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Hepatitis B in the Perinatal Period
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Epidemiology

The prevalence of chronic HBV varies globally, from <2% in low-prevalence
areas such as North America, Australia, and Western Europe to 5-10% in East
Asia and sub-Saharan Africa [3]. The variation in prevalence is predominantly
due to age of infection, and in high-prevalence areas, the most common mode of
transmission is mother-to-child, or transmission in early childhood [1, 4]. This is
in contrast to low-prevalence areas, where the common modes of transmission are
through sexual contact and intravenous drug use [1, 5]. The risk of developing
chronic HBV depends on the age of infection, with rates of 80-90% in individuals
infected in the first year of life, 30-50% in children <6 years of age, and <5% in
healthy adults [1, 2, 6].

Since implementation of the HBV vaccine in the 1980s, new cases of HBV have
drastically decreased. The vaccine is 95% effective in preventing new infection
with HBV [1]. In 2014 in the United States, the incidence of HBV was 0.9 cases
per 100,000 persons—an 82% decline in new infections since 1991, when child-
hood vaccination started [7]. The World Health Organization promotes universal
immunization programs beginning at birth. As of 2015, 185 countries have adopted
vaccine programs for infants, and global coverage with the recommended three-
dose HBV vaccine is approximately 83% [8]. Ninety-six countries are now vacci-
nating newborns within 24 h of life. Even with these improvements, only 39% of
newborns worldwide are receiving the first dose of the vaccine in the recommended
timeframe [8].
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Pathogenesis

Hepatitis B virus is a member of the Hepadnaviridae family and a double-stranded
DNA virus that mainly infects cells in the liver but has also been found in bile duct
epithelium, pancreas, kidneys, and lymphoid tissues [9, 10]. HBV is spread through
exposure to blood and bodily fluids including saliva, semen, and vaginal secretions
[1, 7]. It can be contracted percutaneously, or through mucous membranes [1, 7].
Our focus here is on mother-to-child transmission, where the primary route is
through mucous membranes during passage through the birth canal [7]. Only a
small percentage of cases are acquired intrauterine, likely from transplacental “leak-
age” of maternal blood during a threatened abortion or preterm labor [11, 12].

A maternal HBV DNA level of >100,000 IU/mL is the most important inde-
pendent risk factor for MTCT; transmission rates are reportedly 90% if the viral
load is greater than 10° copies/mL [13, 14]. These rates are decreased with infant
immunoprophylaxis (see Prevention, below). However, even with immunopro-
phylaxis, transmission rates of 8-30% have been reported from women with high
viral loads [13, 15, 16]. In a retrospective study by Zou et al. [16], immunopro-
phylaxis failure rates for HBV DNA levels of <6, 6-6.99, 7-7.99, and >8 log,
copies/mL were 0%, 3.2%, 6.7%, and 7.6%, respectively. Rates of transmission
also vary depending on the presence of the hepatitis B e antigen (HBeAg), a
marker of infectivity. Without measures to prevent transmission, the rates of
MTCT from mothers who are HBeAg positive are 70-90% [4, 17]. In mothers
without HBeAg, rates of MTCT are 10-40% [4]. Timing of maternal acquisition
of acute HBV also affects the risk of vertical transmission, with the highest risk in
the third trimester or near the time of delivery [18].

Data surrounding the risk of MTCT with invasive tests such as amniocentesis
and chorionic villus sampling are limited. A case-control study in 2014 showed a
significant increase in rates of vertical transmission in women undergoing

Box 1 Risk Factors for Mother-to-Child Transmission of Hepatitis B Virus
Maternal
High maternal viremia
HBeAg positive
Maternal infection near time of delivery
Neonatal
Failure to receive appropriate passive-active immunoprophylaxis (hepatitis
B vaccine and immune globulin)
Other
Invasive testing (i.e., chorionic villi sampling, amniocentesis) when viral
load is high
Preterm labor
Threatened abortion
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amniocentesis versus controls when stratified by HBV DNA levels >7 log,, copies/
mL (50% vs. 4.5%, respectively) [19]. Women considering invasive testing should
be counseled about the possible increased risk of transmission with high viral loads,
but if genetic testing is indicated, it can be offered [20]. These women should be
counseled on available noninvasive screening options [21].

Clinical Findings

Acute infection in adults. After an incubation period of approximately 75 days
(range, 30—-180 days), symptoms of acute HBV may present in 30-50% of infected
individuals; however, most people with acute HBV, including pregnant women, are
asymptomatic [1]. Of those who do exhibit symptoms, they include nausea, vomit-
ing, abdominal pain, fatigue, jaundice, loss of appetite, and joint pain [1, 7].
Extrahepatic signs such as a cutaneous rash may also occur [22]. The duration of
these signs and symptoms ranges from only a few weeks up to 6 months [7]. The
risk of an acute infection causing liver failure (acute fulminant hepatitis) is low, but
when this occurs, it can lead to death, with fatality rates of 0.5-1.5% [22].

Acute infection in children. Infants and young children infected with HBV typi-
cally have no signs or symptoms [22]. This highlights the importance of serologic
follow-up testing after perinatal HBV exposure (see Prevention, below).

Chronic infection. Adults and children with chronic HBV are usually asymptom-
atic, until development of liver cirrhosis, hepatocellular carcinoma, or liver failure
[1,7,22].

Diagnosis

Diagnosis of HBV starts with a thorough history and physical exam. Both the
American College of Obstetricians and Gynecologists and the US Preventive Services
Task Force recommend universal testing for hepatitis B virus in pregnancy [21, 23].
Screening is based on detection of hepatitis B surface antigen (HBsAg). HBsAg can
be detected beginning 30-60 days after infection [1]. A positive test requires further
testing to evaluate for acute versus chronic infection (Table 1). Testing includes hepa-
titis B surface antibody (anti-HBs), total hepatitis B core antibody (anti-HBc), and
hepatitis B core IgM antibody (IgM anti-HBc). Presence of the IgM anti-HBC indi-
cates acute infection. Positive results for the HBsAg must be reported to the state
health department, based on state reporting requirements [21, 24].

Once a diagnosis of HBV is made, additional laboratory testing includes evalua-
tion of HBV viral load and HBeAg, liver function testing (i.e., aminotransferases,
alkaline phosphatase, coagulation studies), and a complete blood count. These
women should also be screened for coinfection with hepatitis C virus, hepatitis delta
virus, and human immunodeficiency virus. Hepatitis A testing can also be done to
evaluate for a need for vaccination. Imaging studies, such as a liver ultrasound,
should also be performed in all patients [25].
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Table 1 Interpretation of hepatitis B virus (HBV) serologic markers

Serologic test Result Interpretation

HBsAg Negative Susceptible to HBV

Anti-HBc Negative

Anti-HBs Negative

HBsAg Negative Immune due past infection

Anti-HBc Positive

Anti-HBs Positive

HBsAg Negative Immune due to vaccination

Anti-HBc Negative

Anti-HBs Positive

HBsAg Positive Acute infection

Anti-HBc Positive

IgM anti-HBc Positive

Anti-HBs Negative

HBsAg Positive Chronic infection

Anti-HBc Positive

IgM anti-HBc Negative

Anti-HBs Negative

HBsAg Negative 1. False positive—susceptible to HBV
Anti-HBc Positive 2. Resolved infection

IgM anti-HBc Negative 3. Chronic infection—"low level” of infectivity
Anti-HBs Negative 4. Passive transfer to infant of HBV infected mother

Adapted from [22]

Treatment

All pregnant women should be screened for HBsAg at their first prenatal visit. In
women who engage in high-risk behaviors (i.e., injection drug use, HBsAg-positive
sexual partner), testing should also be done when admitted for delivery [22]. A posi-
tive test requires follow-up, as noted in the section on “Diagnosis.”

Women who have not previously been vaccinated for HBV should receive the
vaccine if they are at high risk of infection. High-risk individuals include injection
drug users, HIV-positive persons, household contacts of persons with chronic HBV,
health-care workers, those with >1 sexual partner in the past 3 months, recent diag-
nosis of a sexually transmitted infection, developmentally delayed persons in a
long-term care facility, hemodialysis patients, and those traveling to high-prevalence
regions [21, 26]. Currently available adult vaccines include two single-antigen vac-
cines (Engerix-B® and Recombivax HB®) and one combination hepatitis A and B
vaccine (Twinrix®) [21, 26]. Each of these is to be administered as a three-dose vac-
cine series, by intramuscular injection.

In the third trimester, women with known HBV infection should have repeat
viral load testing completed in order to determine if they would benefit from antivi-
ral therapy. The American Association for the Study of Liver Diseases and the
Society for Maternal-Fetal Medicine propose antiviral therapy in pregnant women
with >6 log10 copies/mL (1 million copies/mL, or 200,000 IU/mL) [20, 25]. Due to
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its safety in pregnancy and the low risk of resistance, the first-line antiviral therapy
is tenofovir [20, 25]. Alternative therapies include telbivudine and lamivudine.
Timing of initiation of therapy has not been well studied, but many suggest starting
at 28-32 weeks gestation [25]. Upon discontinuation of therapy, women must be
monitored closely for aminotransferase flares [25].

Several studies have been performed to evaluate the benefit of HBIG administra-
tion to pregnant women infected with HBV. A Cochrane review determined that
because of the low quality of the studies, no benefit could be shown [27].

While there have been studies to evaluate the benefit of elective cesarean delivery
in reducing the risk of HBV transmission, the data are conflicting and the quality is
low. Cesarean delivery solely for prevention of HBV transmission is not recom-
mended [20, 25]. In addition, there is not enough data to make recommendations on
the use of internal fetal monitoring during the intrapartum course [21].

Prevention

In order to prevent MTCT, it is recommended that children born to mothers with
HBYV infection receive passive-active immunoprophylaxis. This is a combination of
HBIG (the passive component) and the single-antigen hepatitis B vaccine
(Recombivax HB® or Engerix-B®) (the active component) [21, 22]. When given as
soon as possible (no later than 12 h of life), followed by completion of the three- or
four-dose vaccine series, immunoprophylaxis is 85-95% effective in preventing
transmission from mothers with HBsAg and HBeAg positivity [4, 28]. Passive-
active prophylaxis should also be given to newborns of mothers with unknown
HBsAg status (Table 2) [20].

Women with HBV, but with no other contraindications to breastfeeding, should
be encouraged to do so, as long as the infant receives passive-active immunopro-
phylaxis at birth [20, 21, 29]. Women on antiviral therapy should be counseled that
although drug labels may recommend against breastfeeding while on these

Table 2 Passive-active immunoprophylaxis against hepatitis B infection for infants by maternal
hepatitis B surface antigen status

Maternal HBsAg
status at delivery | Hepatitis B vaccine Hepatitis B immune globulin
Positive Within 12 h Within 12 h
Negative >2 kg: Within 24 h Not indicated
<2 kg: At 1 month of age
or discharge, whichever
comes first
Unknown/ Within 12 h >2 kg: If mother’s HBsAg test is positive OR
pending at age 7 days or hospital discharge if mother’s
HBsAg status still unknown
<2 kg: Within 12 h unless mother’s HBsAg
testing is negative by then
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medications, the American Association for the Study of Liver Diseases reports that
there is minimal excretion of the drugs in breast milk. The overall risk of exposure
is unknown [25].

Follow-up of neonates born to mothers with HBV involves completion of the
vaccine series and postvaccination testing (see chapter “Immunizations in the
Nursery”). The recommended schedule for the vaccine series with the single-antigen
vaccine is dose #1 within 12-24 h of life, dose #2 at 1-2 months of age, and dose #3
at 6 months of age (not sooner than 24 weeks of age) [22]. If the series is completed
with a combination vaccine, an “extra” dose is often given at 4 months but does not
preclude the need for the 6-month dose. For HBV-exposed infants with a birth
weight of <2 kg who receive HBV vaccine at birth, the immune response to the first
dose may not be adequate; those infants should receive three more doses, starting
after 1 month of age [22].

At 9-12 months of age, postvaccination testing for HBsAg and anti-HBs can be
completed to rule out infection and to evaluate for protective titers [22]. If positive
for HBsAg, the proper testing and follow-up should be done in a timely manner. If
HBsAg is negative and anti-HBs is >10 mIU/mL, the infant is considered protected
and no intervention is needed. If anti-HBs is <10 mIU/mL, additional immunization
and follow-up testing should be completed (see chapter “Immunizations in the
Nursery”) [22].
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