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Hepatitis B Virus in Pregnancy
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Chronic hepatitis B virus (HBV) infection remains an im-
portant worldwide cause of chronic liver disease, which may
lead to the development of cirrhosis, decompensated liver
disease, and/or hepatocellular carcinoma. It is estimated that
2 billion people worldwide have been infected with HBV,
350 million of whom are chronically infected, with 50 mil-
lion new cases diagnosed annually, despite the availability of
an effective and safe vaccination. In the United States, the
overall prevalence of HBV infection is 1.25 million,1 which
may not account for some high-risk groups that would
increase this estimate to 2 million.2

The prevalence of HBV infection varies greatly in different
regions of the world, with rates of detectable hepatitis B sur-
face antigen (HBsAg) ranging from 15% in highly endemic
areas such as sub-Saharan Africa, Asia (excluding Japan), the
Pacific Basin, parts of the Middle East, and the Amazon Basin
to less than 2% in North America and western Europe. In
areas of low endemicity, immigration patterns contribute to
local variability in prevalence rates of HBV infection, particu-
larly in communities with a large number of immigrants
from highly endemic areas, many of whom may be women
of childbearing age.

HBV is effectively transmitted via percutaneous or mucosal
exposure to infectious blood or bodily fluids that contain
blood. In regions of high endemicity, perinatal transmission
from an infected mother to her newborn child remains an
important mode of HBV infection, although there is also a
substantial contribution from early horizontal transmission
between infected family members or other individuals. For
an infant whose mother is chronically infected and has sero-
logic evidence of active HBV replication based on detection
of hepatitis B e antigen (HBeAg), the risk for chronic HBV
infection is high and ranges from 70% to 90% by the age of
6 months in the absence of passive immunoprophylaxis with

hepatitis B immunoglobulin (HBIg) and hepatitis B vaccina-
tion. Children born to HBeAg-negative mothers have a lower
risk of infection that ranges from 10% to 40%, although
most of those who do get infected will also develop chronic
infection.3 Standard passive-active immunoprophylaxis with
HBIg and hepatitis B vaccination administered immediately
after birth to infants of HBsAg-positive mothers significantly
reduces the risk of HBV transmission. However, despite
these measures, 5% to 10% of infants born to HBeAg-posi-
tive mothers subsequently become HBsAg-positive. This
infection rate may be related to high levels of maternal vire-
mia, intrauterine infection, or HBV mutation of the surface
protein.4–6

Risk of Transmission
The likelihood of chronic infection in a newly infected

individual is highly dependent on age at the time of infec-
tion. Children infected perinatally have a much higher risk
of chronicity, with 90% of infants progressing to chronic
infection after exposure compared with 25% to 50% of chil-
dren infected between the ages of 1 and 5 years, <10% of
those infected in later childhood, and <5% of those infected
in adulthood. The mechanism for immune tolerance in early
infancy is not clearly elucidated but is postulated to be asso-
ciated with transplacental maternal HBeAg induction of T
cell tolerance to hepatitis B core antigen (HBcAg) and HBeAg
in the neonate. It has also been noted that neonates infected
in utero do not have immunoglobulin M antibody to HBcAg,
manifesting a lack of primary immune response.7,8 HBsAg is
not believed to cross the placental barrier but is usually
acquired at birth or shortly thereafter. Thus, the presence of
HBsAg in cord blood may indicate intrauterine infection.
Transplacental transmission has been shown to be
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significantly associated with maternal HBeAg positivity,
HBsAg titers, HBV DNA level, and a history of threatened
preterm labor.9 Studies have examined other risk factors for
in utero transmission, and some indicate increased risk with
threatened abortion,10 while amniocentesis did not appear to
increase risk of acquiring HB infection.11

The role of maternal viremia has been examined exten-
sively as a significant factor in perinatal transmission. In an
early study, Burk et al.12 evaluated the role of maternal HBV
DNA in a nested case-control study cohort of 773 HBsAg-
positive Taiwanese women and found a significant relation-
ship between serum HBV DNA levels and a persistently
infected infant. The odds ratio of persistent infant infection
was 147 in those born to HBeAg-positive mothers with
serum HBV DNA levels �1.4 ng/mL.

More recent studies have confirmed the important role of
HBV DNA in perinatal transmission with varying thresholds
for risk. More recently, Wiseman et al.13 reported on 313
HBsAg-positive pregnant women with 138 babies born to
the HBV DNA–positive women (n ¼ 213) who were fol-
lowed for 9 months postpartum. They found a transmission
rate of 9%, even with appropriate immunoprophylaxis. All
cases of transmission occurred in those with HBV DNA
levels >108 copies/mL. Another retrospective study by
Zou et al.14 stratifying predelivery DNA with transmission
reported 0% transmission with <106 copies/mL, 3% 106-
107 copies/mL, 6.7% 107-108 copies/mL, and 7.6% �108

copies/mL.
Studies assessing the infection rate in infants born via ce-

sarean section versus vaginal delivery have not been conclu-
sive in showing a significant difference in neonatal HBV
infection, and insufficient data exist to recommend changes
in the mode of delivery for HBV-infected women.15 Postpar-
tum management should focus on the administration of
HBIg and hepatitis B vaccine to the neonate within 12 hours,
as the efficacy of HBIg declines as the time between birth
and the initial dose increases. The hepatitis B vaccine series
should then be continued with two additional doses (a total
of three doses: one given at birth, one at 4 weeks to 2
months of age, and one at 6 months of age), and follow-up
HBsAg and antibody to HBsAg titers should be tested at 9 to
15 months of age. This passive-active immunoprophylaxis
regimen is associated with successful prevention of neonatal
infection in 95% to 100% of newborns, although the effec-
tive implementation of this program varies in some countries
and health care systems.

An additional clinical concern often raised in early infancy
is the risk of HBV transmission with breastfeeding, as several
small early studies reported small amounts of HBsAg in
breast milk. More recent, large prospective studies, however,
have reported low rates of HBV transmission in the setting
of vaccine prophylaxis.16 Current recommendations from the

Centers for Disease Control and Prevention support breast-
feeding in HBV-infected women.

Antiviral Therapy in Women of
Childbearing Age

A young woman who is infected with HBV presents myr-
iad clinical dilemmas. If a woman of childbearing age
presents with chronic HBV infection and is currently not
pregnant, the first issue at hand will be to determine the
state of her disease and the necessity of therapy, along with
the consideration of her family planning status.

Many young women of childbearing age will be in the
immune tolerant stage of disease with HBsAg positivity,
HBeAg positivity, and very high levels of viremia with nor-
mal serum alanine aminotransferase levels. According to the
American Association for the Study of Liver Diseases practice
guidelines,17 this individual would not be a candidate for
antiviral therapy for herself but may be a candidate for anti-
viral therapy to reduce perinatal transmission late in preg-
nancy. If this young woman is planning a pregnancy in the
distant future, consideration for interferon therapy can be
discussed, because it is a defined treatment course of 48
weeks; however, the likelihood of response to interferon is
low in persons with immune tolerance.

If the woman is planning a pregnancy in the near future,
it is unlikely that a clinician would initiate therapy at this
time point due to a paucity of safety data regarding exposure
to antiviral therapy during early pregnancy (i.e., the first tri-
mester) in the hepatitis B population. Nucleos(t)ide antiviral
therapy has the potential for mitochochondrial toxicity and
is of unclear benefit in the young patient with benign liver
disease. If the patient is suspected of having more advanced
fibrosis/cirrhosis or highly active disease, then the clinical
risk benefit assessment may favor initiating therapy and con-
tinuing therapy throughout the course of pregnancy (Fig. 1).

If a woman with known chronic HBV infection who is al-
ready on antiviral therapy presents with an unexpected preg-
nancy, the decision of whether to stop therapy, continue
therapy, or switch agents is a complex one. If she presents
early in the first trimester and has no significant underlying
liver disease, stopping therapy with close monitoring may be
an option. However, if she presents later in pregnancy (i.e.,
the second or third trimester) and had high viremia at base-
line before initiating therapy, the expectation would be that
discontinuation of therapy would result in viral rebound to
her previous levels, necessitating discussion of antiviral ther-
apy for reducing perinatal HBV transmission anyway, so con-
tinuing therapy would be considered (Fig. 2).

If a woman is newly diagnosed with HBV in the first tri-
mester screening of pregnancy, assessment of her disease sta-
tus is key. If the patient has previously unrecognized

R E V I E W Hepatitis B Virus in Pregnancy Tran

30 Clinical Liver Disease, Vol. 2, No. 1, February 2013 An Official Learning Resource of AASLD



advanced disease, then initiating therapy may be warranted,
and accepting the unknown risk of antiviral therapy may
outweigh the risk of decompensation during pregnancy. If,
as is more likely the case, the patient has immune tolerant
or early disease, then consideration of treatment in the third
trimester would be indicated, depending on her risk factors
(Fig. 3).

Treatment in the Third Trimester
If the mother’s disease state was stable, not advanced and

the clinician had deferred antiviral therapy on the mother’s
behalf, then as the third trimester approaches, consideration
of the perinatal hepatitis B risk to the newborn now becomes
the issue. Quantifying the HBV DNA in late second trimester
will allow ample time for discussion about the risks and ben-
efits of initiating antiviral therapy. Xu et al.18 published a
randomized controlled trial of lamivudine versus placebo in
highly viremic, HBeAg-positive, HBV-infected pregnant
women. At 1-year follow-up, they showed a benefit in
mother-child pairs who had received therapy compared with
those who had received placebo; however, due to a high
number of infants lost to follow-up, especially in the placebo
arm, the data were inconclusive.18 Meta-analyses on lamivu-
dine treatment to prevent perinatal transmission have been

FIGURE 1. Treatment algorithm for an HBV-infected woman who is plan-
ning a pregnancy.

FIGURE 2. Treatment algorithm for an HBV-infected woman who is already on antiviral therapy and presents with an unexpected pregnancy.
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limited by the quality of studies and variability of
definitions.19

Currently, there are only seven antiviral therapies that
have been approved by the US Food and Drug Administra-
tion (FDA) for the treatment of HBV. Interferon, both stand-
ard and pegylated, is contraindicated in pregnancy due to
concerns about interferon-antiproliferative effects on the
developing fetus. Of the oral antivirals lamivudine, adefovir,
entecavir, telbivudine, and tenofovir, only two are FDA preg-
nancy class B (telbivudine, tenofovir); the others are all preg-
nancy class C. The oral agent with the most human safety
data is lamivudine, due to its use in human immunodefi-
ciency virus (HIV) infection; however, its FDA classification,
concerns about development of viral resistance, and its lower
potency may reduce its clinical use for some patients in this
setting.

Several reports have been published on the use in China
of telbivudine to prevent perinatal transmission. In the larg-
est of these studies, Han et al.20 reported on 229 HBV-
infected pregnant women with high HBV viral load (>107

log copies/mL) who were treated with telbivudine starting at
weeks 20 to 32 of pregnancy and stopped either postnatally

(in those who were immune tolerant) or continued (in those
who had immune active disease) compared with non-
randomized untreated controls. All infants received HBIg and
vaccination as appropriate per protocol and were followed
up at 7 months. Perinatal transmission occurred in 8% of
those who were not treated compared with 0% who did
receive telbivudine. No adverse events were noted with
telbivudine.20

Limited data exist on the treatment of HBV in pregnancy
with tenofovir, but extensive safety data in HIV-treated indi-
viduals reported in the Antiretroviral Pregnancy Registry21

suggest no increase in risk from the general population for
birth defects, though these data are limited by the self-
reported nature of the registry.

The duration of antiviral therapy when used in the setting
of pregnancy is based on the rationale of the initial treatment
decision. If a clinician started treatment based on advanced
disease in the mother or other maternal issues, then continu-
ing therapy during pregnancy and post-partum would be
beneficial to prevent disease progression and flares. Breast-
feeding while on therapy is of unknown risk and current
labeling guidelines discourage use during breastfeeding. If

FIGURE 3. Treatment algorithm for the management of HBV infection during pregnancy.
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treatment was initiated in order solely to prevent perinatal
transmission in a mother with high viremia, once the infant
is born and receives the initial HBIg and vaccine, antiviral
therapy is of no clear benefit to the infant or the mother.
Discontinuing antiviral medication at any point during or af-
ter pregnancy requires close monitoring, as immunologic
changes in pregnancy have been reported with the potential
for flares.22,23

Thus, in the third trimester, based on accumulating data,
if maternal viral HBV DNA levels are >107 log copies/mL
(or the equivalent IU/mL), then treatment later in pregnancy
can be supported after extensive discussion with the mother

regarding the risks and benefits. Perinatal transmission at
lower levels of HBV DNA (106 log copies/mL) has been
shown to be a modest risk (3%), but this would then need
to be weighed against the risk of medication-related birth
defects (2%-3%). Treatment at levels <106 log copies/mL
should be considered as part of the management of advanced
disease in the expectant mother, but not for prevention of
perinatal transmission. n
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