
Review Article

Hepatitis B Management in the Pregnant Patient: An Update

Walid S. Ayoub*1,2 and Erica Cohen2

1Department of Gastroenterology and Hepatology, Comprehensive Transplant Center, Cedars Sinai Medical Center,
Los Angeles, CA, USA; 2Department of Gastroenterology and Hepatology, Cedars Sinai Medical Center, Los Angeles, CA, USA

Abstract

Chronic hepatitis B is a worldwide disease, with significant
burden on health care systems. While universal vaccination
programs have led to an overall decrease in incidence of
transmission of hepatitis B, unfortunately, there remain large
areas in the world where vaccination against hepatitis B is
not practiced. In addition, vertical transmission of hepatitis B
persists as a major concern. Hepatitis B treatment of the
pregnant patient requires a thorough assessment of disease
activity and close monitoring for flares, regardless of initiation
of antiviral therapy. We discuss, in this article, the current and
emergent strategies which aim to reduce the rate of trans-
mission of hepatitis B from the pregnant mother to the infant
and we review the updated guidelines regardingmanagement
of liver disease in pregnant women with hepatitis B.
© 2016 The Second Affiliated Hospital of Chongqing Medical
University. Published by XIA & HE Publishing Inc. All rights
reserved.

Introduction

A staggering 2 billion people are infected with the hepatitis B
virus (HBV) worldwide. According to the latest global esti-
mates, 350–400 million of those individuals become chroni-
cally infected with the virus.1 The burden of chronic hepatitis B
in the United States alone is estimated to range from 550,000
to 2 million,2 of which up to 80% of the patients are foreign-
born.3 Chronic hepatitis B infection is the leading cause of liver
disease worldwide, with 20% of those patients at risk for
further complications including hepatocellular carcinoma and
cirrhosis.4

Although there is a safe and effective vaccine, 50 million
new cases are diagnosed annually worldwide.5 The majority
of new diagnoses, however, are classified as mother-to-child
transmission (MTCT), especially in regions with high preva-
lence of the disease.6 In the United States, HBV is usually

transmitted through sexual contact or intravenous drug
use,7 but more than 25,000 infants annually are at risk for
vertical transmission.8 Barriers to eradication of HBV trans-
mission to offspring include under-utilization of immunopro-
phylaxis with hepatitis B vaccination and HBV immune
globulin (HBIG), as well as failure of immunoprophylaxis.
Emerging data has identified an association between high
maternal levels of HBV viral load and increased risk of
MTCT.9,10 The current guidelines recommend treatment ini-
tiation based on disease stage, as determined by HBV viral
load, serologic status and degree of liver injury. Therapeutic
options include oral nucleos(t)ide analogues and interferon.11

Female patients of childbearing age present a unique
challenge to clinicians, who must facilitate appropriate coun-
seling to ensure safe treatment of a mother during pregnancy
and in the post-partum stage. This review article will first
discuss the natural history of HBV infection as it relates to the
known mechanisms of MTCT. Second, it will discuss the
approach to treatment initiation for women of childbearing
age. Lastly, it will discuss the current and emerging strategies
aimed at controlling hepatitis B in the pregnant patient in
order to reduce vertical transmission to her offspring. In
particular, the available evidence behind the recommenda-
tions put forth by the American Association for the Study of
Liver Disease (AASLD) and the American College of Obstetrics
and Gynecology (ACOG) will be reviewed, as well as recom-
mendations from thought-leaders in the field.

Stages of HBV

The risk for development of chronic HBV infection is inversely
related to the age of exposure. Infants exposed to HBV
progress to a chronic infection in 90% of cases, whereas
toddlers and young children clear the virus in only 50% of
cases.12 Infection in the adult population, however, is associ-
ated with only a 5% rate of progression to chronic disease. In
adults, exposure to hepatitis B typically presents with an
acute syndrome and viral clearance is more prevalent. One
possible mechanism for this age-related phenomenon was
prescribed by Publicover and colleagues13 based upon their
findings from a study using a mouse model of HBV infection.
The researchers explained that since CXCL13, a B lymphocyte
involved in trafficking and lymphoid development, is
expressed in an age-dependent manner in both adult mice
and human hepatic macrophages, its expression may be
involved in promoting an immune response to control the
virus.13 Given these findings, pregnant women with chronic
HBV are an important population to target in order to
decrease the overall burden of HBV infection worldwide.

Chronic hepatitis B progresses through four phases
(Table 1). The variability in the phase duration and the
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frequency of fluctuation between phases of infection can lead
to difficulty in characterizing a patient’s disease status. While
immune tolerance is the hallmark of the first phase of the
disease, the second phase is characterized by immune activ-
ity or viral clearance. In the third phase, the host enters into
an inactive carrier state, and in the fourth phase the (now
chronic) hepatitis B is reactivated.

Patients in the immune-tolerant phase tend be of younger
age, and are typically infected in the perinatal period. In this
stage, there is little immune response raised against the
virus, a very high viral load, normal alanine aminotransferase
(ALT) level and little inflammation (as seen on liver biopsy).
The viral mechanism leading to the immune-tolerant state is
not well understood but may be related to inadequate T cell
response.14 Fetal infection is thought, in part, to be secondary
to trans-placental maternal hepatitis B e-antigen (HBeAg)
induction of T cell intolerance to the HBV core antigen and to
HBeAg in the neonate.15 As neonates lack IgM antibodies to
the hepatitis B core antigen (HBcAg), they cannot mount a
primary response.16

The mark of the beginning of the immune-active phase
includes elevated ALT level, HBeAg positivity, fluctuating viral
load, and inflammation (as seenon liver biopsy). This stagecan
continue for weeks or several years. If the immune response is
able to clear the HBeAg and develop a corresponding antibody,
then the patient has transitioned to the inactive carrier status.
If, however, the HBeAg is not cleared, then the patient may
develop ongoing liver damage. Initiation of anti-viral therapy is
recommended to halt the progression of HBV infection to liver
diseases,with the long-termgoal of hepatitis B surface antigen
(HBsAg) reduction to non-detectable levels or eradication. It is
important to note that treatment of HBV with antiviral drugs
decreases liver fibrosis, but does not entirely eliminate risk of
developing liver cancer. As a result, ongoing hepatocellular
carcinoma surveillance is recommended for an indefinite
period.5

Transition to the inactive carrier phase is characterized by
clearance of HBeAg and development of its respective anti-
body. During this phase, HBV deoxyribonucleic acid (DNA)
levels are low and the ALT level is normal, due to decreased
immune activity. The degree of abnormal liver histology
depends on the extent of injury that occurred during the
immune-active phase. The inactive carrier phase confers a
favorable diagnosis in the absence of preceding liver injury. In
addition, patients may experience histologic improvement
and cessation of disease progression. Close observation is
recommended during this stage, even though the patients are

considered to be at low-risk of disease progression. Indeed, a
recent study, in which 146 inactive carriers were followed for
over 2 decades, 29% presented increases in ALT levels above
normal, while a single patient experienced spontaneous
reactivation despite the HBeAg-negative state and two
patients developed hepatocellular carcinoma.17

Although HBsAg clearance is rare in this stage, 0.5% of
those with inactive chronic hepatitis B annually will sponta-
neously clear HBsAg, thereby classified under a “cure” status.
However, these patients are still at risk of liver disease
progression, especially if the clearance occurred late in life.
The prolonged immune response is thought to permit pro-
gression of liver disease.18 Aminority of patients that achieves
HBsAg seroclearance will have transiently detected viremia.
However, if HBsAg clearance occurs, the patient has lowered
risk of liver decompensation and higher chance of survival.
These benefits are irrespective of the mode of seroclearance
(spontaneous versusmedical therapy-induced).19

Up to 80% of patients who achieve spontaneous HBeAg
seroconversion will remain in the inactive phase, while the
remaining 20% spontaneously revert to HBeAg positivity.
Males, individuals infected with genotype C and individuals
over 40 years of age are at highest risk of reverting back to
HBeAg positivity.5

It is possible for viral reactivation to occur even after years
of the virus being in the quiescent state. In this case, as in the
inactive carrier state, HBeAg is notably absent. This is due to a
dominant pre-core stop codon that eliminates the wild-type
e-antigen.20 Patients with this type of infection are at an
increased risk of progression of liver disease, compared to
those with HBeAg-positive infection.19 Differentiating between
inactive carriers and chronic active HBeAg-negative patients
is difficult. However, HBsAg levels may help delineate the
inactive carriers, as they tend to be lower than in chronic
active carriers.21

Management of women of childbearing age

The decision to initiate therapy in women of childbearing age
must weigh the risk of liver progression, concern for vertical
transmission and increased risk of perinatal flares with
possible medication side effects and adverse fetal outcomes.
Typically, women of childbearing age are not candidates for
antiviral therapy owing to early stage of the HBV disease.
However, such patients with high viremia may benefit from
antiviral therapy when planning to become pregnant since it
reduces the risk of perinatal transmission.

Table 1. Characteristics of the phases of HBV infection

Phase HBeAg HBV DNA ALT Liver histology
Indication for
treatment

Immune-tolerant Positive Elevated:
>200,000 IU/mL

Normal Minimal inflammation and
fibrosis

No

HBeAg-positive
Immune-active

Positive $20,000 IU/mL Elevated
>2x ULN

Moderate to severe
inflammation or fibrosis

Yes

Inactive CHB Negative Low or
undetectable

Normal Minimal inflammation,
variable fibrosis

No

HBeAg-negative
reactivation phase

Negative Elevated:
$2,000 IU/mL

Elevated Moderate to severe
inflammation or fibrosis

Yes

Abbreviations: ALT, alanine aminotransferase; CHB, chronic hepatitis B; HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; ULN, upper limit of normal.
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If a woman of childbearing age presents with chronic HBV
and is not pregnant, the aim of management is to determine
disease severity, as in any other patient. This is accomplished
by assessing HBV DNA level and HBeAg status, and by
evaluating the presence and extent of liver injury by measur-
ing ALT level and/or investigating liver histology. Most often
women of childbearing age do not have active inflammation.
Therefore, the AASLD practice guidelines do not recommend
initiation of antiviral therapy.5 Similarly, guidelines concur
that women with chronic HBV who are planning to conceive
should not be started on antiviral therapy due to concerns
regarding fetal exposure to these drugs in early pregnancy
and their effects on organogenesis. However, patients with
significant liver injury, including fibrosis and cirrhosis, should
be placed on and/or continue the antiviral drug regimen to
prevent flares during pregnancy. Pegylated-interferon is the
only finite treatment course available for chronic hepatitis B
infection. This may be a good option for women who wish to
conceive and who are willing to wait 18 months (consisting of
12 months of therapy followed by 6 months to assess the
response) prior to conceiving. Among the available therapies,
the interferon injection results in a higher percentage of
clinical remission and HBeAg seroconversion than the oral
antiviral agents.22

Women who have been started on antiviral therapy and
then become pregnant require a careful discussion of the risks
of antiviral discontinuation against fetal exposure. Patients
with underlying cirrhosis are at highest risk of HBV decom-
pensation during the perinatal period. A retrospective review
of almost 400 mothers with HBV-related cirrhosis found that
15% experienced a severe flare while pregnant and demon-
strated a 1.8% risk of maternal mortality and 5.2% risk of
fetal death.23 In another case series involving 12 women it
was found that viral rebound occurred in 8 of the patients and
6 of the patients experienced a 5-fold increase in ALT levels
after discontinuation of therapy during pregnancy.24 All
patients subsequently recovered, but these findings under-
scored the potential consequences of medication cessation
in a pregnant patient. As a result, it is recommended that
antiviral therapy be continued in a pregnant female with
decompensated cirrhosis.

Pregnancy and HBV-related liver disease

Chronic hepatitis B infection alone does not adversely affect
rates of fertility or fetal outcomes.25 However, women with
decompensated cirrhosis as a result of HBV infection have
impaired fertility, due to the associated hormonal imbalances,
and are at risk of maternal and perinatal death, gestational
hypertension, abruption, preterm birth and fetal growth
restriction.26,27 On the contrary, pregnancy itself does not
directly impact HBV-related liver disease. Although alterations
in hormone levels during pregnancy may be involved in acute
flaresdue to changes in viral loadand levels of liver enzymes.25

Screening the pregnant patient

The American Congress of Obstetrics and Gynecology recom-
mend that every pregnant patient undergo HBV screening.
Levels of HBsAg and surface antibody should be measured at
the earliest prenatal visit.28 If the testing shows negativity
for both, then an HBV vaccination series should be adminis-
tered to the high-risk individuals. If the HBsAg testing shows
positivity, then the clinician should confirm infection with

quantitative measurement of HBV DNA at baseline and at
week 28, along with HBeAg status and ALT levels. Individuals
who are sexual contacts and household members of the
HBsAg-positive pregnant woman should also be screened.
The ACOG recommends referral to a specialist immediately
if viral load is >20,000 IU/mL, ALT is >19 IU/mL or HBeAg
is positive.28,29 If these criteria are not met the referral can
be post-partum. If the patient’s viral load >1 million copies
(200,000 IU/mL), then consideration of antiviral therapy
at week 32 is recommended. If the viral load is <200,000
IU/mL, antiviral therapy is not recommended unless the preg-
nant female has active liver disease. All infants require the
HBV vaccination series and HBIG within 12 hours of birth.
Delays in obtaining passive-active immunoprophylaxis can
also lead to viral transmission to the fetus. Fig. 1 summarizes
these recommendations.

Reducing MTCT

The main goal of antiviral therapy in the pregnant patient is to
reduce the rates of vertical transmission. Immunoprophylaxis
with HBIG and HBV vaccination immediately after birth that is
followed by completion of the vaccination series has been used
to prevent MTCT in the setting of HBsAg-positive mothers.
Unfortunately, this modality fails to prevent transmission in
up to 30% of children.25 Zou et al30 studied a large cohort of
1043 mothers and found a correlation between maternal HBV
DNA levels and immunoprophylaxis failure that indicated
maternal pre-delivery HBV DNA levels >6 log10 copies/mL
are associated with reduced prophylaxis effectiveness. Bai
et al31 corroborated this finding by showing that intrauterine
transmissionmay be due to HBV crossing the placental barrier,
according to positive HBV staining of placental tissue in
mothers with high viral loads. In contrast, postnatal transmis-
sion is very rare and not currently a target of prevention.

In the general population, antiviral agents with high
barrier to resistance (i.e. tenofovir and entecavir) remain
first-line oral therapies (Table 2). Antiviral agents with excel-
lent safety profiles but a lower resistance barrier (i.e. lamivu-
dine and telbivudine) can lead to cross-resistance with other
agents. Among the available oral nucleos(t)ide agents, data is
available for the use of tenofovir, lamivudine and telbivudine
in pregnancy; in contrast, there is limited data regarding the
use of entecavir and adefovir in pregnancy and they are not
currently recommended in this population.

Based on the available data from the CDC and Registries of
HIV-Infected Mothers, there is no significant difference in the
rate of adverse outcomes if the HBV drug was initiated in the
first trimester compared to later on in pregnancy.32 The risk of
continuation of a prior antiviral therapy upon becoming preg-
nant appears low, and is recommended in patients with fib-
rosis or decompensated liver disease to prevent flares. If there
is concern about prolonged fetal exposure in those without
advanced disease, therapy can be withheld as long as close
follow-up is maintained. All oral nucleos(t)ide agents inhibit
HBV DNA polymerases, but also interfere with mitochondrial
DNA replication, which can lead to lactic acidosis.19 Little is
known about the specific effects of mitochondrial toxicity in
the developing fetus during organogenesis of the first trimes-
ter. Shared decision-making and ongoing discussion with
patients regarding the risk to the fetus versus the risk
related to the mother’s liver decompensation are vital for
effective management of this population.
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Fig. 1. Suggested management of HBV in pregnant patients. Adapted from AASLD5, ACOG28 and Pan et al25. Abbreviations: Anti-HBsAg, antibody to hepatitis B
surface antigen; ALT, alanine aminotransferase; DNA, deoxyribonucleic acid; HBIG, hepatitis B immunoglobulin; HBsAg, hepatitis B surface antigen.

Table 2. Treatment options for chronic HBV in pregnancy5

Drug and dose Indication
Pregnancy
category Potential side effects

Risk of
resistance

Peg-IFN 2a 180 mg/week
(Finite therapy may be
used prior to conception)

HBV (HBeAg-positive or -
negative), compensated disease,
viral replication, liver
inflammation

Cz Flu-like symptoms, fatigue,
depression, cytopenias,
autoimmune disorders

Low

Lamivudine 100 mg/d Chronic HBV with viral replication
and liver inflammation

Cz Pancreatitis, lactic acidosis High

Telbivudine 600 mg/d Chronic HBV with viral replication,
transaminitis, or active histology

B** Myopathy, creatinine kinase
elevation, lactic acidosis

Moderate

Entecavir 0.5-1 mg/d Chronic HBV with active viral
replication

Cz Lactic acidosis Low in
HBV naïve
patients

Adefovir 10 mg/d Chronic HBV Cz Acute renal failure, Fanconi
syndrome, nephrogenic
diabetes insipidus, lactic
acidosis

Moderate

Tenofovir 300 mg/d Chronic HBV B** Nephropathy, Fanconi
syndrome, osteomalacia,
lactic acidosis

Low

**Animal reproduction studies have shown an adverse effect on the fetus and there are no adequate and well-controlled studies in humans, but potential benefits may
warrant use of the drug in pregnant women despite potential risks.

zAnimal reproduction studies have failed to demonstrate a risk to the fetus and there are no adequate and well-controlled studies in pregnant women.

Abbreviations: HBeAg, hepatitis B e antigen; HBV, hepatitis B virus; Peg-IFN 2a, pegylated-interferon 2a.
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The American College of Gastroenterology (ACG) and
AASLD guidelines both strongly recommend initiation of
antivirals in highly viremic patients at 28–32 weeks of
gestation in order to reduce MTCT. Tenofovir and telbivudine
remain first-line therapies. A recent prospective trial looked at
perinatal transmission rates in highly viremic mothers (HBV
DNA >107 log copies/mL) who were administered telbivudine
at 600 mg/d initiated at 20–32 weeks of gestation versus
those given no treatment; standard immunoprophylaxis was
given to all offspring. There was a significant decrease in the
mean viral load of the treatment arm before delivery and no
fetal transmission was detected subsequently. However, 8%
of the control group (7 of 88) transmitted the virus to their
infants. The rate of perinatal complications and congenital
abnormalities were comparable in each group.33 Pan et al34

have shown similar efficacy for telbivudine in the prevention
of MTCT. Similarly, a Taiwanese group reported that treatment
with tenofovir in highly viremic mothers improved maternal
ALT levels, decreased infant HBV DNA at birth and decreased
infant HBsAg positivity at 6 months.35

Han et al36 evaluated lamivudine initiation in the second or
third trimester for mothers with high viremia and HBeAg pos-
itivity. Similar to findings in telbivudine-treated mothers, the
lamivudine-treated mothers had a high rate of response
(160/164), and higher ALT normalization rate (90.2% vs.
55.88%). By 7–12 months after birth, none of the infants
born to the lamivudine-treated mothers tested positive for
HBsAg, compared to 8.7% (8/92) of infants born to mothers
in the control group. None of the treated mothers required
treatment discontinuation due to resistance or adverse
events.36 Generally, resistance development is quite rare in
short-term therapy.37 However, Ayres et al38 did demonstrate
increased resistance to lamivudine even in a short course of
therapy. Lamivudine is generally recommended in the third
trimester, to avoid resistance development as well as to min-
imize fetal exposure. If resistance to lamivudine develops, the
therapy regimen can be safely switched to tenofovir.

Current recommendations by the AASLD cite HBV DNA
levels >2 3 105 IU/mL as an indication for initiation of
therapy, as risk of HBV transmission increases with level of
viremia.5 Pan et al25 have suggested additional parameters
for initiation of antiviral therapy, including prolonged uterine
contractions or threatened preterm labor, as these may
disrupt placental function or cause leakage and increase the
risk of MTCT. Additionally, the authors maintain that MTCT
risk increases for cases in which a prior child failed immuno-
prophylaxis and that therapy should be initiated in the pro-
ceeding pregnancy.25 This has not been adapted into the
Hepatology or Obstetrics guidelines to date, as additional
studies are needed to confirm these recommendations.

The duration of treatment post-partum varies between 0–3
months, depending on the indication for treatment initiation,
HBsAg positivity, and breastfeeding.11,39 Discontinuation of
therapy at any point during or after pregnancy requires mon-
itoring because of the potential for HBV flare upon withdrawal
of antiviral therapy in the subsequent 6 months.

Mode of delivery: does it matter?

There is conflicting evidence surrounding the effect of the
mode of delivery on the risk of MTCT. Older studies evaluating
MTCT rate in infants born via Caesarean section versus
vaginal delivery did not show a significant difference in rates
of infant HBV infection.40,41 A more recent meta-analysis

revealed a 17.5% absolute risk reduction with Caesarean
section compared to immunoprophylaxis alone, suggesting
a benefit of elective Caesarean section to reduce MTCT.42

Lee et al41 investigated 1409 infants over a four-year period
who had received appropriate immunoprophylaxis at birth and
who had been born to HBsAg-positive mothers. They reported
MTCTrates of 1.4%with elective Caesarean section compared
to 3.4%with vaginal delivery and 4.2%with urgent Caesarean
section. Although after stratification according to level of
viremia (low vs. high, with a cut-off of 1 million copies/mL),
the delivery modality was found to have no impact on MTCT.41

To date, there has yet to be a study comparing elective
Caesarean section and immunoprophylaxis versus immuno-
prophylaxis and vaginal delivery in reducing MTCT while
assessing for fetal outcomes. While the current guidelines
do not recommend a particular mode of delivery, additional
validation studies are needed to make an evidence-based
recommendation. The Society for Maternal Fetal Medicine
states that Caesarean section should not be performed for the
sole indication of reducing vertical HBV transmission.43

Breastfeeding

HBsAg, HBeAg and HBV DNA are excreted in breast milk of
infected mothers. According to the current World Health
Organization there is no additional risk of HBV transmission
through breastfeeding, even in the absence of immuniza-
tion.44 However, breastfeeding should be avoided in the pres-
ence of cracked or bleeding nipples as this would cause mixing
of serous exudates with breast milk and can potentially lead to
transmission of hepatitis B. There is limited data regarding the
safety of breastfeeding while on antivirals. Oral nucleos(t)ide
analogs are known to be excreted in low levels in breast milk.45

While the AASLD and ACOG recommendations support breast-
feeding on antivirals, additional research regarding the poten-
tial excretion of these medications through breast milk and its
effects on infants are needed before definitive recommenda-
tions can be made.

Conclusions

The management and treatment of chronic hepatitis B is
difficult owing to its variable disease course. It is even more
complex in the pregnant patient. Shared decision-making
between the physician and the female patient regarding
timing of initiation of antiviral therapy is vital to improving
outcomes. Optimal initiation of antiviral therapy in the
general population depends on the degree of histological
inflammation and fibrosis. This holds true for pregnant
women as well. We now know that post-partum HBIG and
vaccination for infants born to mothers who are chronically
infected can be ineffective in preventing MTCT in the setting of
elevated maternal level of HBV viremia.

Treatment is generally not indicated in those wishing to
become pregnant, as this age group tends to be in the
immune-tolerant phase. Females with HBV DNA >200,000
IU/mL should have a discussion about starting therapy in
the third trimester. Women in the immune-active phase or
with advanced stages of liver disease should be on therapy
throughout their pregnancy to avoid serious morbidity or
mortality of both the mother and fetus. Some experts
suggest that women in preterm labor or women who had a
previous child who had failed passive-active immunoprophy-
laxis should also receive therapy regardless of the HBV viral
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load. Avoidance of therapy in the early stages of pregnancy is
recommended to avoid unnecessary exposure to the fetus
during early development, although additional studies are
needed to evaluate antiviral therapy on organogenesis.
First-line therapies include tenofovir or telbivudine. If a
patient does not wish to initiate therapy, she should still be
monitored carefully for flares throughout her pregnancy.
Based on the current AASLD and ACOG guidelines, there is
no preferred mode of delivery to prevent fetal transmission
of the virus. Breastfeeding is recommended for infant health.
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