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Abstract: The primary care clinician can play a
substantial role in the management and preven-
tion of viral hepatitis infections, which cause a sub-
stantial burden of hepatocellular carcinoma and
cirrhosis worldwide and in the US. One-time hepa-
titis B and C virus testing is now recommended as
part of universal adult screening measures, and
more frequently based on risk factors. Inmunization
strategies for hepatitis A and B have also been up-
dated, with a new adjuvanted, conjugated hepati-
tis Bvaccine (HepB-CpG) that provides greater
efficacy than older vaccines. Management of hepa-
titis B and C has been streamlined based on current
tolerable, effective oral regimens that can reduce
the individual’s risks of liver fibrosis and cancer
and interrupt the cycles of community transmis-
sion. The epidemiology and natural history of these
viral infections are summarized and concise up-
dates of screening, diagnosis, treatment, and pre-
vention strategies are provided.
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Introduction

Hepatotropic viral infections are a substantial source of
preventable mortality and morbidity globally. Risk fac-
tors vary by the specific form of hepatitis but include
many related to social determinants of health, includ-
ing access to clean water; presence of stable housing;
and the ability to avoid exploitation, commercial sex
work, and injection drug use (IDU). Vulnerable, at-risk
populations are also at a higher risk of other comor-
bidities such as HIV, coinfection with numerous forms
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of viral hepatitis, and alcohol and other substance use
disorders, all of which can increase the risk of acceler-
ated liver fibrosis and hepatocellular carcinoma (HCC).
Many of these infections remain underdiagnosed, and
treatment has historically been deferred to specialists,
reducing the number of people who successfully ac-
cessed lifesaving medication.

Although hepatitis A, B, and C testing has long been
recommended for people with HIV (PWH), recent guide-
line updates from the US Centers for Disease Control
and Prevention (CDC) recommend hepatitis B and C
screening for all adults regardless of risk factors. At
the same time, treatment of hepatitis B and C evolved
from toxic, marginally effective injected medications
to well-tolerated, highly effective oral regimens. These
improvements have streamlined the care of patients
with chronic viral hepatitis such that many can now be
treated by informed primary care clinicians, improving
access to care that may not otherwise be afforded to
many individuals at risk.

Prevention should not be overlooked as another key
component of reducing the burden of viral hepatitis.
Health care practitioners must recognize the risk fac-
tors driving transmission and create systems that will
test, vaccinate, and treat at-risk populations to inter-
rupt these cycles. Each of the 5 known types of viral
hepatitis infections is reviewed, specifically emphasiz-
ing how primary care clinicians can be a crucial part
of managing and preventing these highly impactful
viral infections.

Hepatitis A

Epidemiology

Hepatitis A virus (HAV) is an RNA virus and is the leading
cause of acute infectious hepatitis worldwide, with about
100 million infections estimated per year,! predomi-
nantly but not exclusively in lower- to middle-income
countries with poorer public sanitation. The virus
is transmitted fecal-orally and is most commonly
spread via direct contact with an infected individual or
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Figure 1. Risk factors for hepatitis A. Adapted from Migueres et al}

ingestion of contaminated food or water. In the US, hep-
atitis A outbreaks have also been seen in nursing and
group homes. Other risk factors for hepatitis A include
homelessness, IDU, sexual contact between men who
have sex with men (MSM), specifically through digital-
or oral-anal intercourse, international travel without
documented immunity, and occupation-related risks
(Figure 1).

In the US, there has been an overall increase in cases
of acute hepatitis A. In 2016, numerous hepatitis A
outbreaks occurred in groups of people experiencing
homelessness and persons who inject drugs (PWID)
due to a lack of hygienic conditions. In 2021, there were
an estimated 11,500 cases of hepatitis A and 5728 new
cases, representing a 4-fold increase from case num-
bers in 20152

Natural History/Clinical Manifestations

Although hepatitis A is often asymptomatic in younger
children, approximately 70% of adults will experience
acute illness. After approximately 4 weeks of incu-
bation, patients may experience nonspecific flu-like
symptoms, followed by an icteric phase, which con-
sists of elevated serum aminotransferase levels and
jaundice. Although hepatitis A typically fully resolves
within 4 to 7 weeks and does not lead to chronic ac-
tive hepatitis, relapsing infection occurs in 3% to 20%
of patients, more commonly with immunosuppression
or advanced age. Serologically, anti-HAV immuno-
globulin M (IgM) antibodies are detectable from 5 to
10 days before symptom onset up to 6 months after
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and jaundice, particularly in an at-
risk unvaccinated individual, should
include ananti-HAV IgM level. An anti-HAV IgG level is
more useful for assessing immunity through past expo-
sure or vaccination. Some laboratories do not offer an
HAV IgG test by itself, instead offering only total and

In patients without current or
recent clinical symptoms of acute
hepatitis A, a positive total HAV
antibody result can be assumed
to be due to the presence of HAV
IgG and thus immunity against
infection

IgM HAV antibody tests. In patients without current
or recent clinical symptoms of acute hepatitis A, a
positive total HAV antibody result can be assumed to
be due to the presence of HAV IgG and thus immunity
against infection.

Given that there is no available antiviral drug
for hepatitis A, supportive care is the cornerstone
of treatment, and prevention of infection through
proper sanitation practices and vaccination is key. The
CDC Advisory Committee on Immunization Practices
(ACIP) recommends that children between 12 and 23
months (or, if previously unvaccinated, between 2 and
18 years) should be vaccinated.* Additionally, unvac-
cinated adults at high risk of acquiring hepatitis A,
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Abbreviation: HAV, hepatitis A virus.

or who would be at risk of severe infection, should
be vaccinated. High-risk groups include interna-
tional travelers headed to endemic countries; MSM;
PWID; persons experiencing homelessness; persons
with occupational exposure; persons with cirrhosis;
persons with HIV, hepatitis B virus (HBV), or hepati-
tis C virus (HCV) infection; pregnant persons at risk
for hepatitis A; persons living in congregate settings;
and those with recent (<2 weeks) HAV exposure who
are unvaccinated.

Three hepatitis A vaccine options are approved in the
US: Havrix (GlaxoSmithKline Biologicals), Vaqta (Merck
Sharp & Dohme LLC), and Twinrix (GlaxoSmithKline
Biologicals) (the latter is a combination hepatitis A/hep-
atitis B vaccine). Havrix and Vaqta are given as 2 doses
6 months apart, whereas Twinrix is given at time O, at 1
month, and at 6 months. All are aluminum-adjuvanted
inactivated vaccines.*

PWH with low CD4+ counts (<200 cells/uL) may not
achieve a proper immunogenic response to HAV vacci-
nation, especially if they are not receiving antiretroviral
therapy (ART)S It may be reasonable to defer HAV vac-
cination until immune reconstitution is achieved,
although this decision should be weighed carefully
against a person’s degree of imminent risk (Figure 2).
If immediate vaccination is performed, repeating vacci-
nation following immune reconstitution is reasonable
if the HAV IgG test is negative 1 to 2 months after com-
pleting the first vaccine series.
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Viral Hepatitis

Epidemiology

Hepatitis B causes tremendous suffering and death de-
spite being entirely preventable and treatable. It is the
leading cause of chronic liver disease and HCC around
the world, with the World Health Organization (WHO)
estimating that in 2022, there were 254 million people
with chronic hepatitis B, led by China, India, Indonesia,
Nigeria, and Ethiopia.? Among 1.3 million deaths at-
tributed to viral hepatitis worldwide in 2022, a total of
1.1 million were caused by hepatitis B2 That same year
saw an estimated 1.2 million new diagnoses, a decrease
from 1.5 million in 2020; however, the global mortality
rate attributed to hepatitis B increased from 820,000
(10/100,000) to 1.1 million (14/100,000) deaths.? This
may be related to disruptions in accessing care related
to the COVID-19 pandemic, as well as the effect of aging
in a population with chronic hepatitis B.

In the US in 2022, a total of 13,800 cases of acute and
16,729 cases of chronic hepatitis B were diagnosed.?
New cases of chronic hepatitis B were most common
among Asians and Pacific Islanders (20.1%), and acute in-
fection rates were highest in persons between 40 and
49 years of age (52%). Total hepatitis B prevalence in the
US has been difficult to quantify, with estimates ranging
from 850,000 to more than 2 million. It is important to
understand the effects of global migration, as 70% of
diagnoses of chronic hepatitis B in the US occur in im-
migrants from endemic regions such as East Asia, the
Caribbean, and sub-Saharan Africal® Although there is
a comparatively greater burden of hepatitis B globally
than in the US, it remains paramount for US clinicians to
understand the natural history, screening recommen-
dations, and treatment principles for hepatitis B, which,
if diagnosed late or not addressed, can cause otherwise
preventable liver inflammation, cirrhosis, and death.

Unlike the global trend, mortality attributed to hepa-
titis B in the US has not markedly changed between
the mid-2010s and 2022, with 1797 deaths reported in
20222 However, data from the Chronic HBV Cohort
Study indicate that these deaths may be underesti-
mated; of participants in this study who died with liver
disease, hepatitis B was listed on only 40% of death cer-
tificates.™ A goal identified in the CDC 2024 national
progress report on HBV is to reduce hepatitis B-related
mortality by at least 20% by 20251

Unfortunately, despite this compelling burden of
disease and suffering, hepatitis B remains substan-
tially undertaught in undergraduate and graduate
medical education. A survey of trainee and attending
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Table 1. Significance of Hepatitis B Serologic Markers

Test Label Significance

Surface antigen sAg Current infection. Can also be transiently positive 2-3 wk after hepatitis B vaccination (false positive)
Surface antibody sAb Immunity, via vaccination or resolved infection

Anti-core IgM clgM Recent (acute) infection or reactivation of chronic infection

Anti-core IgG clgG (Or cAb) = remote infection, or could be false positive if an isolated finding in a no-risk patient

e antigen eAg Active viral replication (high infectivity)

Abbreviations: IgG, immunoglobulin G; IgM, immunoglobulin M.

physicians (primarily internists) in a US-based ter-
tiary-care center with a high population of Asian and
Pacific Islander patients assessed knowledge regarding
hepatitis B and confidence in applying that knowledge
to clinical practice.® When adjusted for control mea-
sures, the survey respondents had poor knowledge of
key parameters, such as which tests to order for chronic
hepatitis B screening (24%) or appropriate guideline-
based liver cancer screening (34%). Although this study
was conducted in 2009, it highlights a gap in knowledge
for a condition that was disproportionately overrepre-
sented in one of the core ethnic demographics of the
survey respondents.

Natural History

HBV is a virus with covalently closed circular DNA
(cccDNA) transcribed in the hepatocyte nucleus. The
majority are not incorporated into the host DNA as part
of the replication cycle. Some HBV DNA is inserted ran-
domly into host DNA and plays a role in HBV-related
oncogenesis. HBV is transmitted by percutaneous or
mucous membrane exposure to infected blood or other
body fluids. In countries with a higher prevalence of HBV,
perinatal transmission is the most common method of
transmission, whereas in lower-prevalence countries,
IDU and having numerous sexual partners are the main
risk factors for new infections.

After infection, the initial viral incubation lasts 30
to 160 days, after which only 30% of adolescent or
adult patients will experience an acute, icteric illness.
Ninety-five percent of infected adults will experience
complete recovery with lifelong immunity, but the re-
maining 5% will persist with chronic hepatitis B, defined
as a positive hepatitis B surface antigen (HBsAg) for lon-
ger than 6 months. Chronic infection rates are higher
in immunosuppressed individuals. Conversely, up to
90% of infected infants and 30% of children 1 to 5 years
of age are unable to control HBV and will progress to
chronic hepatitis B2
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Chronic hepatitis B progresses through different
phases characterized by various serologic markers
(Table 1). HBsAg is an envelope protein typically de-
tectable within 4 weeks of infection and is a marker
of chronic infection, as is the presence of HBV DNA.
Of note, HBsAg can be falsely positive for 2 to 3 weeks
after HBV vaccination, as the vaccine consists of HBsAg.
Hepatitis B surface antibody (HBsAb) indicates immu-
nity from hepatitis B or as a response to vaccination.
The HBV core protein is part of the viral nucleocapsid,
which encloses viral DNA and the DNA polymerase
enzyme. A hepatitis B core antigen (HBcAg) is formed
when an intact HBV virion degrades, and the hepatitis
B core antibody IgM (HBcIgM) is the first antibody de-
tectable in serum 4 to 8 weeks after infection or during
reactivation of a previously latent chronic infection. The
hepatitis B core IgG (HBclgG), more often referred to as
HBcADb, signals prior exposure to HBV and is present
in chronically infected persons (who also have HBsAg)
and those without chronic infection (those who are
HBsAg negative)

Finally, the hepatitis B e antigen (HBeAg) is a protein
that the virus produces while actively replicating; it is
not part of the virion itself but is secreted by the he-
patocyte and is thought to block T-helper cell activity
against HBV. Thus, it is associated with greater viremia
and infectivity. Correspondingly, the development of
hepatitis B e antibody (HBeAb), called seroconversion,
isanindicator of a favorable immune response that con-
trols active HBV replication. Its emergence signals the
next phase of chronic infection, known as the inactive
carrier or immune control phase®

It is crucial to realize that as a DNA virus, HBV achieves
long-lasting latency through its highly stable cccDNA
even without active replication and the detectable
presence of HBV DNA or HBsAg. Thus, any individ-
ual with a positive core antibody has been exposed to
HBV, has HBV cccDNA in their hepatocytes, and is at
risk of HBV reactivation (sometimes quite severe)
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Figure 3. Phases of hepatitis B and corresponding levels of HBV DNA,
ALT, and hepatitis B HBeAg status. Adapted from Machlachlan and
Cowie.’

Abbreviations: ALT, alanine aminotransferase; HBeAb, hepatitis B e
antibody; HBeAg, hepatitis B e antigen; HBsAg, hepatitis B surface
antigen; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; LFT,
liver function test.

if they become immunosuppressed iatrogenically or by
chronic, untreated HIV infection. The 4 phases of chronic
hepatitis B are shown in Figure 3 and described below.

Immune-tolerant phase. Common after perinatal in-
fection, this phase is characterized by a positive HBeAg
and negative HBeAb, very high HBV DNA level (typi-
cally >1 million IU/mL), and normal aspartate amino-
transferase (AST) and alanine aminotransferase (ALT)
levels given the lack of an inflammatory response
against the virus. There could be ground-glass hepato-
cytes, but typically the histology is normal. This phase
typically lasts 20 to 30 years, but sometimes up to 40
years. Individuals who are infected in adolescence or
older generally do not enter this phase.

Immune-clearance phase. As an evolution from the
immune-tolerant phase, the HBeAg remains positive;
however, there is a greater immune response in this
phase, leading to inflammation, hepatocyte cell death,
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and fibrosis. DNA levels remain elevated but are low-
er than in the immune-tolerant phase, typically 10 to
100,000 IU/mL rather than more than 100,000 IU/mL.
During acute infection of adolescents and adults, im-
mune clearance is highly effective and lasts for only 3 to
4 weeks, causing transaminitis and symptoms such as
nausea, vomiting, right upper-quadrant abdominal pain,
and jaundice. However, when immune clearance occurs
during chronic hepatitis B, inflammation is milder, pro-
longed, and most often asymptomatic. This phase may
last for months to years, with 12% of people transition-
ing to the immune-control phase per year. However,
some individuals may never seroconvert from HBeAb to
HBeAg, remaining stuck in a chronic state of damaging
hepatocellular inflammation and fibrosis.

Immune-control phase. Also referred to as an “inactive
carrier” phase, this phase is characterized by serocon-
version to a positive HBeAb with a negative HBeAg. The
DNA level decreases to less than 100,000 IU/mL (most
often to <2000 IU/mL), and transaminitis resolves.
In this phase, histologic liver damage ceases. People

Any individual with a positive
core antibody has been exposed
to HBV, has HBV cccDNA in their
hepatocytes, and is at risk of
HBV reactivation if they become
immunosuppressed iatrogenically
or by chronic, untreated HIV
infection

will often remain in this phase for many years, with
better prognosis than individuals who remain in im-
mune clearance.

Reactivation phase. Mutations in the HBV genome can
allow the virus to escape immune control. Most individ-
uals remain HBeAb positive/HBeAg negative, but some
may revert to HBeAg positive/HBeAb negative. Regard-
less, the person’s immune system is no longer effective
in controlling infection, and ALT and HBV DNA levels in-
crease. One-third of individuals in the immune-control
phase will have reactivation over time at a rate of 1% to
2% per year. Although these individuals can progress to
cirrhosis and HCC, the rate of progression is often slower
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Table 2. Interpretation of Hepatitis B Serologic Patterns

Scenario sAg sAb cigMm clgG eAg eAb ALT VL, IU/mL
Acute infection + - + - + - T +
Previous infection with immunity - +/- - + - + normal -
Vaccination with immunity - + - - - - normal -
Immune tolerance phase + - - + + - normal >200,000
Immune active/clearance phase + - - + + - T >20,000
Immune control/inactive phase + - - + - + normal <2000
Reactivation phase + - - + +/- +/- 0 >2000

Abbreviations: ALT, alanine aminotransferase; clgG, core immunoglobulin G; clgM, core immunoglobulin M; eAb, e antibody; eAg, e anti-

gen; sAb, surface antibody; sAg, surface antigen; VL, viral load.

than for those who remain in the immune-clearance
phase. However, the stage of histologic liver fibrosis
tends to be more advanced in those in the reactivation
phase, because these individuals tend to be older and
have had chronic hepatitis B for a longer period (Table 2).

Complete resolution of chronic hepatitis B, involv-
ing the loss of HBsAg and development of HBsADb,
is rare without treatment and quite uncommon even
with treatment. It is also important to note that HIV
coinfection negatively impacts outcomes in peo-
ple with chronic hepatitis B. Approximately 8% of
PWH have comorbid chronic hepatitis B} Such persons
typically have higher baseline HBV DNA levels, lower
rates of HBeAg to HBeAb seroconversion, and higher
rates of progression to cirrhosis. Most importantly, in-
dividuals with HIV coinfection have increased all-cause
and liver-related mortality3 The same is true for people
with chronic hepatitis B who are coinfected with HCV or
hepatitis D virus (HDV).

Diagnosis
Recommendations for HBV screening have evolved
substantially over the past several decades. The most
recent CDC HBV screening update in 2023 expanded
recommendations to a universal testing approach, simi-
lar to HIV:*®
At least once for all persons aged 18 years and
older
« All pregnant persons, ideally in the first trimester
« Periodic repeat screening for persons at increased
risk for hepatitis B
» Anybody requesting HBV testing

This expanded on the previous CDC screening recom-
mendations in 2008 by recommending universal testing
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for all adults. Simplifying guidelines and avoiding solely
risk-based screening increases early detection and has
been found to be a cost-effective measure. Compared
with prior screening guidelines, universal screening
averts an additional 7.4 cases of compensated cirrhosis,
3.3 cases of decompensated cirrhosis, 5.5 cases of HCC,
1.9 liver transplants, and 10.3 HBV-related deaths at a
savings of $263,000 per 100,000 adults screened.’® Ad-
ditionally, the new update clarifies risk factors for HBV

The stage of histologic liver
fibrosis tends to be more advanced
in those in the reactivation phase,
because these individuals tend

to be older and have had chronic
hepatitis B for a longer period

acquisition to include persons with a history of incar-
ceration, a history of a sexually transmitted infection
or numerous sex partners, and those with hepatitis C.
These are in addition to previously stated risk factors
including perinatal exposure, HIV infection, history of
needle sharing, nonimmune sexual partners of persons
with chronic hepatitis B, persons born in regions with a
hepatitis B prevalence of at least 2%, and US-born chil-
dren of parents born in hepatitis B-endemic countries
with a prevalence of at least 8%.

Screening recommendations now also include using
a triple-serology process incorporating HBsAg, HBsADb,
and HBcAb.®® This allows differentiation among those
who are immune, nonimmune, and with remote/
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inactive infections who may be at risk for reactivation if
immunosuppressed. Immunity is defined as having an
HBsADb titer of at least 10 mIU/mL.

Treatment

Similarly to the expansion of screening recommenda-
tions, measures have been taken to simplify guidelines
for and broaden access to hepatitis B treatment. The
American Association for the Study of Liver Disease
(AASLD) and European Association for the Study of the
Liver (EASL) guidelines are based on a patient’s phase
of infection as determined by the presence of HBeAg
vs HBeAb, and their HBV DNA and ALT levels, with cer-
tain thresholds required to initiate treatment.?° These
requirements and thresholds were somewhat complex
and not easy to incorporate into primary care practice,
and many patients identified with hepatitis B were thus
referred to specialists for treatment. The delays in care
associated with specialty referral often created an ob-
stacle for at-risk persons to access treatment, increasing
the risk of liver disease progression and comorbidities.

In January 2021, an expert panel convened to dis-
cuss a simplified algorithm for hepatitis B management
(Figure 4)2 The impetus for this meeting was the high

Screening recommendations now
also include using a triple-serology
process incorporating HBsAg,
HBsAb, and HBcAb, allowing
differentiation among those who
are immune, nonimmune, and with
remote/inactive infections who
may be at risk for reactivation if
immunosuppressed

number of patients with chronic hepatitis B who did
not meet guideline-directed treatment recommenda-
tions, creating a population of patients with chronic
hepatitis B intended to undergo regular monitoring for
eventual treatment eligibility but who often were not
well engaged in care. Although this position has not
been formally adopted by any professional societies,
there are compelling reasons to follow these simplified
guidelines. They expand the number of people eligible
for hepatitis B treatment, reducing the risk of disease
progression, cirrhosis, and HCC compared with more
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I

Figure 4. Simplified algorithm for hepatitis B treatment eligibility.
Adapted from Dieterich et al®

Abbreviations: ALT, alanine aminotransferase; ULN, upper limit of
normal (defined as 19 in females and 30 in males); VL, viral load;
WNL, within normal limits.

conservative treatment recommendations. Simpli-
fying hepatitis B treatment and monitoring criteria is
also intended to increase the comfort of nonspecial-
ists to prescribe treatment. This will increase access to
hepatitis B care, as many people at higher risk for hepati-
tis B may not have rapid access to specialists. The panel
recommends treatment for:

 Patients identified with chronic hepatitis B, de-
tectable HBV DNA level, and cirrhosis

« Patients aged 30 years or older with an HBV DNA
level more than 2000 IU/mL

e Patients younger than 30 years of age with an HBV
DNA level more than 2000 IU/mL and an ALT level
more than 30 U/L if male or more than 19 U/L if
female

Another factor favoring treatment expansion is the
movement away from toxic and difficult pegylated
interferon-based therapies to safer, well-tolerated oral
medications, specifically tenofovir disoproxil fuma-
rate (TDF), tenofovir alafenamide (TAF), or entecavir
(ETV). These nucleoside and nucleotide analogue re-
verse transcriptase inhibitors cause transcription chain
termination by preventing the addition of further nu-
cleosides/nucleotides by HBV DNA polymerase, thus
preventing viral replication. Deciding between TDF and
TAF, the clinician should consider whether the patient
has baseline renal insufficiency or decreased bone
mineral density, as studies have shown higher rates of
nephrotoxicity and bone loss in persons with and with-
out HIV exposed to TDF. However, it should be noted
that these differences have not manifested in adverse
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Table 3. Recommendations for HBV Laboratory Monitoring for Patients Receiving HBV Treatment and for Patients Deferring Treatment

Treatment monitoring

Monitoring when deferring

Antiviral therapy
suppression achieved, then every 6 mo

e HBsAg annually
e Creatinine at least annually

e ALT + HBV DNA every 3-6 mo until viral || HBV

e ALT + HBV DNA every 6 mo for 2y, then
annually if no change

e HBsAgevery2y

Cirrhosis screening e FIB-4, APRI, or FibroScan annually

Cirrhosis screening

e FIB-4, APRI, or FibroScan every 2y

HCC surveillance e U/S with AFP every 6 mo

HCC surveillance

e U/S with AFP every 6 mo for age 40 y or older

Adapted from Dieterich et al.?*

Abbreviations: AFP, alpha-fetoprotein; ALT, alanine aminotransferase; APRI, aspartate aminotransferase to platelet ratio index; FIB-4, fibrosis-4 test; HBsAg,
hepatitis B surface antigen; HBV, hepatitis B virus; HCC, hepatocellular carcinoma; U/S, ultrasound.

outcomes in postmarketing studies.?? Although TAF
requires fewer dose adjustments for renal insufficiency
than does TDF, the latter is now available as a generic
product and thus some insurance plans require prior
authorization to cover the more expensive TAF.

TDF and TAF are common parts of HIV ART and are
ideal options for PWH with hepatitis B coinfection. ETV
is a good option for patients with renal insufficiency,
as, in contrast to TDF and TAF, it can be administered
with dose adjustment at any glomerular filtration rate
(GFR), including in individuals receiving hemodialysis.
However, ETV has weak activity against HIV and can
induce the HIV resistance mutation M184V, so it must
be used as an adjunct to fully suppressive HIV ART if
prescribed to patients with HIV/HBV coinfection’ It
should also be noted that emtricitabine and lamivudine,
common components of HIV ART, have activity against
HBV but should not be used in HIV/HBV-coinfected per-
sons without concomitant tenofovir or ETV due to a high
risk of HBV resistance to these agents over time, even
with excellent adherence. Furthermore, HBV resistance
to ETV can emerge if a patient has been exposed to la-
mivudine or emtricitabine in the past, so eliciting this
part of the medication history is important if consider-
ing ETV. In comparison, no HBV resistance to tenofovir
in either form has been identified.

It is important to follow HBV DNA and aminotrans-
ferase levels in patients with hepatitis B, whether or
not they are receiving treatment, in order to monitor
for disease progression (Table 3). If starting treatment,
checking ALT and HBV DNA levels every 3 to 4 months
is suggested until viral suppression is achieved. Subse-
quently, every 6 months is reasonable in conjunction
with visits to assess medication adherence and toler-
ance. If deferring treatment, checking these parameters
every 6 months for 2 years is reasonable, as is extending
to yearly monitoring if there are no changes.
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In treating patients who are in the immune clearance
phase (ie, HBeAg positive), HBeAb should be checked
once yearly. If the patient converts to HBeAg negative/
HBeAb positive and has a normal ALT level and no history
of advanced fibrosis or HIV coinfection, treatment discon-

It is important to follow HBV DNA
and aminotransferase levels in
patients with hepatitis B,
whether or not they are receiving
treatment, in order to monitor for
disease progression

tinuation may be considered 1 year after seroconversion
is detected, with close laboratory follow-up to ensure
there is no hepatitis B rebound warranting resumption of
treatment. Conversely, treatment is lifelong for patients
with cirrhosis? For those without advanced fibrosis,
cirrhosis, or other forms of liver disease, treatment dis-
continuation can also be considered if complete serologic
response (ie, undetectable HBsAg) is achieved and ALT
and HBV DNA levels remain normal/undetectable for
an additional year of treatment after loss of HBsAg. Be-
cause these scenarios are uncommon, counseling before
starting treatment should stress that it may be lifelong,
or until there are therapeutic advances to cure hepa-
titis B, and that unplanned discontinuation may result
in acute hepatitis flares. In PWH with HBV coinfection,
clinicians must ensure that any ART regimen switch in-
cludes a fully active HBV antiviral, whether that be TDF,
TAF, or ETV. In any individual with newly diagnosed HIV,
or persons starting HIV preexposure prophylaxis (PrEP),
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Figure 5. Comparing rates of hepatitis Bimmunity between Engerix-B
and Heplisav-B vaccines in healthy adults aged 18 to 55 years. Adapted
from Halperin et al

Abbreviation: HBsAb, hepatitis B surface antibody.

triple-serology HBV screening is important to avoid
unwitting treatment and then nontreatment of chronic
hepatitis B. If these individuals are found to be nonim-
mune to HBV, they should be appropriately immunized
before transitioning to ART or PrEP regimens that do
not contain TDF or TAF.

Immunization

The CDC recommends hepatitis B vaccination for all
adults aged 19 to 59 years, including persons who are
pregnant, as well as for adults 60 years or older with risk
factors (but those without risk factors may also choose
to receive a vaccine)?* Eligible vaccines for administra-
tion include Recombivax (Merck Sharp & Dohme LLC),
Engerix-B (GlaxoSmithKline Biologicals), Heplisav-
B (HepB-CpG; Dynavax Technologies Corporation),
and Twinrix.
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Older versions of the hepatitis B vaccine are single-
antigen (HBsAg), aluminum-adjuvant immuniza-
tions. Brand names of these included Recombivax and
Engerix-B, which are 3-dose series. The newer HepB-
CpG (Heplisav-B) was approved by the US Food and
Drug Administration in November 2017 (and again in
September 2024 for pregnant persons). It is also a
single-antigen immunization targeting HBsAg, but is
complexed with a protein (CpG1018) adjuvant. This is a
toll-like receptor 9 (TLR-9) agonist, which is shown to
induce a more robust, lasting immunity response than
the aluminum-adjuvant vaccinations (Figure 5).

PWH have a higher risk of nonresponse to aluminum-
adjuvant vaccines, with a wide 3-dose vaccine series
response rate of 34% to 93%. The BEe-HIVe (B-Enhance-
ment of HBV Vaccination in Persons with HIV) study
was an open-label randomized clinical trial assessing
HepB-CpG vaccination response in PWH who had not
responded to previous hepatitis Bimmunization?®* A
standard 2-dose series and a 3-dose series of HepB-CpG
vaccination resulted in higher immune responses than
a 3-dose series of aluminum-adjuvant vaccines. Based
on these results, the Department of Health and Human
Services (DHHS) HIV Opportunistic Infection guidelines
recommend HepB-CpG as the preferred immunization in
vaccination-naive PWH and prior nonresponders 2 After
completing the standard 2-dose series at time O and at 1
month, it is recommended to check an HBsADb titer 4 to
8 weeks after vaccination, and if immunity has not been
achieved, a third dose is recommended (Figure 6).

An Isolated HBcAb

An isolated positive HBcAb, with negative HBsAg and
negative HBsAb, can result from several factors. Most
often, this is due to a prior controlled infection with
loss of the surface antibody, although quiescent viral
cccDNA remains in hepatocytes even in individuals who
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Figure 6. Assessing hepatitis B virus immunity in people with HIV with nonresponse to older hepatitis B vaccines. (A) Option 1. (B) Option 2.5

Abbreviation: HBsAb, hepatitis B surface antibody.
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Adult Opportunistic Infections Guidelines
Approach to Isolated HBcAb in Persons With HIV

Y
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Figure 7. Recommended algorithm for assessing people with HIV
with an isolated positive HBcAb (and negative HBsAg/HBsAb).6Y

Abbreviations: HBcAb, hepatitis B core antibody; HBsAb, hepatitis B
surface antibody; HBsAg, hepatitis B surface antigen; HBV, hepatitis
B virus.

are HBsAg negative.?¢ Other scenarios include passive
transfer of HBcAb via breast milk from a parent who is
HBsAg positive, or a false-positive HBcAb, which might
be suspected in an individual with no identified risk
factors. One other cause of an isolated HBcAb is a very
low-level chronic infection without detectable HBsAg
or viremia.

About 7% to 19% of PWH have findings of an iso-
lated HBcAb, and detectable HBV DNA level is present
in 1% to 10% of these patients.?” The significance of
this is unclear, but DHHS guidelines no longer recom-
mend checking an HBV DNA level in PWH with isolated
positive HBcAb results.?® Instead, in this setting, rec-
ommendations are to provide 1 dose of a hepatitis B
vaccine and to check a subsequent HBsAb titer for
immunity, with a higher threshold for immunity de-
fined as at least 100 mIU/mL, which has been shown
to correspond with a longer duration of immunologic
response (Figure 7).

Fibrosis Assessment

Assessment of liver fibrosis in patients with chronic
hepatitis B is recommended yearly if on treatment and
every 2 years otherwise. This can be done with serum-
based tests such as the fibrosis-4 (FIB-4) or AST to
platelet ratio index (APRI) score, which merely require a
platelet count and aminotransferase level, or specialized
imaging such as transient elastography. For streamlining
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of clinical practice, the clinician can consider transient
elastography for patients with intermediate fibrosis risk
on serum-based testing (F2-F3), but not for patients in
whom serum-based testing more reliably indicates a
low risk for fibrosis (FO-F1) or high probability of ad-
vanced fibrosis (F4 or cirrhosis).

Cirrhosis and HCC Screening

Hepatitis B accounts for a substantial proportion of
mortality related to cirrhosis and to HCC worldwide.
Management is similar to that of cirrhosis of any other
cause: mainly, monitoring for signs of and managing
portal hypertension with nonselective beta blockers,
yearly endoscopies for esophageal variceal screening,
managing fluid balance with combination diuretics or
paracentesis, evaluating for signs of encephalopathy
or spontaneous bacterial peritonitis, setting goals for
care planning, and referring for transplant evaluation, if
desired. Patients with cirrhosis must also be screened
for comorbidities such as alcohol use or other hepatitis
viruses. Patients with decompensated cirrhosis should
be referred to a hepatologist.

HCC screening is an important consideration for
patients with chronic hepatitis B, with and without cir-
rhosis. Unlike HCV, an RNA virus with no known direct
role in oncogenesis, HBV viremia is directly correlated
with HCC risk even in patients without cirrhosis” HCC
screening consists of every-6-month hepatic ultra-
sounds and serum alpha-fetoprotein (AFP) levels. The
AASLD 2023 HCC guidance recommends hepatitis B-
related HCC screening in men older than 40 years from
endemic countries, women older than 50 years from
endemic countries, persons from Africa as early as age
30 years, persons with a first-degree family member
with HCC, and anyone with a PAGE-B score higher than
10.28,29

Epidemiology

The most recent WHO data from 2022 reported that
hepatitis C has a global prevalence of 50 million people,
including 1 million new diagnoses per year.® The number
of new cases worldwide reflected a decrease from 1.575
million new diagnoses in 2020 despite an increase in
the percentage of PWID between 2020 and 2022 from
8% to 9%.2 In WHO-based analyses, approximately 80%
of worldwide hepatitis C diagnoses related to IDU occur
in 10 countries, with the US accounting for the highest
number of infections in this category.
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A total of 93,805 new cases of chronic hepatitis C were
diagnosed in the US in 2022, along with 67,400 new
cases of acute hepatitis C, contributing to an estimated
total of 2.4 million people with hepatitis C in the US?
Although the rate of acute hepatitis C (defined as cases
per 100,000 population) decreased by 6.3% between
2021 and 2022, it increased by 7.4% in non-Hispanic
American Indian/Alaska Native persons, which is 1.9
times the rate among non-Hispanic White persons.
In 2022, there were 12,717 hepatitis C-related deaths
reported. Although the highest number of absolute
deaths was in White persons, non-Hispanic Black and
American Indian/Alaska Native persons had 1.7-times
and 3.3-times higher death rates, respectively.®

HCV is a bloodborne virus most commonly acquired
through sharing drug injection equipment, having long
outpaced receipt of infected blood products or organs
as the most common route of HCV transmission after
universal screening practices for clotting factor con-
centrates (in 1987) and other blood products (in 1992)
were adopted. It is estimated that 20% to 30% of PWID
acquire HCV in their first 2 years of injecting. Sharing
noninjection, preparation-related tools like cookers and
filters or snorting implements can contribute to trans-
mission of HCV, as can the sharing of tattoo needles. Anal
receptive intercourse is also an important transmission
mode. Although infection by receipt of a blood transfu-
sion or factor concentrate was devastatingly common
before 1992, it is now rare to find patients with this
route of transmission. However, patients may still be
infected by receiving an HCV-positive solid-organ
transplant, which is now acceptable given the overall
scarcity of organs, the supply of organ donors who are
HCV positive, and the ease of curing hepatitis C, but these
incidents make up a very small number of cases each
year. Perinatal transmission occurs in approximately 5%
of cases of HCV-exposed newborns, but breastfeeding
is not known to be a source of infection.

About 6% to 30% of US-based adult PWH have
HCV coinfection, with wide variation based on specific
risk factors, most notably IDU. Additionally, receptive
anal sex (due to rectal microtrauma/bleeding) con-
fers increased risks of HCV transmission. Recent data
examining new cases of hepatitis C among PWH show
that between the years 1995 and 2023, hepatitis C inci-
dence doubled in identified MSM who did not inject
drugs, whereas rates were persistently high yet stable
among PWID and MSM who inject drugs.3 This high-
lights that although IDU remains the most common risk
factor for acquiring hepatitis C, it is not a disease lim-
ited to this population. Health systems must create
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processes to help clinicians follow CDC recommenda-
tions to test all adults at least once, and prompt them
to ask the questions to discern who needs more frequent
testing based on their risk level.

Natural History

After exposure to HCV, only an estimated 20% of in-
fected persons will experience clinically apparent acute
hepatitis, with symptoms including abdominal pain,
nausea, vomiting, and jaundice. Within 8 to 10 weeks,
ALT levels increase and serum HCV RNA level increases
and may fluctuate. About 15% to 25% of patients with
acute hepatitis C will achieve spontaneous resolution
with persistently undetectable HCV RNA levels, but the
majority go on to have chronic hepatitis C. About 20%
to 30% of patients with chronic hepatitis C will experi-
ence progression to cirrhosis within 25 to 30 years. The
stage of liver fibrosis informs the future risk of cirrho-
sis and HCC, highlighting the importance of monitoring
for fibrosis in these individuals. Additional factors that
can increase the risk of fibrosis and liver-related death
include age, male sex assigned at birth, presence of obe-
sity or metabolic-associated steatotic liver disease, and
use of alcohol. Coinfection with HIV accelerates liver
fibrosis via enhanced immune activation and increased
oxidative stress in hepatocytes. Similarly, chronic HBV
coinfection can also hasten development of liver fibro-
sis. Assessing these often co-occurring risk factors is
important for optimizing the health of patients with
hepatitis C.

Diagnosis

In 2020, the CDC updated hepatitis C screening rec-
ommendations to encompass 1-time screening for all
adults 18 years and older and during pregnancy in
settings where HCV RNA positivity is 0.1% or higher.3
This update substantially broadened previous screen-
ing guidelines recommending 1-time or periodic testing
for patients with specific risk factors, including HIV or
hepatitis B, history of or current participation in IDU or
shared drug-preparation equipment, identifying as an
MSM (especially if participating in receptive anal sex),
and participation in “chemsex” (defined as utilizing
nonprescribed drugs to enhance sexual encounters),
among others. This screening change created the op-
portunity to capture previously undiagnosed people
for whom possible risks of transmission are not read-
ily identified or disclosed. Recommendations were
updated in 2023 when the CDC recommended testing
perinatally exposed infants at 2 to 6 months of age
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with an RNA nucleic acid test, ie, instead of with an
HCV antibody testat 18 months of age, to facilitate ear-
lier diagnoses.3?

Screening typically consists of an assessment of
HCV antibody level with a qualitative enzyme immu-
noassay, which is positive in more than 97% of people 6
months after infection. The most up-to-date version of
these tests has a sensitivity of 98% and a specificity of
more than 99%.3 If available, it is preferred to order an
HCV antibody test with reflex to RNA polymerase chain
reaction (PCR) test if positive, and then to order a geno-
type test if HCV viremia is detected. This reduces the
need for return laboratory draws and the potential for
patients falling out of care. Of note, immunosuppressed
individuals (including PWH with a CD4+ count of <200
cells/uL) may have false-negative HCV antibody test
results and should have testing repeated when their
immune systems are reconstituted; they can also be
screened with an HCV RNA test if a more immediate
result is needed. RNA levels are typically detectable
in patients within 1 to 2 weeks of infection. Of note,
the HCV antibody test will not differentiate between
prior self-resolved or treated infection and a current or
new infection, so once a patient is known to be HCV-
antibody positive, an HCV RNA PCR test is needed to
diagnose recurrent infection.

Treatment

By 2022, despite the existence of highly effective, well-
tolerated, short-course oral treatments, slightly more
than one-third (36.4%) of people globally with hepatitis
C were diagnosed, and only 20% of those with a diag-
nosis were treated® An undetectable HCV RNA level 12
weeks after treatment completion is denoted as a sus-
tained virologic response (SVR), which is more than 99%
durable and is thus considered a cure, or eradication, of
infection. Roughly 95% of persons treated with the new
direct-acting antiviral agents (DAAs) have an SVR, which
is associated with varying degrees of fibrosis regression
and lower risks of cirrhosis and HCC2 Older treatment
regimens based on pegylated interferons and ribavirin
were much longer, lasting up to a year, had substantial
toxic effects, and were associated with low SVR rates,
ranging from as low as 1in 3 among PWH to 1in 2 in
people without HIV for the more difficult to treat but
most common genotypes 1 and 4.

Fortunately, the latest hepatitis C treatments are far
more potent and less toxic, and much safer and easier
to prescribe. The MINMON (A Single-Arm Study to Evalu-
ate the Feasibility and Efficacy of a Minimal Monitoring
Strategy to Deliver Pangenotypic Ribavirin-Free HCV
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Therapy to Populations Living With HCV Who Are HCV
Treatment Naive With Evidence of Active HCV Infection)
trial in 2022 described excellent results with forgo-
ing of frequent visits and laboratory tests, employing

The HCV antibody test will not
differentiate between prior self-
resolved or treated infection and a
current or new infection, so once

a patient is known to be HCV-
antibody positive, an HCV RNA
PCR test is needed to diagnose
recurrent infection

only intake and SVR blood tests and full-course 1-time
pharmacy dispensing, and limiting remote contact dur-
ing treatment3* Subsequently, simplified approaches
to treatment for a large majority of patients have been
promoted by the AASLD and the Infectious Diseases
Society of America (IDSA), and are readily available®
These guidelines streamline laboratory testing and cli-
nician visit requirements, lowering barriers to care and
completion of treatment.

Simplification of treatment recommendations should
empower not only hepatologists and infectious disease
physicians but also primary care clinicians to treat and
cure patients. Following the principle of treatment as
prevention in HIV, treating hepatitis C not only benefits
the individual but is highly impactful in reducing viral
transmission within communities. Contraindications
to simplified treatment exist in a minority of patients
and include past treatment experience, concurrent
hepatitis B, pregnancy, history of liver transplanta-
tion, and known or suspected HCC3® In these cases,
consultation with an experienced hepatitis C clinician
is advised.

Treatment guidelines recommend the use of pangeno-
typic DAAs, namely glecaprevir/pibrentasvir (3 pills daily
for 8 weeks, which inhibits viral proteins NS3/4A and
NS5A), or sofosbuvir/velpatasvir (1 pill daily for 12
weeks, which inhibits the NS5B RNA polymerase and
NS5A viral protein). These regimens are highly effective
against HCV genotypes 1 to 6 and are very well toler-
ated. Although the most common adverse effects are
nausea and mild headache, most patients reported no
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adverse effects. An SVR is achieved in more than 95% of
patients treated with these regimens 3637 Before treat-
ment, clinicians should evaluate for fibrosis (see Fibrosis
Assessment below), assess for medication interactions
using resources such as the Liverpool Hepatitis C Inter-
action Checker,®® check liver and kidney function test
results, and screen for coinfection with HIV and HBV
and for pregnancy, if applicable.

Patients with HCV and HIV coinfection may be
treated simultaneously for both, with attention paid
to possible medication interactions. Due to the risk of
HBV reactivation with the initiation of hepatitis C DAAs,
treatment of hepatitis B before treatment of hepatitis C
in HBV/HCV-coinfected persons should be considered in
consultation with a clinician with hepatitis B treatment
expertise. Similarly, if a person with HCV/HIV coinfection
is also found to have had prior hepatitis B exposure (ie, is
HBcAb positive) or chronic hepatitis B (ie, is HBsAg posi-
tive), HIV ART with activity against hepatitis B should be
initiated before starting hepatitis C treatment.®

Treatment-naive patients with compensated cirrho-
sis, defined as Child-Pugh class A, will also often qualify
for the simplified treatment protocol, although a pa-
tient with genotype 3 HCV with compensated cirrhosis
seeking to use sofosbuvir/velpatasvir requires the
addition of baseline NS5A resistance-associated sub-
stitution (RAS) testing*® In treating hepatitis C, it is
important to counsel patients that although achieving
an SVR is a cure, it does not confer immunity, and that
reinfection is possible. To that end, an interdisciplinary
approach to hepatitis C, mental health, and substance
use disorder treatment will reduce the risk of reinfec-
tion and further prevent community transmission. This
includes measures such as promoting harm reduction,
offering counseling and medication-assisted treatment
for opioid use disorder, and continuing to recommend
yearly RNA-based screening for individuals at high risk,
such as PWID or MSM who continue to engage in risk-
related behaviors.

Fibrosis Assessment

In patients with chronic hepatitis C, the assessment of
liver fibrosis is recommended at the time of diagnosis
and before treatment.3> This can most often be done
with serum-based testing such as the fibrosis-4 index
(FIB-4) or APRI scores or specialized transient elastogra-
phy imaging in patients with inconclusive, intermediate
fibrosis risks on serum-based testing (ie, F2 or F3). This
is not required for patients in whom serum-based test-
ing reliably predicts a low risk for fibrosis (ie, FO or F1)
or high risk (ie, F4 or cirrhosis).
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All patients should be assessed for other factors that
may contribute to liver fibrosis, including most commonly
metabolic-associated liver disease and alcohol use, but
also coinfection with HBV or HIV, which can accelerate

In treating hepatitis C, it is
important to counsel patients that
although achieving an SVR is a
cure, it does not confer immunity,
and reinfection is possible

hepatitis C-related fibrosis progression. All persons with
chronic hepatitis C should be tested for hepatitis A and
hepatitis B, and those found to be nonimmune should be
vaccinated. When a patient achieves an SVR, eliminat-
ing hepatitis C, any other potential hepatic threats such
as alcohol use disorder must likewise be addressed to
prevent further progression of fibrosis.

Cirrhosis and HCC Screening

Management of cirrhosis consists of monitoring for
signs of portal hypertension and management thereof,
with regular endoscopies for variceal screening
and nonselective beta-blocker therapy such as pro-
pranolol or nadolol; assessment for fluid retention
leading to dependent edema, ascites, or hydrothorax, or
for spontaneous bacterial peritonitis, and treat-
ment with furosemide, spironolactone, fluid and
salt restriction, and antibiotics when needed; aware-
ness and management of hepatic encephalopathy
and advanced goals of care planning before capac-
ity is lost; and referral for transplant evaluation and
listing. Patients with decompensated cirrhosis (Child-
Turcotte-Pugh score B or C) should be referred to
a hepatologist, whereas patients with compensated
cirrhosis do not necessarily require referral to a spe-
cialist and are typically still candidates for simplified
hepatitis C treatment.

Lifelong HCC screening in people with chronic hep-
atitis C is recommended for those with advanced fibrosis
or cirrhosis. The latter includes those with a FIB-4 score
higher than 3.25, FibroScan stiffness more than 12 kPa,
liver nodularity or splenomegaly on imaging, platelet
level less than 150,000/pL, or other history or exami-
nation findings consistent with cirrhosis. HCC screening
consists of every-6-month hepatic ultrasounds and
serum AFP levels3®
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Introduction and Epidemiology

HDV is an RNA virus that requires the presence of hepa-
titis B envelope proteins, including HBsAg, in order to
replicate and infect hepatocytes*! Therefore, a person

Coinfection with HBV and HDV can
lead to a range of manifestations
and carries a higher risk of

severe hepatitis than HBV
monoinfection

must have chronic hepatitis B to be infected with HDV.
This can occur as a concurrent infection with both vi-
ruses or as a superinfection of HDV in someone with
preexisting hepatitis B. Risk factors for HDV acquisition
are similar to those for HBV, ie, primarily through blood
or sexual exposure.

In a large meta-analysis of persons with a positive
HBsAg, estimated hepatitis D prevalence was 4.5%, with
the highest rates in Mongolia, Gabon, Mauritania, and
Togo in Central/West Africa and the Republic of Moldova
in Eastern Europe.®?

Natural History and Clinical Manifestations

Coinfection with HBV and HDV can lead to a range of
manifestations and carries a higher risk of severe hepati-
tis than HBV monoinfection#* These risks include higher
rates of cirrhosis, faster progression to end-stage liver
disease, and HCC. Ten percent to 15% of cases progress
to cirrhosis in less than 3 years.

Diagnosis

The AASLD recommends screening for HDV using anti-
HDV antibody in people who are positive for HBsAg and
at high risk, such as those who are living in or coming
from an endemic area, who inject drugs, or who have
numerous sex partners; those who are coinfected with
HIV or HCV; or those who have transaminitis with an
uncharacteristically low HBV DNA level. However, the
AASLD also acknowledges a need to screen if there is
any “uncertainty” regarding the presence of risk factors
and to consider annual testing for those with ongo-
ing risk for infection. The European Association for the
Study of the Liver (EASL) recommends universal HDV
screening for patients with a positive HBsAg:#!
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Treatment

Patients who are coinfected with HBV and HDV should
be treated for hepatitis B. In patients with persistent
transaminitis despite hepatitis B treatment, an HDV
DNA PCR test should be performed, with additional
hepatitis D-specific treatment recommended for HDV
viremic patients. Treatment options include pegylated
interferon alfa-2a, which is available in most countries,
but its use is related to substantial toxic effects. It
is typically prescribed by a hepatologist or infectious
diseases specialist. A newer agent available in Europe,
but not yet in the US, is oral bulevirtide, a specific HDV
entry inhibitor that acts on sodium taurocholate co-
transporter protein (NCTP), a receptor shared by HBV
and HDV.** A recent open-label trial showed higher ef-
ficacy of bulevirtide and pegylated interferon alfa-2a
dual therapy over bulevirtide monotherapy, with a
greater percentage of undetectable HDV viral loads
(46%) at 24 weeks post treatment.**

Epidemiology

The final known hepatotropic virus, hepatitis E virus
(HEV) is a single-stranded RNA virus most common in
low- and middle-income countries and endemic in South
and East Asia.** HEV is transmitted via the fecal-oral
route. Most cases of HEV infection are of genotypes 1 or
2 HEV and occur in the setting of poor sanitation and hy-
giene. Genotypes 3 and 4 are more common in animals,
and human cases may be related to the consumption of
undercooked meat. Acute hepatitis E presents similarly
to other acute viral hepatitides, ie, with nausea, vomit-
ing, and jaundice. Chronic hepatitis E is uncommon but
may occur in highly immunosuppressed persons, such
as transplant recipients. Rarely, acute hepatitis E can
present as a fulminant hepatitis, which carries elevated
mortality, especially among pregnant women in the
second or third trimester. Pregnant women with acute
hepatitis E in the third trimester have a mortality rate of
15% to 25%, requiring identification and close monitor-
ing of such patients.*¢ There are no specific medications
for the treatment of hepatitis E. Preventive measures,
such as maintaining a clean water supply, are crucial in
preventing community transmission of HEV.

There have been several innovative, practice-changing
developments improving the prevention, identification,
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and treatment of viral hepatitis infections in recent
years. However, many people remain at risk for, or are
living with, chronic hepatitis infections that are still not
diagnosed or treated. Those interested in further study
of hepatitis B and C are encouraged to consult the
University of Washington’s websites, https:/www.hep-
atitisb.uw.edu/ and https:/www.hepatitisc.uw.edu/,
as well as webinars and conferences offered by the
IAS-USA, IDSA, and the regional AIDS Education and
Training centers.

This article was based on the presentation, Prevention
and Treatment of Viral Hepatitis in People With HIV:
A Case-Based Approach, presented by Dr David Spach
and Dr Philip Bolduc at the Ryan White HIV/AIDS CLIN-
ICAL CONFERENCE in November 2024.
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