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IMPORTANCE Hepatitis B virus (HBV) infection affects an estimated 254 million people
worldwide and causes approximately 1.1 million deaths annually. In 2022, there were
approximately 1.2 million new HBV infections worldwide and 14 000 in the US.

OBSERVATIONS HBV is a DNA virus transmitted through percutaneous or mucosal exposure to
infected blood, semen, or body fluids. Mother-to-child transmission, which is the principal
cause of chronic HBV infection globally, occurs in 70% to 90% of infants born to mothers
who are hepatitis B surface antigen (HBsAg) and hepatitis B e antigen (HBeAg) positive and in
5% to 20% of those born to HBsAg-positive/HBeAg-negative mothers. However, HBV
vaccination and administration of hepatitis B immune globulin within 12 to 24 hours of birth
prevent approximately 94% of perinatal infections, and adding antiviral therapy in pregnant
women with high HBV DNA reduces transmission to less than 1%. Although universal
birth-dose HBV vaccination is the most effective strategy for eliminating HBV infection,
global birth-dose HBV vaccine coverage was only 45% in 2024. The risk of developing chronic
infection (HBsAg positive for more than 6 months) is 90% if HBV infection occurs during
infancy, 30% in children aged 1 to 5 years, and less than or equal to 5% in immunocompetent
adolescents and adults. HBV infection is diagnosed by serologic testing: HBsAg indicates
ongoing infection, antibody to HBsAg indicates immunity, and antibody to hepatitis B core
antigen indicates ongoing or past infection. Serum HBV DNA levels quantify virus-replication
activity. Assessment of liver inflammation and fibrosis with alanine aminotransferase (ALT)
and noninvasive tests such as Fibrosis-4 index and liver elastography guide treatment
decisions. Chronic HBV infection may progress to cirrhosis and hepatocellular carcinoma
(HCC); the 5-year cumulative risk of cirrhosis is 8% to 15% in untreated chronic HBV infection,
and annual HCC incidence is 3% to 5% among patients with cirrhosis. Antiviral
therapies—pegylated interferon alfa and nucleos(t)ide analogues (entecavir or
tenofovir)—suppress HBV DNA replication and reduce the risk of HCC by approximately 50%.
Antiviral treatment is recommended for all patients with chronic HBV and cirrhosis and for
those without cirrhosis who have high HBV DNA with elevated ALT or significant
inflammation/fibrosis. Patients at high risk of HCC should undergo surveillance with
ultrasonography and alpha-fetoprotein testing every 6 months.

CONCLUSIONS AND RELEVANCE HBV infection causes approximately 1.1 million deaths annually
worldwide. Universal HBV vaccination, particularly birth-dose administration, is the most
effective strategy to prevent HBV infection. Among patients with HBV infection, antiviral
therapy decreases progression to cirrhosis and liver failure and reduces the risk of HCC.
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H epatitis B virus (HBV) is a DNA virus that can cause acute
or chronic liver injury. Acute HBV infection may resolve
or progress to chronic infection, defined as persistence

of hepatitis B surface antigen (HBsAg) for more than 6 months. The
risk of chronic infection is approximately 90% when infection oc-
curs during infancy and decreases to 30% in children who acquire
HBV infection between age 1 and 5 years and to 5% or less in immu-
nocompetent adolescents and adults.1 Chronic HBV infection may
progress to cirrhosis and hepatocellular carcinoma (HCC). Cur-
rently available antiviral therapies—pegylated interferon alfa and
nucleos(t)ide analogues—suppress HBV DNA replication and re-
duce the risk of progression to cirrhosis and HCC. This review sum-
marizes current evidence on the epidemiology, virology, pathogen-
esis, clinical presentation, diagnosis, treatment, and prevention of
HBV infection, with a focus on evidence applicable to clinical prac-
tice (Box).

Methods
A comprehensive literature search was conducted using 3 strate-
gies. First, current clinical practice guidelines were obtained from
the official websites of the World Health Organization (WHO), the
American Association for the Study of Liver Diseases, the Asian
Pacific Association for the Study of the Liver, and the European
Association for the Study of the Liver. Second, peer-reviewed
research articles, systematic reviews, and meta-analyses published
in English between January 1, 2019, and January 31, 2026, were
retrieved from PubMed (search strategy detailed in the Supple-
ment). Third, landmark articles published before 2019 were identi-
fied through manual review of reference lists from selected articles
and guidelines. A total of 558 articles were retrieved, of which
112 articles were included: 11 clinical trials, 41 observational studies,
16 narrative reviews, 18 systematic reviews or meta-analyses, 17
guidelines or consensus statements, 1 basic/translational study, and
8 data reports from WHO/Centers for Disease Control and Preven-
tion (CDC) sources.

Discussion
Transmission
HBV is transmitted through percutaneous or mucosal exposure to
infected blood or body fluids (such as semen). Routes of transmis-
sion include perinatal, sexual, sharing of needles or drug parapher-
nalia among people who inject drugs, unsafe medical injections in
health care settings, unscreened transfusions, and sharing of per-
sonal items such as razors or toothbrushes.2 HBV can survive on en-
vironmental surfaces and remain infectious for at least 7 days.3

Mother-to-child transmission is the primary cause of chronic
HBV infection globally, because infection at birth carries 90% risk
of chronic infection. Perinatal transmission predominates in Asian
countries, sexual exposure and injection drug use predominate in
Western countries, and horizontal transmission in childhood pre-
dominates in Africa. In the US, based on the CDC’s 2023 Viral Hepa-
titis Surveillance Report, approximately 47% of acute HBV cases were
attributed to sexual transmission and 19% were attributed to injec-
tion drug use.4

Epidemiology
WHOestimatedthatapproximately254millionpeopleworldwidewere
living with HBV infection in 2022, corresponding to a global preva-
lence of about 3.2%.5 The annual incidence of HBV infection was ap-
proximately 1.2 million, and there were 1.1 million HBV-related deaths.5

The CDC estimated an annual incidence of HBV infection of
14 000 in 2022 and prevalence of less than 0.3%, affecting 640 000
individuals,6 but may be up to 2.4 million individuals based on
community-based estimates including populations not born in the US.5

HBV endemicity is classified as high (HBsAg prevalence �8%),
intermediate (HBsAg prevalence of 2%-7%), and low (HBsAg preva-
lence <2%).7 High-endemic regions include sub-Saharan Africa and
parts of East and Southeast Asia; parts of Eastern Europe and the
Middle East are considered intermediate-endemic regions; and North
America, Western Europe, and Australia are low-endemic regions.
Although HBV vaccination has markedly reduced incidence in many
Western countries, the prevalence of chronic HBV infection is influ-
enced by immigration from endemic countries.

Virology and Pathogenesis
HBV is a small, enveloped DNA virus of the Hepadnaviridae family
with a 3.2-kb partially double-stranded circular genome (Figure 1).8,9

There are at least 10 HBV genotypes (A-J), whose distribution vary
geographically.10 Although HBV genotype does not alter treat-
ment indications or antiviral selection, genotype A (and to a lesser

Box. Frequently Asked Questions About Chronic
Hepatitis B Virus (HBV)

How can mother-to-child transmission of HBV infection
be prevented?
Administration of hepatitis B vaccine and hepatitis B immune
globulin within 12 to 24 hours of birth for infants born to
hepatitis B surface antigen (HBsAg)–positive mothers prevents
approximately 94% of perinatal infections. Maternal antiviral
therapy (tenofovir) initiated at 28 to 32 weeks of gestation in
pregnant women with high HBV DNA levels (>200 000 IU/mL)
further reduces transmission risk to less than 1%.

What patients with chronic HBV should receive antiviral therapy?
Antiviral therapy is indicated for all patients with cirrhosis and
detectable HBV DNA. Among patients without cirrhosis, treatment
is recommended when alanine aminotransferase (ALT) is
persistently elevated (eg, >2 times the upper limit of normal), and
HBV DNA levels exceed 20 000 IU/mL in hepatitis B e antigen
(HBeAg)–positive or 2000 IU/mL in HBeAg-negative individuals.
Treatment is also indicated in patients with significant
necroinflammation or fibrosis (�METAVIR stage F2; range, F0-F4)
regardless of HBV DNA and ALT levels.

What patients with chronic HBV should undergo HCC surveillance?
Patients at increased risk for hepatocellular carcinoma (HCC)
should undergo surveillance with abdominal ultrasound and
alpha-fetoprotein testing every 6 months. Surveillance is
recommended for all patients with cirrhosis and for selected
individuals without cirrhosis based on age (>40 years for males
and >50 years for females), geographic origin, family history of
HCC, and viral coinfection. Surveillance should continue after
HBsAg seroclearance unless it occurred at a young age (�40 years
for males and �50 years for females) and in the absence of
cirrhosis or a family history of HCC.
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extent genotype B) is associated with higher rates of HBsAg sero-
clearance after pegylated interferon alfa therapy,11 whereas geno-
types C and F are associated with a higher HCC risk.12,13

HBV enters hepatocytes through a bile acid transporter. HBV
DNA replication proceeds through reverse transcription of an RNA
intermediate, the pregenomic RNA (Figure 1).

HBV is not a cytopathic virus.14 Liver injury is largely immune
mediated. Approximately 95% of immunocompetent adults with
acute HBV infection mount effective immune responses resulting
in spontaneous serological recovery.14,15 Patients with chronic HBV
infection have impaired immune responses to HBV.16 Cycles of
immune-mediated liver injury, inflammation, and regeneration lead
to fibrosis and cirrhosis and, together with viral integration into the
host genome, contribute to hepatocarcinogenesis.14,17,18

Natural History of Chronic Hepatitis B
Chronic HBV infection may progress through 5 phases (Figure 2A),8,19

although not all patients progress through each phase, and rever-
sion to an earlier phase can occur. Some patients stay in an indeter-
minate phase for years.20 The duration of each phase varies from
less than 5 years to more than 50 years.

The first phase (hepatitis B e antigen [HBeAg]–positive chronic in-
fection or immune-tolerant phase) is characterized by the presence of
HBeAg and high serum HBV DNA (>7 log10 IU/mL) but normal alanine
aminotransferase (ALT) levels. This phase is most common in chil-
dren and young adults who were infected perinatally. During the sec-
ond phase (HBeAg-positive chronic hepatitis or immune-active phase),
serum HBV DNA levels remain high with elevated or fluctuating ALT
levels reflecting immune clearance of infected hepatocytes.

Figure 1. Hepatitis B Virus Life Cycle

DNA repair Transcription
modulation

Binding and entry
via NTCP receptor

Uncoating

Nuclear
entry

Transcription

Integration 
into host 
DNA

Translation

Covalently 
closed
circular DNA

Relaxed 
double-stranded

circular DNA

Relaxed circular DNA

Relaxed circular DNA

HBsAg subviral
particles HBeAg

N U C L E U S

H E P A T O C Y T E
C Y T O P L A S M

P E R I S I N U S O I D A L
S P A C E

E N D OD OD O P L A SP L A S M I CM I CM I C
R E TT II C U L UC U L UU L MM

G O L G I
A P P A R A T U S

Core assembly
and RNA 

packaging

Reverse 
transcription

Completion
of DNA synthesis

Recycling

Envelopment
with HBsAg

Exocytosis

HBsAg

HBcAg
HBV

polymerase

HBcAg
HBx

NTCP 
receptor

(-)strand
DNA

Relaxed
circular
DNA

Pregenomic mRNA
PreS2/S mRNA
S mRNA
X mRNA
Precore mRNA

HBsAgs assemble
as noninfectious 
subviral particles

HBV polymerase

HBV
polymerase

Envelope

Nucleocapsid

HBV surface antigen (HBsAg)

HBV core antigen (HBcAg)

Hepatitis B virion (HBV)

Pregenomic
RNA

Double-stranded
linear DNA

HBV comprises an envelope with hepatitis B surface antigen (HBsAg) and a
nucleocapsid with hepatitis B core antigen (HBcAg) on its surface and HBV DNA
and polymerase protein inside. HBV enters hepatocytes via the sodium
taurocholate cotransporting polypeptide (NTCP; a bile acid transporter)
receptor. Following entry and uncoating, relaxed circular DNA (rcDNA) is
transported to the nucleus and converted into covalently closed circular DNA
(cccDNA), which serves as the transcriptional template for all viral RNAs
including pregenomic RNA (pgRNA) and mRNAs that encode viral proteins.
Newly transcribed pgRNA is packaged together with HBV polymerase into

nucleocapsids assembled from HBcAG, where reverse transcription generates
partially double-stranded DNA (rcDNA or dslDNA). The mature nucleocapsids
are either enveloped and secreted as infectious mature virions (Dane particles)
or recycled to replenish the nucleus cccDNA pool. In addition, HBV produces
large quantities of noninfectious subviral particles (SVPs) composed of surface
proteins. Hepatitis B e antigen (HBeAg) is a secretory protein derived from
precore/core protein. HBsAg indicates hepatitis B surface antigen; HBx,
hepatitis B virus X protein; and dslDNA, double-stranded linear DNA.
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Seroconversion from HBeAg to HBe antibody with a decline of
serum HBV DNA to low (usually <2000 IU/mL) or undetectable lev-
els and normalization of ALT levels indicates transition to the third
HBeAg-negative chronic infection or inactive phase. During the
fourth HBeAg-negative chronic hepatitis or immune-active phase,
patients are HBeAg negative with HBV DNA levels typically greater

than 2000 IU/mL (usually 3-5 log10 IU/mL or higher) and elevated
or fluctuating ALT levels.

The fifth phase (resolved or occult HBV infection) occurs after
HBsAg seroclearance, which occurs at a rate of approximately
1% per year, with a higher annual rate of 1.7% after age 50 to 60
years.21

Figure 2. Serological and Virological Markers in Acute and Chronic Hepatitis B Virus (HBV) Infection
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A, Chronic HBV infection is defined by the persistence of hepatitis B surface
antigen (HBsAg) for more than 6 months. IgG antibody to hepatitis B core
antigen (IgG anti-HBc) is also present. Disease evolution for patients with
perinatally acquired HBV infection that progress to chronic infection is
illustrated across 5 clinical phases, each characterized by distinct patterns of
hepatitis B e antigen (HBeAg)/antibody to HBeAg (anti-HBe) status, HBV DNA,
alanine aminotransferase (ALT), and HBsAg levels. Phase 1: HBeAg-positive
chronic infection (immune tolerant)—very high HBV DNA, normal ALT, and high
HBsAg level, minimal hepatic inflammation, and no or minimal fibrosis.
Phase 2: HBeAg-positive chronic hepatitis (immune-active phase)—elevated
or fluctuating ALT, high but declining HBV DNA and HBsAg levels.
Phase 3: HBeAg-negative chronic infection (inactive phase)—low HBV DNA

and HBsAg levels, and normal ALT. Phase 4: HBeAg-negative chronic
hepatitis—intermittent or persistent ALT elevation with variable increases in
HBV DNA, low to moderate HBsAg levels. Phase 5: resolved (occult)
infection—HBsAg negative, antibody to HBsAg (anti-HBs) detected after
varying interval, and HBV DNA usually not detected in serum but persists in the
liver. Dash curves represent episodic fluctuations in HBV DNA and ALT levels
characteristic of immune-active phases. B, In acute HBV infection, HBV DNA,
HBsAg, and HBeAg appear early, often before ALT elevation or symptom onset.
Anti-HBc IgM indicates recent infection and may be the only detectable marker
during the window period after HBsAg seroclearance and before the
appearance of anti-HBs.
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Clinical Presentation
Acute Infection
After exposure to HBV, the mean incubation period is about 90 days,
and 50% to 70% of acute infections are asymptomatic.22 Among
patients who are symptomatic, common symptoms include fa-
tigue, fever, and anorexia. Approximately 95% of immunocompe-
tent adults with acute HBV infection recover spontaneously, but
0.1% to 0.5% develop acute liver failure with encephalopathy,
jaundice, and coagulopathy within days to weeks of initial infection
(Figure 2B).23 Risk factors for acute liver failure include older age,
underlying liver disease, and coinfection with other hepatitis vi-
ruses such as hepatitis D and hepatitis C.

Chronic HBV Infection
Many patients with chronic HBV infection remain asymptomatic
for decades and have normal physical examination findings. Oth-
ers may experience fatigue and right upper-abdominal discomfort
and have physical examination findings of chronic liver disease
(eg, spider angiomata) or signs of portal hypertension (eg, ascites,
splenomegaly). Among patients with chronic HBV infection, the only
biochemical abnormality may be mild to moderately elevated ALT
levels until cirrhosis is advanced, at which point patients may de-
velop impaired hepatic synthetic function (eg, hypoalbuminemia,
hyperbilirubinemia, prolonged prothrombin time).

Exacerbations of HBV Infection
Exacerbations of HBV infection with a sudden increase in HBV DNA
replication may occur spontaneously or be precipitated by immu-
nosuppressive therapy, hepatotoxic drugs, coinfection with other
hepatitis viruses, or discontinuation of antiviral therapy with anti-
HBV activity.24,25 During severe exacerbations, ALT levels can ex-
ceed 1000 U/L and may be misdiagnosed as acute hepatitis.26 Se-
vere acute exacerbations may occur in patients with or without
cirrhosis and can precipitate hepatic decompensation. Liver func-
tion may improve if the HBV exacerbation resolves promptly.27

Extrahepatic Manifestations
Approximately 1% to 3% of patients with chronic HBV infection de-
velop immune complex–mediated extrahepatic manifestations
(eg, membranous glomerulonephritis). These complications may im-
prove after effective antiviral therapy.28

Screening
Early diagnosis of HBV infection is important because most indi-
viduals with chronic HBV infection are asymptomatic until the de-
velopment of advanced liver disease. The CDC recommends uni-
versal screening for HBV infection and immunity with HBsAg,
antibody to HBsAg, and antibody to hepatitis B core antigen (HBcAg)
(total) for all adults 18 years or older at least once in their lifetime
and during each pregnancy and periodic screening of persons with
ongoing risks for exposure (eg, people who inject drugs or have un-
protected sex with multiple partners).22

Diagnosis
Diagnosis of HBV infection depends on serological and virological
markers (Figure 3). HBsAg is the serological hallmark of infection;
persistence of HBsAg for more than 6 months defines chronic in-
fection and HBsAg seroclearance followed by antibody to HBsAg
seroconversion indicates recovery and immunity.

In acute infection, HBV DNA, HBsAg, and HBeAg appear early,
often preceding ALT elevation or symptoms (Figure 2B). IgM anti-
body to HBcAg indicates recent infection and may be the sole marker
during the window period when HBsAg has disappeared but anti-
body to HBsAg is not yet present.29 IgM antibody to HBcAg may oc-
casionally be detected during severe flares of chronic HBV infec-
tion, although typically at lower titers than in acute infection.

In chronic infection, HBsAg persists with IgG antibody to HBcAg
(Figure 2A). HBeAg is present along with high levels of HBV DNA dur-
ing the early phase of chronic infection, which may last from a few
months to several decades. After HBeAg to antibody to HBeAg sero-
conversion, HBV DNA levels decrease but remain detectable.30

Isolated antibody to HBcAg positivity (HBsAg negative, anti-
body to HBsAg negative, antibody to HBcAg positive) may repre-
sent recovery from past infection with waning antibody to HBsAg,
occult HBV infection (past infection with HBsAg seroclearance but
not antibody to HBsAg seroconversion), or a false-positive test result.
Individuals with isolated antibody to HBcAg positivity may require
additional testing, eg, HBV DNA or a trial of HBV vaccination to as-
sess for an immune memory (anamnestic) response.

Management
Patients with chronic HBV infection should be counseled on mea-
sures to prevent transmission and advised to limit or avoid alcohol
consumption, maintain a healthy diet, and exercise regularly. Clini-
cians should recommend HBV vaccination for susceptible house-
hold and sexual contacts.

Initial evaluation of chronic HBV infection should assess HBV rep-
lication (HBV DNA) and activity and stage of liver disease to guide an-
tiviral therapy and determine the need for HCC surveillance (Figure 4).
Patients should be tested for coinfections including HIV and hepati-
tis C virus (HCV) and hepatitis D virus (HDV). Immunity to hepatitis A
virus (HAV) should also be assessed (anti-HAV IgG or total anti-HAV)
and nonimmune individuals should receive hepatitis A vaccination.

All patients with chronic HBV infection should be monitored.
For those not receiving antiviral therapy, ALT and HBV DNA should
be evaluated every 3 to 6 months during the first year and every 6
to 12 months thereafter.

Fibrosis Assessment
All patients with chronic HBV infection should undergo fibrosis assess-
ment during the initial evaluation because fibrosis stage affects treat-
mentdecisionsandHCCriskstratification.Noninvasivebloodtestssuch
as aspartate aminotransferase (AST) to platelet ratio index (APRI) and
Fibrosis-4 index (FIB-4: age, AST, ALT, and platelet count) are com-
monly used for initial assessment of fibrosis risk. Image-based meth-
ods(vibration-controlledtransientelastography,ultrasonographyshear
waveelastography,ormagneticresonanceelastography)providemore
precisefibrosisstaging.31-34 Noninvasivetestsaremorecommonlyused
than liver biopsy and can distinguish minimal from significant fibrosis
or cirrhosis, with reported sensitivity and specificity of approximately
79% and 78%, respectively, for detection of significant fibrosis (�F2;
range, F0 to F4) compared with liver biopsy.35

Surveillance for HCC
Surveillance for HCC with abdominal ultrasonography and alpha-
fetoprotein testing every 6 months is recommended for patients with
HBV infection who are considered at increased risk of developing
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HCC (eg, all patients with cirrhosis and select individuals without cir-
rhosis based on age, geographic origin, family history of HCC, viral
coinfection, and validated risk scores depending on treatment sta-
tus) (Figure 4). Risk prediction models such as the PAGE-B score
(platelet count, age, and sex) can be used to estimate 5-year HCC
risk in patients receiving antiviral therapy.36-39

Treatment
Acute HBV Infection
Because 95% of immunocompetent adults recover spontaneously,40

acute HBV infection is typically managed with supportive care and
counseling to prevent transmission.

Chronic HBV Infection
Goals of antiviral treatment for chronic HBV infection are to pre-
vent cirrhosis, hepatic decompensation, and HCC. Currently ap-
proved therapies include pegylated interferon alfa and nucleos(t)
ide analogues (entecavir, tenofovir disoproxil fumarate, and tenofovir
alafenamide) (Table 1). New treatments aimed at functional cure, de-
fined as undetectable HBsAg and serum HBV DNA at least 24 weeks
after a finite course of treatment, are in clinical trials.46 They in-
clude antivirals targeting different steps in the HBV lifecycle (eg, en-
try inhibitors, capsid assembly modulators, small interfering RNAs
and antisense oligonucleotides) and immunomodulatory thera-
pies (eg, therapeutic vaccines, antibody to HBsAg monoclonal an-

tibodies, immune checkpoint inhibitors, and toll-like receptor ago-
nists). Of these new therapies, only 1, an antisense oligonucleotide,
has a completed phase 3 trial.

Indications
All guidelines recommend that patients (adults and children) with
cirrhosis and detectable HBV DNA should receive antiviral treat-
ment regardless of ALT level or HBV DNA levels.41,42,44,45 For pa-
tients without cirrhosis, guidelines recommend antiviral treatment
for those with elevated levels of HBV DNA and ALT or F2 or higher
fibrosis (Table 1 and Figure 4).

Treatment may be considered for patients in the immune-
tolerant phase (HBeAg-positive with high HBV DNA level but normal
ALT level) who are 40 years or older or who have evidence of signifi-
cant liver inflammation or fibrosis. Other factors that influence treat-
ment decisions include male sex and family history of HCC. Some
guidelines such as WHO and the Chinese Medical Association pro-
pose broader indications for treatment of HBV infection42-45,47 (Table 1
shows a summary of treatment indications).

Nucleos(t)ide Analogues
Nucleos(t)ide analogues inhibit HBV DNA replication and have po-
tent antiviral activity. Currently used nucleos(t)ide analogues—
entecavir, tenofovir disoproxil fumarate (TDF), and tenofovir alafen-
amide (TAF)—are administered orally daily. There has been no

Figure 3. Chronic Hepatitis B Management
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Test for IgM anti-HBc

Positive

Acute HBV
infection

Test for hepatitis B e antigen (HBeAg)

No

Chronic HBV infection

HBsAg positive >6 months

Hepatitis B surface antigen (HBsAg)1 Antibody to hepatitis B surface antigen (anti-HBs)2 Antibody to hepatitis B core antigen (anti-HBc) total 3

Interpretation of hepatitis B virus serological and virological markers. Patients
with elevated liver enzymes and those with symptoms or signs of liver diseases
should be tested for HBV infection. Screening for HBV infection is
recommended for all patients prior to the start of immunosuppressive
therapies. The US Centers for Disease Control and Prevention recommends
screening for HBV for all adults regardless of risk factors. Screening of HBV
infection and immunity involves testing for HBsAg, anti-HBs, and total anti-HBc.
Acute HBV infection is indicated by presence of HBsAg and IgM anti-HBc.
Chronic HBV infection is indicated by presence of HBsAg for more than

6 months and concomitant presence of total anti-HBc. During the early phase
of chronic HBV infection, HBeAg is also present, and HBV DNA level is high.
During the later phase of chronic HBV infection, HBeAg is absent and HBV DNA
level variable (low or moderate). Anti-HBs indicates immunity from past
infection when anti-HBc is also present and from past vaccination when
anti-HBc is absent. Isolated presence of anti-HBc without HBsAg or anti-HBs is
most commonly seen in occult HBV infection. Absence of HBsAg, anti-HBs, and
anti-HBc indicates no prior exposure to HBV and vaccination is recommended.
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confirmed resistance to tenofovir after 10 years of monotherapy.48,49

In patients with HBeAg-positive chronic hepatitis, a 1-year course of
entecavir, TDF, or TAF achieved undetectable HBV DNA in 64% to 76%
of patients, normalization of ALT in 68% to 72%, and histological

Figure 4. Evaluation and Management of Chronic Hepatitis B Infection

Initial evaluation of patients with chronic hepatitis B virus (HBV) infection

Clinical assessment HBV markers Standard laboratory tests Coinfection screening
• Patient history (eg, HBV risk factors, 
alcohol use, comorbidities, family history 
of hepatocellular carcinoma [HCC])

• HBeAg
• Anti-HBe

• HBV DNA quantification
• HBsAg quantification 
(optional)

• ALT
• AST
• Bilirubin

• ALP
• Albumin
• INR

• CBC with 
platelets

• Hepatitis C
• Hepatitis D
• HIV

• Immunity to hepatitis 
A virus (anti-HAV IgG 
or total)

Liver fibrosis assessment

Assess indications for antiviral treatment

No cirrhosis

Noninvasive tests (preferred)
• Aspartate aminotransferase-to-platelet ratio index
• Fibrosis-4 index

Standard indications for treatment

Imaging (preferred)
• Vibration-controlled transient elastography
• Ultrasound shear wave elastography

HBV DNA >20 000 IU/mL
    and
ALT >2 × ULN or 
fibrosis ≥F2 or inflammation 
grade ≥2

HBV DNA >2000 IU/mL 
   and
ALT >2 × ULN or fibrosis 
≥F2 or inflammation 
grade ≥2

• Magnetic resonance 
elastography

Maintenance and surveillance

Liver biopsy
• If noninvasive test 
results are equivocal

Antiviral treatment 

Cirrhosis

HBeAg positive HBeAg negative

HBV DNA >7 log10 IU/mL 
and ALT normal and 
age <40 y

HBV DNA >2000 IU/mL and
ALT <2 × ULN and age ≥40 y or 
platelet count <180 000 or male sex

HBeAg positive HBeAg negative

Indications for shared decision-making about treatment

HBV DNA >7 log10 IU/mL
   and
ALT normal and age ≥40 y or fibrosis ≥F2 or inflammation grade ≥2

HBeAg positive

Indications for considering treatment

• HCV/HDV/HIV coinfection
• Pregnancy with HBV DNA >200 000 IU/mL (MTCT 
prevention)
• Before immunosuppression (HBV reactivation 
prevention is recommended for high-risk patients and 
should be considered for moderate-risk patients)a

Special populations indicated for treatment

No antiviral treatmentAntiviral treatment

• ALT plus HBV DNA every 3-6 mo; every 6 mo after 
suppression
• HBeAg/anti-HBe annually if HBeAg positive
• HBsAg/anti-HBs annually if HBeAg negative and HBV 
DNA is undetectable
• Kidney function testing every 6-12 mo (especially if TDF)
• Fibrosis testing every 1-3 y

Monitoring during treatment

• ALT plus HBV DNA every 3-6 mo for the first year; every 6-12 mo 
subsequently
• HBeAg/anti-HBe annually if HBeAg positive
• HBsAg/anti-HBs annually if HBV DNA is undetectable
• Fibrosis testing every 1-3 y

Long-term monitoring

Prevent HBV transmission

Health maintenance

• Screen household and sexual contacts
• Vaccinate susceptible contacts

• Counsel on transmission 
prevention

Optimize liver health
• Limit alcohol consumption
• Healthy diet and exercise

• Avoid hepatotoxins

Prevent other viral hepatitis
• HAV vaccination if nonimmune
• Risk reduction counseling for HCV/HDV

Alpha-fetoprotein plus ultrasonography every 6 mo

HCC surveillance

 • Including patients 
after HBsAg loss

• Age at HBsAg loss: ≥40 y (males); ≥50 y (females)
• First-degree family member with HCC

• First-degree family member with HCC
• Age ≥40 y (males); ≥50 y (females) in endemic areas

• Resident of sub-Saharan Africa
• PAGE-B score ≥10

• HDV coinfection
• HIV coinfection

Experts agree treatment should be initiated, but robust 
evidence is lacking

Experts disagree on whether treatment provides benefit, 
and robust evidence is lacking

Patients with cirrhosis High-risk patients without cirrhosis (HBsAg positive) After HBsAg loss (without cirrhosis):

Any ALT level and any HBV DNA level

Clinical decision algorithm for the evaluation and management of chronic
hepatitis B virus (HBV) infection, including initial evaluation, fibrosis
assessment, treatment indications, long-term monitoring, hepatocellular
carcinoma surveillance, and health maintenance. ALP indicates alkaline
phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase;
CBC, complete blood cell count; HAV, hepatitis A virus; HBeAg, hepatitis B e

antigen; HBsAg, hepatitis B surface antigen; HCV, hepatitis C virus; HDV,
hepatitis D virus; INR, international normalized ratio; MTCT, mother-to-child
transmission; TDF, tenofovir disoproxil fumarate; ULN, upper limit of normal.
aRefer to eTable 1 in Supplement 1 for immunosuppressive therapies associated
with high, moderate, or low risk of HBV reactivation.
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improvement in 49% to 74%, but HBeAg seroconversion in only 10%
to 21% and HBsAg seroclearance in 1% to 3% (Table 2).50-52 After 7
to 10 years of treatment with nucleos(t)ide analogues, cumulative
HBeAg seroconversion increased to 27% to 38%, whereas HBsAg loss
remained at 3% to 5%.8,49,53,54 For patients with HBeAg-negative
chronic hepatitis, 1 year of entecavir, TDF, or TAF yielded undetect-
able HBV DNA in 90% to 94% of patients, normalization of ALT in 76%
to 83%, and histological improvement in 60% to 72%, but HBsAg se-
roclearance in less than 1%.51,55,56 Extending treatment to 7 to 10 years
maintained HBV DNA suppression in 80% to 100%, yet cumulative
HBsAg seroclearance remained 1% to 4%.49,53,54

Discontinuation of Nucleos(t)ide Analogue Treatment
If nucleos(t)ide analogues are stopped prior to HBsAg seroclearance,
viral relapses are universal. In some patients, HBV DNA levels increase
rapidly,accompaniedbyelevatedALTandhepaticdecompensation.57,58

Society guidelines recommend lifelong antiviral therapy for patients
with cirrhosis to avoid the risk of hepatitis flares.41,42,44

For HBeAg-positive patients without cirrhosis, nucleos(t)ide ana-
logue treatment may be discontinued in those who have HBeAg sero-
conversion and have completed consolidation therapy (continua-
tion of nucleos[t]ide analogue for �12 months after HBeAg
seroconversion to antibody to HBeAg).41,42,44 After stopping therapy,
close monitoring is required, especially during the first year. Repeat
treatment should be considered in patients with virologic relapse
or HBeAg reappearance, especially when accompanied by ALT

elevation, and should be initiated promptly in those with severe flares
or hepatic decompensation during monitoring.

For HBeAg-negative patients without cirrhosis, the Asian Pacific
Association for the Study of the Liver and European Association for
the Study of the Liver guidelines suggest nucleos(t)ide analogue
may be discontinued after at least 2 to 3 years of undetectable se-
rum HBV DNA in patients who agree to close monitoring after stop-
ping therapy.41,44 Stopping nucleos(t)ide analogue prior to HBsAg
loss is associated with virological relapse (HBV DNA >2000 IU/mL)
in 65% to 80% of patients, hepatitis flares in 15% to 30%, and he-
patic decompensation in less than 1% to 1.8% (predominantly in pa-
tients with cirrhosis). HBsAg seroclearance rate has been reported
in 4% to 39% of patients at 4 to 5 years after nucleos(t)ide ana-
logue withdrawal, which is substantially higher compared with con-
tinued nucleos(t)ide analogue therapy (<1% per year).59-62 Low
HBsAg level (<100 IU/mL) at the time of nucleos(t)ide analogue dis-
continuation is the strongest predictor of HBsAg seroclearance post–
nucleos(t)ide analogue withdrawal.63 White patients have 8.3-fold
higher odds of HBsAg seroclearance than Asian patients, even af-
ter stratifying for HBsAg level at the time of nucleos(t)ide analogue
discontinuation, likely reflecting differences in age at infection and
immune restoration.63,64

The 2025 American Association for the Study of Liver Diseases
guidelines recommend not stopping treatment prior to HBsAg se-
roclearance and shared decision-making for patients who contem-
plate doing so.43

Table 1. Treatment Indications for Chronic Hepatitis B Based on International Guidelinesa

APASL 201641 AASLD 201842 AASLD 202543,b EASL 202544 WHO 202445

Cirrhosis Recommend
treatment of patients
with cirrhosis and
detectable HBV DNA
regardless of ALT level

Recommend
treatment of patients
with cirrhosis and
detectable HBV DNA
regardless of ALT level

Recommend treatment of
patients with cirrhosis and
detectable HBV DNA regardless
of ALT level

Recommend treatment
of patients with
cirrhosis and detectable
HBV DNA regardless of
ALT level

Recommend treatment of patients
with cirrhosis and detectable HBV
DNA regardless of ALT level

No cirrhosis and
HBeAg-positive

HBV DNA >20 000
IU/mL and ALT
>2 × ULN
or fibrosis ≥F2 or
inflammation ≥A2
regardless of ALT;
ULN: 40 U/L
(sex-neutral)

HBV DNA >20 000
IU/mL and ALT
>2 × ULN or
significant fibrosis
(≥F2) or inflammation
(≥A2) regardless of
ALT
ULN: male, 35 U/L;
female, 25 U/L

Conditional recommendations
for select scenarios: do not
replace 2018 core criteria;
immune-tolerant phase
(HBeAg-positive, HBV DNA >7
log10 IU/mL, and normal ALT):
consider treatment if age
≥40 y, fibrosis ≥F2, or
inflammation ≥ grade 2

HBV DNA >2000 IU/mL
(regardless of HBeAg
status) and ALT >ULN
or fibrosis ≥F2
regardless of ALT; ULN:
40 U/L (sex-neutral)

Significant fibrosis (≥F2: APRI
>0.5 or TE >7 kPa), regardless of
ALT or HBV DNA or
HBV DNA ≥2000 IU/mL and ALT
>ULN on ≥2 occasions within 6-12
mo or HBV DNA unavailable and
ALT persistently >ULN or fibrosis
≥F2; ULN: male, 30 U/L; female,
19 U/L

No cirrhosis and
HBeAg-negative

HBV DNA >2000
IU/mL and ALT
>2 × ULN
or fibrosis ≥F2 or
inflammation ≥A2
regardless of ALT;
ULN: 40 U/L
(sex-neutral)

HBV DNA >2000
IU/mL and ALT
>2 × ULN or
significant fibrosis
(≥F2) or inflammation
(≥A2) regardless of
ALT; ULN: male, 35
U/L; female, 25 U/L

Conditional recommendations
for select scenarios: do not
replace 2018 core criteria
HBeAg-negative indeterminate
phase (HBeAg-negative, HBV
DNA >2000 IU/mL, and ALT
1-2 × ULN); consider
treatment if age >40 y, male
sex, low platelets
(<180 × 103/μL), or fibrosis
≥F3

HBV DNA >2000 IU/mL
(regardless of HBeAg
status) and ALT >ULN
or fibrosis ≥F2
regardless of ALT; ULN:
40 U/L (sex-neutral)

Significant fibrosis (≥F2: APRI
>0.5, or TE >7 kPa), regardless of
ALT or HBV DNA or HBV DNA
≥2000 IU/mL and ALT >ULN on ≥2
occasions within 6-12 mo or HBV
DNA unavailable and ALT
persistently >ULN or fibrosis ≥F2;
ULN: male, 30 U/L; female, 19 U/L

Comments Similar to AASLD
2018

Standard guideline,
based on strong
evidence

Based on very low-certainty
evidence; shared
decision-making
recommended

Single HBV DNA
threshold regardless of
HBeAg status simplifies
criteria; lower ALT
threshold

Designed for resource-limited
settings where HBV DNA testing
may not be routinely available;
more liberal criteria, regardless of
HBeAg status, permit treatment
initiation when HBV DNA testing is
unavailable

Abbreviations: AASLD, American Association for the Study of Liver Diseases;
ALT, alanine aminotransferase; APASL, Asian Pacific Association for the Study of
the Liver; APRI, aspartate aminotransferase-to-platelet ratio index; EASL,
European Association for the Study of the Liver; F, METAVIR fibrosis stage
(0-4); HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; TE, transient
elastography; ULN, upper limit of normal; WHO, World Health Organization.
a Guidelines are listed in order from most restrictive to broadest treatment

indications, reflecting the spectrum from traditional evidence-based criteria
(APASL, AASLD) to simplified or expanded approaches designed for broader
implementation (EASL, WHO).

b AASLD 2025 includes conditional recommendations for selected clinical
scenarios and does not replace the core 2018 treatment-initiation criteria.
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Pegylated Interferon Alfa
Pegylated interferon alfa is administered as a weekly subcutaneous
injection for 48 weeks. It has antiviral and immunomodulatory ef-
fects. A 48-week course of pegylated interferon alfa achieved HBeAg
seroconversion in approximately 30% of patients with HBeAg-
positive chronic hepatitis, HBsAg seroclearance in 8% to 14%,65,66 and
HBV DNA suppression (to <2000 IU/mL) in 20% to 25% of patients
with HBeAg-negative chronic hepatitis at 3 years after completion of
treatment (Table 2).67,68 Predictors of response in HBeAg-positive pa-
tients include high ALT, low HBV DNA, and HBV genotype A or B; lack
of HBsAg decline by week 12 of treatment predicts nonresponse in
patients who are HBeAg positive and HBeAg negative.69,70 Pegylated

interferon alfa is associated with many adverse effects including fa-
tigue, headache, myelosuppression, thyroid dysfunction, and
depression, and is contraindicated in patients with decompensated
cirrhosis, pregnancy, or autoimmune diseases.71

Long-Term Benefits
Both pegylated interferon alfa and nucleos(t)ide analogue therapy
reduce cirrhosis progression, decompensation, HCC, and
mortality.72,73 Maintained HBV DNA suppression during long-term
nucleos(t)ide analogue therapy has been shown to decrease fibro-
sis and to reverse cirrhosis.74,75 In a systematic review and meta-
analysis including 59 studies (15 randomized clinical trials and 44

Table 2. Dosing, Key Efficacy Outcomes, and Adverse Effects of Approved Antiviral Therapies
for Chronic Hepatitis B

Drug information Entecavir
Tenofovir disoproxil
fumarate Tenofovir alafenamide Peginterferon alfa-2a

First-line therapy Yes Yes Yes Select patients onlya

Key considerations Preferred when cost is
a barrier; caution in
patients with prior
lamivudine treatment
or inadequately treated
HIV coinfection (risk of
resistance) and in
pregnancy

Preferred with
pregnancy, HIV
coinfection, but cost is
a barrier; caution in
patients with or at risk
of impaired kidney
function, reduced bone
mineral density, or
high fracture risk

Preferred with
pregnancy, HIV
coinfection, tenofovir
needed in patients with
or at risk of impaired
kidney function,
reduced bone mineral
density or high fracture
risk; caution: limited
data in decompensated
cirrhosis and higher
cost

Preferred when age
<40 y, high ALT, low
HBV DNA, genotype A
or B, and preference for
finite therapy; avoid if
patient has
decompensated
cirrhosis, pregnancy,
autoimmune disease, or
significant psychiatric
illness

Dose and treatment duration

Standard dose 0.5 mg Orally dailyb 300 mg Orally daily 25 mg Orally daily 180 μg Subcutaneously
weekly

Treatment duration Long-term in most
patients; finite therapy
possible in select
patients with no
cirrhosis under close
monitoringc

Long-term in most
patients; finite therapy
possible in select
patients with no
cirrhosis under close
monitoringc

Long-term in most
patients; finite therapy
possible in select
patients with no
cirrhosis under close
monitoringc

48 Weeks (finite)

Dose adjustment
for kidney
impairment

Required if CrCl
<50 mL/mind

Required if CrCl
<50 mL/mine

No adjustment needed
if CrCl >15 mL/mine

135 μg Subcutaneously
weekly if receiving
hemodialysis

Efficacy at week 48, %f

HBeAg-positive
patients

HBV DNA
suppressiong

67 76 64 25

HBeAg
seroconversion

21 21 10 27

HBsAg
seroclearance

2 3 1 3

HBeAg-negative
patients

HBV DNA
suppressiong

90 93 94 63

HBsAg
seroclearance

<1 0 0 4

Long-term outcomes

HBsAg loss, % 4-5 (10 y Receiving
treatment)

3-5 (10 y Receiving
treatment)

3% (8 y Receiving
treatment)

8%-11% (3 y Not
receiving treatment)

HBV DNA
suppression, %g

97 (10 y Receiving
treatment)

98 (10 y Receiving
treatment)

95 (8 y Receiving
treatment)

25% (3 y Not receiving
treatment)h

Adverse effects Rare lactic acidosis
(primarily in
decompensated
cirrhosis)

Kidney impairment and
tubular dysfunction,
reduced bone mineral
density; monitor serum
creatinine, phosphate,
and bone density in
at-risk patients

Significantly less
kidney and bone
toxicity than TDF

Common: flu-like
symptoms, fatigue,
injection-site reactions;
notable: cytopenia
(thrombocytopenia,
neutropenia),
depression, thyroid
dysfunction (hyper-
and hypothyroidism)

Abbreviations: ALT, alanine
aminotransferase; CrCl, creatinine
clearance; HBeAg, hepatitis B e
antigen; HBsAg, hepatitis B surface
antigen; HBV, hepatitis B virus;
TAF, tenofovir alafenamide;
TDF, tenofovir disoproxil fumarate.
a Consider peginterferon only in

motivated patients without
contraindications who prefer finite
therapy.

b Use 1.0 mg daily for
lamivudine-resistant HBV; TDF or
TAF preferred.

c Stopping rules apply to select
patients with no cirrhosis.
HBeAg-positive patients: after
HBeAg to antibody to HBeAg
seroconversion plus �1 year of
undetectable HBV DNA and HBeAg.
HBeAg-negative patients: after �3
years of undetectable HBV DNA
(per some guidelines). Patients with
cirrhosis: indefinite therapy unless
HBsAg seroclearance.

d Dose adjustment required; consult
prescribing information.

e TAF does not require dose
adjustment if CrCl >15 mL/min;
consult prescribing information.

f Week-48 efficacy data reflect
registration phase 3 trial end points.
For peginterferon, efficacy is
assessed at the end of a finite
48-week course; for nucleos(t)ide
analogues, week-48 data represent
efficacy while receiving treatment,
and therapy is typically continued
long term or indefinitely.

g Defined as HBV DNA less than 20 to
60 IU/mL, depending on assay.

h Percentage maintaining viral
suppression: not receiving
peginterferon and receiving
continuous therapy for entecavir,
TDF, and TAF.
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observational studies) that included clinical outcomes, long-term
nucleos(t)ide analogue therapy was associated with a significantly
lower incidence of HCC compared with untreated individuals, with
pooled relative risks of 0.57 in patients with cirrhosis and 0.50 in
those without cirrhosis.73 However, HCC risk persists, so HCC sur-
veillance should continue in patients receiving nucleos(t)ide ana-
logue therapy, particularly those with cirrhosis.72,76 HCC surveil-
lance should also be continued after HBsAg seroclearance unless it
occurred at a young age (�40 years for males and �50 years for
females) and in the absence of cirrhosis or family history of HCC.42

Selection of Antiviral Therapy
Pegylated interferon alfa may be considered for patients seeking
a finite course of treatment. Entecavir should be avoided in
patients with prior exposure to lamivudine, with HIV coinfection
(unless the HIV infection is adequately controlled with antiretrovi-
ral therapy), or who are pregnant.77,78 Entecavir and tenofovir have
few adverse effects and can be used by patients with decompen-
sated cirrhosis.79-81 TDF is associated with a small risk of kidney
impairment and decrease in bone mineral density82 and should
be avoided in patients with or at risk of kidney impairment or bone
fractures. TAF has similar antiviral activity to TDF but fewer adverse
effects on the kidneys and bones.82 Both TDF and TAF are safe
in pregnancy (see Table 2 for a comparison of efficacy and
contraindications).83

Treatment Response and Monitoring During Therapy
Treatment response is assessed based on suppression of serum
HBV DNA to undetectable levels, HBeAg seroconversion (loss of
HBeAg with development of antibody to HBeAg), HBsAg seroclear-
ance, normalization of ALT, and decreased hepatic inflammation
and fibrosis.8 Treatment monitoring varies by agent. For pegylated
interferon alfa therapy, complete blood count and ALT should be
monitored monthly, thyroid function quarterly, and HBV DNA
every 3 months. For nucleos(t)ide analogue therapy, HBV DNA and
ALT should be monitored every 3 to 6 months initially and every 6
months after HBV DNA suppression (undetectable HBV DNA) is
achieved. In HBeAg-positive patients, HBeAg and antibody to
HBeAg should be tested annually. In patients who become HBeAg-
negative or were HBeAg-negative before treatment and in whom
HBV DNA has become undetectable, HBsAg should be monitored
annually. Kidney function should be assessed every 6 to 12 months
in patients receiving nucleos(t)ide analogues, especially those
receiving TDF.41,42,44

Special Populations
Patients With HIV Coinfection
HIV/HBV coinfection accelerates progression to cirrhosis, hepatic de-
compensation, and HCC compared with HBV monoinfection.45,84,85

All patients with HIV/HBV coinfection should receive antiretroviral
therapy directed at both viruses.

Patients Receiving Immunosuppressive Therapy
HBV reactivation can occur in patients receiving immunosuppres-
sive therapy (eg, corticosteroids, rituximab, cancer therapies,
immune-modulating biologics, or calcineurin inhibitors) (see
eTable 1 in the Supplement for a detailed list).86 HBV reactivation is
defined as a substantial increase in HBV DNA levels (typically �1-2

log10 IU/mL) or HBeAg seroreversion in HBsAg-positive patients
and as reappearance of HBsAg or detectable HBV DNA in HBsAg-
negative, anti–HBc-positive patients.86,87

All patients initiating immunosuppressive therapy should be
tested for HBsAg, antibody to HBsAg, and antibody to HBcAg. HBV
DNA should be measured in HBsAg-positive patients and in those
with isolated antibody to HBcAg positivity. Prophylactic antiviral
therapy (entecavir, TDF, or TAF) is recommended for patients re-
ceiving treatment at high risk of HBV reactivation and suggested for
those receiving treatment at moderate risk of HBV reactivation. Pa-
tients receiving immunosuppressive therapies at low risk of HBV re-
activation can be monitored with ALT or HBV DNA testing, with ini-
tiation of antiviral therapy at the first sign of HBV reactivation.

Prognosis
Liver-Related Outcomes
Progression from chronic HBV infection to cirrhosis, hepatic
decompensation, and HCC depends on host factors (male sex,
age >40 years, family history of HCC), viral factors (HBV DNA
level, HBV genotypes, and coinfection with HIV, HCV, or HDV),
environmental exposures (cigarette smoking and alcohol use),
and comorbid conditions (diabetes and metabolic dysfunction–
associated steatotic liver disease) associated with higher HCC
risk.38,88 Persistently elevated serum HBV DNA levels are a major
risk factor for cirrhosis and HCC, but the association is not strictly
linear.89,90

Among adults with untreated chronic hepatitis B, the 5-year cu-
mulative risk of cirrhosis is 8% to 15%.91 For patients with compen-
sated cirrhosis, the 5-year cumulative risk of hepatic decompensa-
tion is 20%.92 The annual HCC incidence rate, defined as the number
of new HCC cases per 100 person-years of follow-up, is 0.05% for
patients in the HBeAg-negative inactive phase, 0.42% for patients
in the immune-active phase,93 3% for those with compensated
cirrhosis,93 and 4% to 5% for those with decompensated cirrhosis.94

HCC risk is reduced by approximately 70% following HBsAg
seroclearance,95 particularly when HBsAg seroclearance occurs be-
fore age 50 years and prior to development of cirrhosis.96 Survival
after HCC diagnosis depends primarily on tumor stage and the fea-
sibility of curative therapies.37,97,98

Prevention
Vaccination
HBV vaccination is the most effective method for preventing HBV
infection. Current alum-adjuvanted HBV vaccines have an excel-
lent safety profile, with more than 1 billion doses administered world-
wide, and are approved for use in pregnant women and newborns.99

HBV vaccines are typically administered in 3 doses at months 0, 1,
and 6 and are recommended for all newborns, children, adoles-
cents, and adults without evidence of infection or immunity or who
are at high risk of infection.45,100 In 2022, the CDC expanded HBV
vaccine recommendations to all adults aged 19 to 59 years and to
adults 60 years or older with risk factors or who desire protection99

(Table 3; eTable 2 in the Supplement).
In 2024, WHO reported global coverage of the 3-dose infant HBV

vaccine series of 84% and birth-dose coverage of 45%; in the Afri-
can region, coverage was 76% and 17%, respectively.101 Barriers to
timely birth-dose vaccination include home deliveries, limited ac-
cess to skilled birth attendants, and gaps in antenatal screening in
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resource-limited settings.102,103 In the US, missed opportunities for
birth-dose vaccination have been attributed to incomplete prena-
tal screening and system-level barriers in hospital practices.104

Combination vaccines that include HBV, diphtheria, tetanus, and
pertussis, with or without Haemophilus influenzae type b vaccines
are available for use in children and a combination of HBV and HAV
vaccines for both children and adults.

Hepatitis B vaccine adjuvanted with cytosine phosphoguano-
sine oligodeoxynucleotide (HepB-CpG), a 2-dose hepatitis B vac-
cine administered at months 0 and 1, contains a TLR9 agonist adju-
vant, is more immunogenic than alum-adjuvanted HBV vaccines, and
was approved by the US Food and Drug Administration in 2017.105-107

HepB-CpG is approved for adults 18 years and older and may be par-
ticularly useful for individuals predicted to have poorer response,
those requiring rapid protection, or prior nonresponders.

Postvaccination antibody to HBsAg testing is not recom-
mended for the general population, but is indicated for health care
workers, patients receiving hemodialysis, people with HIV infec-
tion or other immunocompromising conditions, sexual partners of
HBsAg-positive persons, and infants born to HBsAg-positive indi-
viduals. Seroprotection is defined as an antibody to HBsAg level
greater than or equal to 10 mIU/mL measured 1 to 2 months after
completion of the vaccine series and is achieved in 95% of immu-
nocompetent vaccinated individuals108; protection can persist for
35 years or more.109 Factors associated with nonresponse include
older age (>40 years), obesity, smoking, diabetes, cirrhosis, chronic
kidney disease, HIV infection, and immunosuppression.110 Revac-
cination or booster dose is not routinely recommended for immu-
nocompetent responders. For nonresponders, a second vaccine se-
ries with the alum-adjuvanted vaccine or the more immunogenic
HepB-CpG vaccine can be considered.

Postexposure Prophylaxis
Postexposure prophylaxis is indicated after recent high-risk expo-
sure (eg, needlestick injury from an HBsAg-positive source, unpro-
tected sexual contact with an HBsAg-positive individual, perinatal
exposure). Postexposure prophylaxis consists of hepatitis B im-
mune globulin preferably administered within 24 hours along with
initiation of the HBV vaccine series if the exposed person was not
previously vaccinated. For known vaccine nonresponders, hepati-
tis B immune globulin alone (with repeat dosing at 1 month) is
recommended.

Mother-to-Child Transmission
Mother-to-child transmission, which is the principal cause of chronic
HBV infection globally, occurs in 70% to 90% of infants born to
mothers who are HBsAg and HBeAg positive and in 5% to 20% of
those born to HBsAg-positive/HBeAg-negative mothers. Preven-
tion of mother-to-child transmission, which is critical for global
elimination of HBV infection, includes universal screening of preg-
nant women for HBsAg, measurement of maternal HBV DNA level
if HBsAg is positive, and passive-active immunization. Administer-
ing antiviral therapy to pregnant women with a high HBV DNA
(>200 000 IU/mL) level in the second or early third trimester can
further reduce perinatal transmission.43,83,111 When maternal anti-
viral therapy is combined with passive-active immunoprophylaxis
(birth-dose vaccination and hepatitis B immune globulin), pooled
analyses of randomized clinical trials suggest that the risk of mother-

to-child transmission may be reduced from 85% (without interven-
tion) to less than 1%.83,112 Both TDF and TAF are safe when used in
pregnancy.83

Limitations
This review has several limitations. First, this was not a systematic
review, and the quality of the selected articles was not formally as-
sessed. Second, only articles published in the English language were
included. Third, some relevant articles may have been missed.
Fourth, detailed discussion of certain topics (pediatric HBV man-
agement, decompensated cirrhosis, liver transplant, and coinfec-
tion with HIV, HCV, and HDV) was beyond the scope of this article.

Conclusions
HBV infection causes approximately 1.1 million deaths annually
worldwide. Universal HBV vaccination, particularly timely birth-
dose administration, is the most effective strategy to prevent
infection. Among patients with HBV infection, antiviral therapy
decreases progression to cirrhosis and liver failure and reduces
the risk of HCC.

Table 3. Hepatitis B Vaccination Recommendationsa

Population Indication

All newborns Administer birth-dose HBV vaccine within
24 h of birth (preferably within 12 h)

Children and adolescents Vaccinate all not previously vaccinated,
through age 18 y

Adults 19-59 y Universal vaccination recommended

Adults ≥60 y Shared decision-making (vaccinate if risk
factors present or if vaccination is desired)

Pregnant persons Vaccinate if indicated; all approved HBV
vaccines may be used during pregnancy

High risk of HBV infection

• Health care workers with potential blood or body fluid exposure
• Men who have sex with men; persons with multiple sexual partners
• Persons who inject drugs
• Sexual partners, household contacts, and needle-sharing contacts

of persons with HBV infection
• Persons with HIV infection or history of HCV infection
• Persons receiving hemodialysis
• Persons born in countries with HBV prevalence ≥2%
• US-born persons not vaccinated as infants whose parents were born

in regions with HBV prevalence ≥8%
• Incarcerated or formerly incarcerated persons; institutionalized persons
• Public safety workers; persons with diabetes; persons who received tattoos

or body piercings with nonsterile equipment
High risk of severe liver-related outcomesb

• Persons with chronic liver disease (any etiology)
• Persons with unexplained elevated alanine aminotransferase or aspartate

aminotransferase levels
Recommended vaccine dose regimen

Alum-adjuvanted HBV vaccines
(Engerix-B, Recombivax HB)

3-Dose series at months 0, 1, and 6
(standard for all ages)

HepB-CpG vaccine (Heplisav-B) 2-Dose series at months 0 and 1; approved
for adults aged ≥18 y

Patients receiving hemodialysis Higher dose or modified schedules required

Abbreviations: CDC, Centers for Disease Control and Prevention; HBV, hepatitis B
virus; HCV, hepatitis C virus; HepB-CpG, hepatitis B vaccine adjuvanted with
cytosine phosphoguanosine oligodeoxynucleotide.
a 2022 CDC recommendations.99

b See eTable 2 in the Supplement for details of vaccine dose regimens.
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