve a 1% prevalence in children aged less than 5years [54].
As most of the disease burden in hepatitis B derives from infec-
tions contracted before 5years of age, the WHO has focused on
this young population to curtail this condition in the long term
[48]. Continued effort in the domain is likely to decrease the
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Table 3. Recent studies on the epidemiology of chronic hepatitis B

Study Location Study type Population size Finding
GBD 2019 Collaborators Worldwide Estimation of disease-re- ~ World population Mortality in 2019 was estimated to
(2020) [42] lated death, incidence be 331,000 (95% CI:
and prevalence based 279,000-392,000).
on data from WHO and Age-standardized death rate: 4
national vital registra- per 100,000 population (3.4-4.8).
tion databases
Global Hepatitis Report Worldwide Report on World population Global prevalence of 3.5%, around
(2017) (48] global prevalence 257 million people.
68% live in sub-Saharan Africa
and the Western Pacific
Polaris Observatory Worldwide Report on World population Global prevalence of 3.9%, around
Collaborators global prevalence 292 million people.
(2023) [43] 80% live in Africa, the Western
Pacific, and Southeast Asia.
Alberts et al. (2022) [49] Worldwide Meta-analysis of 1,376,503 patients -Pooled prevalence of HBV among
520 articles with cirrhosis patients with cirrhosis was 59%
in WHO Western Pacific region.
-Pooled prevalence of HBV among
patients with cirrhosis was 25%
in WHO Southeast Asia region.
Im et al. (2022) [50] Worldwide Meta-analysis on occult 140,521,993 individuals -Prevalence of occult HBV infec-

Sarin et al. (2020) [51]

Global Hepatitis Report
(2024) [45]

Polaris Observatory
Collaborators
(2024) [52]

Asia-Pacific region

Worldwide

25 countries

HBV infection (HBsAg
negative but HBV
DNA positive)

Report on liver disease
epidemiology in the
Asia-Pacific region

Report on
global prevalence

Report on estimated prev-
alence of hepatitis delta
virus

tested for HBV DNA
(>99% blood donors)

Population of 3.6 billion in
Asia-Pacific

World population

95 million individuals
positive for HBsAg

tion was 0.98% (95% CI: 0.44—
1.72) in high-endemicity coun-
tries and 12.0% (3.4-24.7)
among high-risk individuals liv-
ing in high-endemic-

ity countries.

-HBV caused 51.3% of all deaths
due to cirrhosis in the Asia-
Pacific region.

-HBV caused 49.1% of all deaths
due to liver cancer in the Asia-
Pacific region.

Global prevalence of 254 mil-
lion people.

About 50% in people aged 30-54.

About 12% in children aged un-
der 18.

-Anti-HDV prevalence reported to
be 2.0% in those positive
for HBsAg.

-Highest anti-HDV prevalence rate
was in Mongolia (61%).

-Highest absolute number of HDV
RNA positive cases was in
China (627,800).

CI = confidence interval, GBD = Global Burden of Disease, HBsAg = hepatitis B surface antigen, HBV = hepatitis B virus, HBV DNA = hepatitis B viral load, HDV =

hepatitis delta virus, HDV RNA = hepatitis delta viral load.

incidence of hepatitis B, though treatment strategies must con-
tinue to target those who have already contracted the infection,
as well. Efforts in diagnosing people with hepatitis B are ongoing,
and data have shown modest improvement over the years, with
10% of cases diagnosed in 2019 increasing to 13% diagnosed in
2022 [45].

Impact of COVID-19

The COVID-19 pandemic has affected healthcare in nearly all
specialties and phases of care, though its impact has been out-
sized in hepatitis B, which disproportionately affects lower-
resource regions. COVID-19 was proven to negatively affect the
progress in eliminating hepatitis B by hampering access to
screening, testing, and treatment, according to a comprehensive
survey administered to members of the European Association for
the Study of the Liver (EASL) in 2021 [44, 55]. In the post-COVID-
19 era, the public health infrastructure must work to both catch-

ups and then continue to make progress if this infection is to be
successfully contained and, eventually, eradicated.

Economic burden

Though costs can be significant given the need for lifelong treat-
ment in hepatitis B and annual monitoring of hepatitis B viral
loads, increased testing and treatment do lead to overall cost sav-
ings realized by preventing the sequelae of chronic liver disease
and decreased mortality rates, according to modeling studies
conducted by the WHO [56].

Mortality

Hepatitis B caused 1.1 million deaths in 2022, which increased
from 820,000 deaths in 2019 [45]. This rise in mortality is thought
to be due to the rising age of patients with hepatitis B com-
pounded by the COVID-19 pandemic hampering access to treat-
ment and follow-up [45]. Mirroring trends seen in prevalence,
data from the WHO showed that 47% of the deaths occurred in
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the Western Pacific, 20% in Southeast Asia, and 25% in Africa,
pointing to the areas in greatest need of intervention globally to
staunch further mortality attributable to this infection.

In the United States, some signals point to decreasing mortal-
ity caused by viral hepatitis as a proportion overall of chronic
liver disease-related mortality. One study showed that hepatocel-
lular carcinoma-related mortality due to hepatitis B decreased by
a QPC of 1.1% from 2017 to 2021 in adults aged 20years and over
[57]. Hepatitis B does, however, continue to be the leading cause
of mortality related to liver cancer globally [58, 59].

Hepatitis D virus

In some individuals with hepatitis B virus, the satellite RNA virus
hepatitis D may also coexist. The global prevalence of anti-
hepatitis D virus antibodies is around 2%, and the United States
is estimated to have a prevalence of 3% [52]. Reflex testing, in
which the laboratory automatically performs a test for anti-
hepatitis D virus when a specimen is positive for the hepatitis B
surface antigen, is felt to be an effective strategy to increase the
early detection of patients with hepatitis D virus [52].

Chronic hepatitis C

The hepatitis C virus causes chronic inflammation in the liver,
leading to cirrhosis and hepatocellular carcinoma. Due to the

Table 4. Recent studies on the epidemiology of chronic hepatitis C

threat it poses to public health, the WHO has envisioned a global
approach to reduce the incidence and associated mortality of
hepatitis C by increasing awareness, ramping up testing, and en-
abling broader access to direct antiviral therapy [60]. As the only
major etiology of chronic liver disease that has a cure, hepatitis C
is an enticing target for all those involved in promoting health.

Incidence and prevalence

Half of the world’s hepatitis C infections are found in just six
countries—China, India, Indonesia, Pakistan, the Russian
Federation, and the United States of America [45]. About 71 mil-
lion people are living with chronic hepatitis C, and the incidence
in 2022 was 1 million new cases [45]. Table 4 summarizes se-
lected studies on the epidemiology of chronic hepatitis C.
Worldwide, the most common cause of spread is contaminated
needles, which transmit the blood-borne infection. In the United
States, for example, 23% of new infections and a third of deaths
due to hepatitis C are seen in people who inject drugs (PWID)
[63]. Because of the inherent stigma, this population is vulnerable
and frequently experiences barriers to accessing testing and
treatment for viral infections like hepatitis C [64]. Without dedi-
cated effort in reaching this group, PWID will continue to experi-
ence disproportionate morbidity and mortality due to hepatitis C
while also inadvertently contributing to the spread of the virus.

Study Location Study type Population size Finding
GBD 2019 Collaborators Worldwide Estimation of disease-re- ~ World population Mortality in 2019 estimated
(2020) [42] lated death, incidence to be 395,000 (95% CI:
and prevalence based 336,000-459,000).
on data from WHO and Age-standardized death rate:
national vital registra- 4.8 per 100,000 pop (4.1-5.6).
tion databases
Global Hepatitis Report Worldwide Report on World population Global prevalence of 71 million
(2017) [48] global prevalence people, around 1%.
Highest prevalence in WHO
Eastern Mediterranean and
European regions.
Jin et al. (2021) [61] Worldwide Meta-analysis of 194 213,856 men who have -Pooled prevalence of HCV in MSM

publications

Sarin et al. (2020) [51] Asia-Pacific region

Alberts et al. (2022) [49] Worldwide Meta-analysis of
520 articles
Polaris Observatory Study ~Worldwide Estimate on
(2022) [62] global prevalence
Global Hepatitis Report Worldwide Report on

(2024) [45] global prevalence

Report on liver disease
epidemiology in the
Asia-Pacific region

sex with men was 3.4% (95% CI: 2.8-4.0).

-Highest pooled HCV prevalence
was 5.8%.

(2.5-10.4) in Africa, then 5.0% (0.0-
16.6) in Southeast Asia.

-HCV caused 15.7% of all deaths
due to cirrhosis in the Asia-
Pacific region.

-HCV caused 10.8% of all deaths
due to liver cancer in the Asia-
Pacific region.

-Pooled prevalence of HCV among
patients with cirrhosis was 13%
in WHO Western Pacific region.

-Pooled prevalence of HCV among
patients with cirrhosis was 29%
in WHO Southeast Asia region.

Population of 3.6 billion in
Asia-Pacific

1,376,503 patients
with cirrhosis

World population Global prevalence of 0.7%, around
57 million people.
Prevalence highest in Eastern
Europe and Central Asia.
World population Global prevalence of 50 mil-

lion people.
Incidence in 2022 was 1.0 million.
36% of patients with hepatitis C
have been diagnosed and 20%
have received
curative treatment.

CI = confidence interval, GBD = Global Burden of Disease, HCV = hepatitis C virus, MSM = men who have sex with men, WHO = World Health Organization.
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Current trends and future projections

The introduction of direct-acting antiviral (DAA) therapy allowed
for the cure of hepatitis C, a remarkable development in the his-
tory of medicine. Though the progress made in curing patients
who have been diagnosed with hepatitis C should be acknowl-
edged and continued, broad screening should not be relegated to
a lower priority as that would run the risk of creating a large
undiagnosed population. The asymptomatic nature of chronic
hepatitis C makes underdiagnosis easy. Often, patients may ex-
perience financial challenges, substance use disorders, and men-
tal health issues that are more urgent in their minds than the
diagnosis of a hidden infection with adverse health consequences
several years downstream [65]. Only with thorough and repeated
education can the dangers of hepatitis C be clearly related to
populations at risk.

The ongoing opioid epidemic, interruptions caused by COVID-
19, and the continued use of DAAs make accurate predictions
about the future of hepatitis C complicated and problematic.
Efforts have been made, though, and one study using Markov
modeling estimates that the incidence of chronic hepatitis C will
be around 1.4 million every year until 2030 and that liver-related
deaths will increase from 257,000 in 2020 to 290,000 in 2030 [62].
Continued and widespread use of DAAs remains essential in cur-
tailing this virus and Egypt has made remarkable strides in this
regard. More than a third of all patients initiated on DAA therapy
from 2015 to 2019 were located in Egypt (3.5 million out of 9.5
million), and this country is expected to see lower rates of hepa-
tocellular carcinoma and liver-related deaths in the near future
as a result [62]. This degree of national resolve and resource allo-
cation is vital in combating hepatitis C in other hard-hit countries
while also proving that the approach of mass population-level
screening, public awareness campaigns, and affordable, accessi-
ble treatment is effective.

Impact of COVID-19

The COVID-19 pandemic has delayed international efforts to
fight the spread of hepatitis C. In Italy, for example, a program to
implement birth screening for viral hepatitis has been delayed,
and all screening programs were paused in March 2020 in Egypt
[66]. A modeling study estimated that a one-year delay in 2020
would cause an excess 44,800 (95% UL 43,800-49,300) cases of he-
patocellular carcinoma and an excess 72,300 (95% UI: 70,600-
79,400) liver-related deaths from 2020 to 2030 when compared to
a scenario where there was no such delay [66]. Public health au-
thorities will need to consider these delays when planning viral
elimination programs while considering innovative strategies.
The pandemic may provide opportunities to improve care if ef-
fective action is taken. In Italy, one group instituted point-of-care
HCV antibody tests bundled with rapid COVID-19 testing in per-
sons above 50years of age in northern Italy, finding 3% of the
tested population positive for hepatitis C, with less than half of
those positive being aware of their HCV infection [67].
Consolidating diagnostics in this manner can effectively mitigate
care gaps caused by the COVID-19 pandemic.

Hospitalizations and economic burden

Though overall decreasing the number of hospitalizations over
time, hepatitis C still contributes to nearly a third of hospitaliza-
tions (31.6% [95% CI: 31.3%-31.9%)]) related to chronic liver dis-
ease in the United States, according to a study analyzing the NIS
from 2012 to 2016 [68]. The high costs associated with the use of
DAA therapy have been thought to contribute to delays in treat-
ing patients diagnosed with hepatitis C. A modeling study was

done, which estimated the cost of testing and treatment globally
at $41.5 billion; however, the total economic benefit would be to
the tune of $22.7 billion when increased productivity is taken
into account [69]. Over a 10- to 20-year timeframe, DAA therapy
has been found to be cost-saving, both from a healthcare per-
spective and from a patient perspective, due to less time needing
to be taken off work [70].

Mortality

Chronic hepatitis C has been shown to cause mortality by various
mechanisms, most commonly through the development of end-
stage liver disease and by increasing the risk of liver cancer. By
some estimates, hepatitis C increases the risk of developing he-
patocellular carcinoma by up to 20 times and remains a signifi-
cant cause of hepatocellular carcinoma in the United States and
globally [63, 71]. Mortality due to hepatitis C is also worsened by
the concomitant rise in coexisting obesity and MASH.
Encouragingly, however, the DAA era has been associated with
an overall decline in cirrhosis-related mortality due to hepatitis
C, according to a study analyzing information from the United
States Census and the NVSS [72]. These trends should redouble
efforts to expand access to lifesaving DAA medications globally,
especially in the hardest-hit low- and middle-income countries.

Conclusions

Recent epidemiologic trends should guide the actions of interna-
tional and national health authorities. While viral hepatitis as a
threat becomes less fearsome in some areas globally, in other
parts of the world, it remains a significant danger, requiring the
conscious dedication of resources and personnel. MASLD and
ALD are even more difficult to tackle than hepatitis B and C in
some regards, given their multifactorial causation and lack of a
single effective pharmacotherapeutic agent; however, a lack of
action may lead to further incidence akin to an epidemic. Close
monitoring with continued observational studies of the different
etiologies contributing to chronic liver disease remains a crucial
facet to assessing the needs of different populations and the ef-
fectiveness of interventions already in play, which are con-
stantly evolving.
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