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Chronic Hepatitis B Virus Infection and Pregnancy
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Planning of pregnancy and management of chronic hepatitis B virus during pregnancy includes recognition of
maternal virological status, assessment of liver disease severity and minimization of risk for mother to infant
transmission of infection. Decisions regarding the use of antivirals during pregnancy need to be individualized.
Monitoring for infection and immunization in newborns is also important. For mothers on antiviral therapy,
breastfeeding is not recommended. ( J CLIN EXP HEPATOL 2012;2:366–381)
Approximately 400 million people are chronically in-
fected with hepatitis B virus (HBV) worldwide,1 and
almost half have acquired their infections either

through mother to infant transmission or in early child-
hood, especially in countries where HBV has intermediate
to high prevalence.2 In Asia, 8%–10% of the population is
chronically infected with HBV, and up to 50% of new cases
of hepatitis B infection are due to mother to infant trans-
mission.3 In contrast, the majority of new hepatitis B cases
in developed countries are the result of horizontal
transmission in adulthood. Before the adoption of stan-
dard passive–active immunoprophylaxis treatment, ap-
proximately 70%–90% of infants born to hepatitis B
surface antigen (HBsAg) and hepatitis B e antigen (HBeAg)
positive mothers became chronically infected with HBV.4

The mother to infant transmission rate was reduced
to 5%–10% when infants received appropriate postnatal
hepatitis B immunoglobulin (HBIg) and a series of HBV
vaccines. However, despite passive–active immunoprophy-
laxis provided to infants, up to 8%–30% of infants born to
highly viremic mothers still become infected with HBV
(Figures 1–3).

This review will address several issues important to
chronic hepatitis B virus infection and pregnancy includ-
s: pregnancy, chronic hepatitis B, breast feeding
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ing effect of pregnancy on chronic HBV infection, effect
of chronic HBV infection on pregnancy, mother to infant
transmission, safety data on HBV antivirals during preg-
nancy, management of chronic HBV infection in women
who desire pregnancy or become pregnant while taking an-
tivirals.
PREVALENCE OF CHRONIC HEPATITIS B
VIRUS INFECTION AMONG PREGNANT
WOMEN IN INDIA

The prevalence of chronic HBV infection varies widely,
with rates ranging from 0.1% to 20% in different parts of
the world.2 “High” prevalence (HBsAg positivity rates > 8%)
regions include the Asia (except Japan), parts of the Middle
East, sub-Saharan Africa, and the Amazon basin. “Interme-
diate” (2%–7% HBsAg positive) prevalence regions include,
the Indian subcontinent, parts of central Asia and theMid-
dle East, Eastern and Southern Europe, as well as parts of
South America. “Low” prevalence (<2% HBsAg positive) re-
gions include the United States, Northern Europe, Aus-
tralia, Japan and the southern part of South America.
Overall, 45% of the world population lives in “high” preva-
lence regions.

The HBsAg positivity rate of Hepatitis B in India is dif-
ferent in the different regions of the country. The overall
chronic HBsAg positivity rate is often quoted as being
4.7%.5 In India, the prevalence rate of HBsAg positivity in
pregnant women in studies before 1990s varies from 2.6
to 9.5%,6–11 whereas more recent studies have reported
HBsAg positivity among pregnant women ranging from
0.8 to 1.1%.12–14 The HBeAg positivity among HBsAg
positive pregnant women have varied widely from 4.8%
to 68.7%.6,14 In a recent study from Delhi, which found
HBsAg prevalence of 1.1% among pregnant women, it
was found that the alanine aminotransferase (ALT) levels
were normal in 54% of the women and HBV DNA levels
were above 10,000 copies/mL (2000 IU/ml) in 71% of
women. The median HBV DNA levels were higher in
women who were HBeAg positive compared to the
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Figure 1 Suggested management of chronic HBV infection in women who desire pregnancy.
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HBeAg-negative group. The most common HBV genotype
was D (84%) followed by A + D and A (8% each).14
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EFFECT OF PREGNANCY ON CHRONIC
HEPATITIS B VIRUS INFECTION

No worsening of liver disease occurs in the majority of
women during pregnancy and liver enzymes frequently
normalize. However, case reports of hepatic exacerba-
tions/fulminant hepatic failures in HBsAg-positive preg-
nant women have been reported.15,16

Aproportionofwomenhavehepatitisflareswithorwith-
out HBeAg seroconversion (12.5–17%) within the first
months after delivery.17–19 Among HBeAg positive chronic
HBV-infected mothers, low HBeAg titers and low HBV
Figure 2 Suggested management of chronic HBV infection

Journal of Clinical and Experimental Hepatology | December 2012 | Vol. 2 |
DNA viral loads have been associated with HBeAg loss after
delivery.19 In a recent study fromNetherlands, among preg-
nantpatientswith chronicHBV infection, therewas anover-
all increase in median HBV DNA levels during pregnancy,
which declined after pregnancy.Median ALT values also de-
creased during pregnancy and a significant increase in liver
disease activity after pregnancy, defined as a three times in-
crease in alanine aminotransferase (ALT) within 6 months
after delivery, occurred in 45% of patients.17 It is important
to appreciate the variability in the clinical manifestation of
acute flares of chronic hepatitis B during the peri-partum
period. It may range from mild flare to severe flares and
even leading to death or requiring liver transplant.20,21

HBV is a noncytopathic virus and the associated hepatic
inflammation is mainly mediated by the host's immune
in women who become pregnant while taking antivirals.
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Figure 3 Suggested management of chronic HBV infection in women who are first detected during pregnancy.
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response. In patients with chronic HBV infection an inad-
equate immune response of the host plays an important
role in the development of chronicity.22 During pregnancy,
there are numerous alterations in the maternal immune
system to prevent rejection of the fetus.23 Several factors
are produced by both the fetal trophoblast and the mater-
nal uterine tissue like CD95L (Fas ligand), indoleamine 2,
3-dioxygenase and leukemia inhibitory factor; also there is
a shift in the T helper cells (TH1–TH2) balance toward
a TH2 response with increased amounts of regulatory T
cells (contributing to an inadequate immune response
against the virus).24 All these changes in the immune status
recover after delivery and the immune system fully restores
its function. The reactivation of the immune system is re-
sponsible for the high amount of patients with a post preg-
nancy increase in ALT.17 It is thus prudent to monitor
HBV-infected women closely for several months after deliv-
ery for hepatitis flares and seroconversion.
EFFECT OF CHRONIC HEPATITIS B VIRUS
INFECTION ON PREGNANCY

Many reports are available with varied results on the effects
of chronic HBV infection on the outcome of pregnancy. Al-
though few reports found no association of HBV infection
with adverse pregnancy outcomes in chronically HBV-
infected mothers, a few studies fromHong Kong and Israel
have found that chronic HBV-infected mothers have in-
creased risk for threatened preterm labor and preterm de-
livery.25,26 However, these studies did not assess maternal
HBeAg status or serum or cord blood HBV DNA levels
during pregnancy. One recent study from Greece, showed
a significant association between spontaneous preterm
368
birth and presence of HBV DNA in the cord blood. HBV
DNA positivity in cord blood was significantly associated
with maternal HBV DNA levels.27 Many studies have sug-
gested the use of nucleos(t)ide analog therapy with an ap-
propriate anti-HBV agent for managing HBV infection in
mothers whose serum tests positive for HBsAg and who
have high serum HBV DNA concentrations in last trimes-
ter.28 Whether the use of antiviral agents in chronic HBV-
infected mothers with high serum HBV DNA concentra-
tions throughout or during the last trimester of pregnancy,
could result in lower obstetric complications including
preterm birth is an interesting area.29
MOTHER TO INFANT TRANSMISSION

Definitions
Mother to infant transmission (also known as vertical
transmission or perinatal transmission) is the transmis-
sion of an infection or other disease from mother to child
immediately before and after birth. Transmission might
occur either while the baby is still in the uterus (prenatal,
antepartum, in utero or intrauterine transmission), during
the delivery process (natal or intrapartum transmission), or
shortly after birth (postpartum or during child care or
through breast milk) [see below]. Although the transmis-
sion of infections from mother to infant is popularly
known as perinatal infection; it is not synonymous to in-
fections during the perinatal or neonatal period. Perinatal
period is an interval extending approximately from the
28th week of gestation to the 28th day after birth. There-
fore, by definition, in utero infections in the first or second
trimester of pregnancy are not considered as perinatal in-
fection. Therefore, the term perinatal transmission may
© 2012, INASL



JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY
be avoided and instead use the term mother to infant
transmission or vertical transmission.24

For a newborn infant whose mother is positive for both
HBsAg and HBeAg, the risk for chronic HBV infection is
70%–90% by age 6 months in the absence of post exposure
immunoprophylaxis. For infants of women who are
HBsAg positive but HBeAg negative, the risk for chronic
infection is <10%–40% in the absence of post exposure im-
munoprophylaxis. 85–95% of infected infants will become
chronic HBV carriers. Rare cases of fulminant hepatitis B
among perinatally infected infants also have been reported.
Mother to infant transmission, mainly from HBeAg nega-
tive, HBsAg positive mothers, is the most important route
of transmission for acute or fulminant hepatitis in in-
fancy.24,30 The incidence of fulminant hepatitis B is
higher in infancy than in other age periods.30
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Risk Factors for Mother to Infant Transmission
Hepatitis B e Antigen Status of Mother
HBeAg may be filtered through the placenta.31 Although,
maternal HBeAg positivity has been suggested as an inde-
pendent risk factor for mother to infant transmission,32

this finding has not been confirmed by other studies.33,34

In a study from China, in 54 mother–infant pairs (33
mothers were HBeAg positive, and 21 HBeAg negative; all
babies received passive–active immunoprophylaxis with
hepatitis B immune globulin and hepatitis B vaccine),
70% (23/33) of neonates from HBeAg-positive mothers
were HBeAg positive at birth compared with 0% (0/21) of
neonates from HBeAg-negative mothers. HBeAg was pres-
ent at higher titer in the birth sera of the babies with HBV
breakthrough than in babies without breakthrough.
HBeAg was cleared from the serum in all 19 babies without
breakthrough. In 17 of these 19 babies, the HBeAg was
cleared within 6 months, and in two babies clearance
took 12 months. The mean serum HBV DNA level in the
mothers of the infants with HBV breakthrough was signif-
icantly higher than in the mothers of babies who did not
become infected.35 Thus, he study concluded that HBeAg
can cross the human placenta, and disappears from serum
within 6 months in most babies. HBV DNA levels in hep-
atitis B infected mothers are associated with the failure
of HBIg and vaccine immunization [see below], and the ad-
ditional influence of transmitted HBeAg cannot be ex-
cluded.

Among HBeAg-positive mothers, lower Hepatitis B core
(anti-HBc) titers were associated with a higher incidence of
mother to infant transmission. A high maternal anti-HBc
level in serum may be a negative predictor of immunopro-
phylaxis failure in high-risk infants.36

Hepatitis B Virus Deoxyribonucleic Acid
Serum HBV DNA level has been identified as the single
most important predictor and independent risk factor for
Journal of Clinical and Experimental Hepatology | December 2012 | Vol. 2 |
mother to infant transmission. Earlier studies found that
prophylaxis effective rate of passive–active immunoprophy-
laxis is approximately 100% if maternal prelabor HBVDNA
levelswere <5.5 log10 copies/mL, as comparedwith 2/3rd of
cases if maternal DNA levels were more than these
levels.37,38 One Canadian study found that the maternal
HBV DNA level of >8 log10 IU/mL was associated with
increased likelihood of immunoprophylaxis failure.39 An-
other study from Australia found that the risk of mother
to infant transmission increased with maternal HBV
DNA levels >8 log10 copies/mL and no transmission was
seen in babies of mothers with HBV DNA levels
<8 log10 copies/mL.33 However, till recently it was not clear
whether lower levels of maternal HBV DNAmay have a sig-
nificant impact on immunoprophylaxis failure. A recent
large study on more than a thousand mother–infant pairs
fromChina demonstrated that immunoprophylaxis failure
only occurred in infants born to HBeAg-positive mothers.
When maternal predelivery HBV DNA levels were stratified
to <6 log10 copies/mL, 6–6.99 log10 copies/mL,
7–7.99 log10 copies/mL, and$8 log10 copies/mL, the cor-
responding rates of immunoprophylaxis failure were 0%,
3.2%, 6.7%, and 7.6%, respectively (P < 0.001).34 One Indian
study found thatHBV transmission (detection of any of the
HBsAg, HBeAg, or HBV DNA in cord blood or peripheral
blood of neonates) occurred in 78% of cases with maternal
HBV DNA levels $1.5 � 105 copies/mL as compared with
47% in cases with maternal HBV DNA levels
<1.5� 105 copies/mL.40 Thus, thematernalHBVDNA level
of >6 log10 copies/mL at delivery seems to be the most im-
portant predictor for MTCT. There is a nonlinear correla-
tion between infant and maternal HBV DNA levels in the
prophylaxis failed group indicating that increased mater-
nal–fetal gradient across the placenta is not playing a part
in transmission.41 There is a suggestion that high levels
of maternal HBV DNA may enhance HBV transmission
to embryos.42

HBV Genotypic Variations
Eight genotypes of HBV have been defined (forms A–H).
Different genotypes are distributed in different geograph-
ical areas. For example, genotypes B and C are prevalent in
Asia, while genotypes A and D are more common in Eu-
rope, the Middle East and India. The prevalence among
pregnant women reflects their distribution in general pop-
ulation in that particular region. Genotype can be a factor
associated with viral load and frequency of vertical trans-
mission. For example, despite similar high prevalence of
HBV chronic carriers, the rate of maternofetal infection
in east Asia, particularly China, was estimated to range be-
tween 10 and 88%,43,44 compared with 8% or less in studies
conducted in sub-Saharan Africa.45,46 This difference can
be largely attributed to the natural history of HBV
infection of genotype B and C, as in south-east Asia where
infected individuals carry HBeAg and high viral load in age
No. 4 | 366–381 369
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groups that include most women of gestational age.46,47 In
contrast, in sub-Saharan Africa, whether infected with
HBV genotype A1 or E, seroconversion to anti-HBe occurs
before age 15 or 16, with the consequence that most
women of gestational age carry anti-HBe.48 In a study,
there was no particular HBV genotype (genotypes B and
C were included in the study) significantly associated
with the loss of HBeAg among the mothers after delivery.19

In a study from Japan, the relationship between routes of
HBV transmission and HBV genotypes was studied in
118 children (98% had chronic HBV infection, and 2%
had acute hepatitis). Genotype C (86%) was the most fre-
quent, followed by genotype B (9%), D (2.5%), and A
(1.0%). Transmission routes of HBV to children were
from mothers in 91 patients (77%), fathers in 8 (6.5%),
mother or father in 1 (1%), family members other than
the parents in 5 (4%), and unknown in 13 (11.5%).
Eighty-eight (97%) of 91 children ofmother to infant trans-
mission were genotype C, while 13 (49%) of 27 children of
the routes other than the mother to infant transmission
were genotype C. The number of children with genotype
C who were infected from their mothers was significantly
higher than those with genotype B, D, or A (P < 0.01).49

However, other studies have not found any association be-
tween HBV genotype and vaccination failure.50,39 However,
due to specific distribution of genotypes in particular
areas, and lack of studies on comparative role of different
HBV genotypes in transmission of hepatitis B virus to
offspring, further studies are warranted to define the role
of HBV genotypes in mother to infant transmission.

The role of mutants in S gene (which might occur nat-
urally or after vaccination) in vaccine failure remains in-
conclusive. Recent studies showed no difference between
success and failure groups to immunoprophylaxis in terms
of mutation rate, but the mutation distributions differ. In
a study from China, 41 mothers from whom HBV trans-
mission to their children was prevented were compared
with 37 mothers whose children were HBsAg positive 1
year after HBV vaccination. Although the DNA loads in
mothers of the failure group were significantly higher
than those in the success group; no difference was found
in the S gene mutation rate and genotypes between the
groups. Interestingly, Thr123Ala and Gly145Arg were ob-
served only in failure-group mothers, whereas Thr126Asn,
Thr126Ser, Thr143Asn, Asp144Gly, and Asp144Ala were
seen in the success group. Thus, high viral load is an im-
portant risk factor for HBV vaccination failure, which is
correlated with the positions of mutations in the S gene,
but not with mutant frequencies or genotypes.50 HBIg
does not play a role in the development of S mutants.39

The role of precore and basal coremutations inmother to
infant transmissionhasnot yet been fully explored, although
infants born to mothers with HBV precore mutations may
be more likely to have HBeAg-negative fulminant hepatitis
if mother to infant transmission occurred.51
370
Occult Hepatitis B Virus Infection
Occult HBV infection is the long-lasting persistence of viral
genomes in the liver tissue (and in some cases also in the se-
rum) of individuals negative for the HBsAg by currently
available assays.52,53 In woodchucks, mothers with occult
woodchuck hepatitis virus transmitted virus to their
offspring.54 Vertical transmission of occult HBV frompreg-
nant woman to the fetus has also been described.55One Ko-
rean study on 202 healthy pregnant women, where HBV
DNA testing was performed using two specific quantitative
tests with two independent sets of sera and cord blood,
found that 8 of 202 (4%) individuals with the TaqMan
PCR assay and 23 of 202 (11.4%) with the COBAS Amplicor
HBVMonitor test wereHBVDNApositive. Six (3%) individ-
uals were positive with bothmethods. Cord blood obtained
from four of six individuals whowere positive with both the
HBV DNA methods, was HBV DNA negative.56 Thus, the
vertical transmission of occult HBV infection through
cord blood although possible is not so high as to be a clin-
ical problem, but warrants further investigation in popula-
tion-based studies.
Routes of Mother to Infant Transmission
There are three possible routes of transmission of HBV
from infected mothers to infants: prenatal (antepartum
or in utero or intrauterine), natal transmission (intrapar-
tum or during delivery) or postnatal (Postpartum or dur-
ing child care or through breast milk) transmission.

Prenatal (Antepartum or In Utero or Intrauterine)
Transmission
At present, the combined immunity of hepatitis B vaccine
and high-titer hepatitis B immunoglobulin (HBIg) has al-
ready achieved relatively excellent efficacies in blocking the
maternal–infant transmission of HBV. However, still
among around 10% of the mothers with positive HBV se-
rum marker, the immunological blockade failed in the
born neonates who later became chronically infected
with HBV. In clinical practice, the tests of HBsAg and
HBVDNA in fetal cord blood or neonatal peripheral blood
are often performed to diagnose intrauterine HBV infec-
tion.57 Neonatal peripheral blood is better than cord blood
for diagnosis of intrauterine infection as the possibility of
the cord blood being contaminated by the maternal blood
always remains.29 Intrauterine transmission is defined as
detectable HBV DNA in neonatal peripheral venous
blood.58

It is currently thought that the major cause of unsuc-
cessful immunological blockade is the prenatal or intra-
uterine transmission of HBV. The mechanisms of such
an infection include:

1) Placental infection and transplacental transmission of
HBV
© 2012, INASL
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Intrauterine HBV infection is mainly transmitted
through the placenta from the maternal blood to the fetus.
Transfer of HBV from cell to cell in the placenta has been
suggested by a decreasing titer of HBcAg and HBsAg from
thematernal to fetal side.58 HBV can infect all kinds of cells
in placenta, with HBV transmission occurring either by
HBV-infected cells from maternal decidua to villous capil-
lary endothelia or by HBV-infected trophoblastic cells di-
rectly to villous mesenchymal cells and villous capillary
endothelial cells.59 High level of serum HBV DNA in preg-
nant women is one of the high-risk factors for occurrence
of HBV intrauterine infection [see above].

2) Transplacental leakage of maternal blood

Threatened preterm labor or spontaneous abortion,
with the possible mixing of maternal and fetal blood, ap-
pears to increase the risk of HBV transmission.60

3) Amniocentesis

Every genetic amniocentesis theoretically inoculates the
intrauterine cavity with maternal blood because the needle
traverses the abdominal and uterine wall. In fact, visible in-
trauterine bleeding can be seen in up to 38% of genetic am-
niocentesis procedures that do not involve the placenta.61

However, amniocentesis has not been shown to signifi-
cantly increase mother to infant transmission rates in pub-
lished studies,62–64 that were mainly based on infants'
HBsAg status without HBV DNA testing.

4) Other mechanisms

HBV can circulate to the fetus via maternal peripheral
bloodmononuclear cells.65 Intrauterine transmissionmight
also occur via oocytes or sperms in HBV-infected persons.62

Recently, polymorphisms in some cytokine genes, such
as those encoding for interferon-g and tumor necrosis fac-
tor a, have been correlated with risk of intrauterine infec-
tion with HBV.43,66

Natal (Intrapartum) Transmission
It is widely accepted that most mothers to infants trans-
mission occurs at or near the time of birth (natal transmis-
sion), because neonatal vaccination prevents newborn
infection in about 80–95% of cases. Theoretical risks for
HBV transmission at delivery include maternal–fetal mi-
crotransfusion during delivery or swallowing of infective
fluid. A linear association was observed between the dura-
tion of the first stage (stronger association if duration >9 h)
and the presence of HBV antigens in cord blood.67 Partial
placental leakage occurring during labor, trauma from in-
strumentation, and threatened preterm labor can result in
the mixing of fetal andmaternal circulation (microtransfu-
sion) and lead to an increase in the risk of HBV infection.
HBsAg and HBV DNA has been detected in vaginal epithe-
lial cells, cervicovaginal cells, amniotic fluid and vaginal
fluid samples of HBsAg positive mothers during preg-
Journal of Clinical and Experimental Hepatology | December 2012 | Vol. 2 |
nancy,67,68 raising the possibility that direct contact with
the infective fluid in the maternal genital tract might
also be responsible for the transmission of HBV to infants.

Postnatal (Postpartum) Transmission
Breastfeeding has been a major concern in postpartum
HBV transmission because HBsAg has been detected in
breast milk in a large proportion of HBV-infected
women.67 In addition, HBsAg can be transmitted to the in-
fant via abrasions around the mother's nipple, although
mother to infant transmission via this route is difficult
to prove, as person-to-person transmission of HBV usually
takes prolonged periods of close contact. After the avail-
ability of immunization, there was concern about the
risk that breastfeeding might confer. However, studies
have documented no difference in rates of perinatal infec-
tion between breastfed and formula-fed vaccinated in-
fants.69,70 Thus HBV infection is not considered
a contraindication to breastfeeding of infants who receive
the HBIg and HBV vaccine.71 Breastfeeding does not inter-
fere with the immune response to the HBV vaccine.72
SAFETY DATA ON HEPATITIS B VIRUS
ANTIVIRALS DURING PREGNANCY

Safety data on HBV antivirals during pregnancy come from
two major sources: the Antiretroviral Pregnancy Registry
(APR),73 and the Development of Antiretroviral Therapy
Study (DART).74 The APR is an international, voluntary,
prospective exposure registration cohort study ofwomen ex-
posed to antiretroviral therapies, most of whom are HIV-1
monoinfected. As of January 2012, data from 16,732 preg-
nancies (including 203 HBV monoinfected) were available.
No significant difference has been reported in the rate of ad-
verse outcomes if the initial exposureof anyHBVdrugwas in
thefirst trimester (2.7%) compared to the second or third tri-
mester (2.5%) of pregnancy; which compares favorably to the
2.72% reported by the CDC birth defect surveillance system.
However, APR only provided short-term prospective obser-
vational data onbirth defects, but potential other side effects
of antiretroviral agents and side effects occurring later in life
in the child, are not available in the APR. Child's long-term
safety from the usage of antiviral agents during pregnancy
has not yet been established.

The DART study is a multicenter, randomized trial of
antiretroviral therapy among adults with symptomatic
HIV-1 infection or advanced disease/AIDS in Africa. The
3% rate of congenital anomalies reported in this study
also compares favorably to the 2.72% reported by the
CDC birth defect surveillance system.74
Lamivudine
In pregnant women, lamivudine crosses the placenta read-
ily by simple diffusion.75 In a study of 57 HIV-infected
No. 4 | 366–381 371
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pregnant women receiving lamivudine as part of antiretro-
viral therapy, maternal blood, cord blood and amniotic
fluid samples correlated with fetal concentrations; and
themedian concentration in the amniotic fluid was 5 times
higher than in maternal plasma.76 Animal teratogenicity
studies have been performed in rats and rabbits with expo-
sure up to 40 and 36 times higher than human doses, re-
spectively, with no observed teratogenicity. There was,
however, a reduction in litter size of rabbits observed at ex-
posures less than that observed at human clinical dosage.77

Lamivudine is a pregnancy category C medication for
HBV (Table 1). Its safety profile has been documented in
human immunodeficiency virus (HIV) or HBV co-infected
pregnant mothers in the APR.73 The infant birth defect
rates for lamivudine exposure at the first and second/third
trimesters were 127/4088 [3.1% (95% CI: 2.6%–3.7%)] and
186/6635 [2.8% (95% CI: 2.4%–3.2%)] respectively, which
did not differ from those born to mothers without expo-
sure to antiviral therapy. This statistic compares favorably
to the 2.72% rate reported by the Centers for Disease Con-
trol and Prevention (CDC) birth defect surveillance system.
There have been concerns about long-term carcinogenicity
in children exposed to lamivudine in utero or postpartum.
A recently reported prospective cohort found cancer inci-
dence in 8853 children (median age 5.4 years) exposed to
$1 antiretroviral drug (5908 received Lamivudine) during
pregnancy or postpartum.78 The incidence did not differ
significantly from the general population, with 10 tumors
detected. Prematurity and exposure to the combination of
didanosine/lamivudine remained independently associate
Table 1 Pregnancy category of FDA-approved treatments for
chronic HBV.

Drug Pregnancy category

IFN alpha C

Peg-IFN alpha C

Adefovir C

Entecavir C

Lamivudine C

Telbivudine B

Tenofovir B

Category A drugs: controlled studies in women fail to demon-
strate a risk to the fetus.
Category B drugs: no teratogenic/embryogenic risk in animal
studies and no controlled human studies available or risk in an-
imal studies, but controlled human studies refute these.
Category C drugs: teratogenic/embryocidal effects in animals,
and no controlled studies in humans.
Category D drugs: positive evidence of human fetal risk, but
benefits from use in pregnant women may be acceptable de-
spite the risk.
Category X drugs: positive evidence of human fetal risk and the
risk of the use in pregnant women clearly outweighs any possi-
ble benefit.

372
with cancer, but the authors advised that long-term sur-
veillance is warranted.78

Thus of all the antivirals active against HBV, lamivudine
has the most safety data in pregnancy.
Tenofovir
Studies on placental transfer of tenofovir (usually in asso-
ciation with other antiretroviral drugs) performed in HIV-
infected women have reported a median ratio of maternal
to umbilical cord concentration of 1.00,79 thus exposing
infants to relatively high levels in utero. Reproductive tox-
icity studies in rats and rabbits did not reveal harmful ef-
fects to fetus at concentrations of 4–13 and 66 times
higher than human exposure levels, respectively.80 In stud-
ies on gravid rhesus monkeys administered tenofovir sub-
cutaneously once daily from 20 to 150 days of gestation,
there was normal fetal development, although overall
body weights and crown-rump lengths were less than those
fro age matched controls, along with a small reduction in
fetal bone porosity.81,82

Tenofovir is a pregnancy category B medication. It has
been safely used in pregnant women with HIV (some with
HBV co-infection). The birth defects rates were 31/1370
[2.3% (95% CI: 1.5%–3.2%)] during first trimester exposure
and 18/782 [2.3% (95%CI: 1.4%–3.6%)] during second/third
trimester exposure, which did not significantly differ from
those without tenofovir exposure.73 Safety issues for
tenofovir-exposed infants include concerns about congeni-
tal abnormalities, renal function, bone mineralization, and
growth. These concerns first arose from studies showing
that high doses of tenofovir given to pregnant rhesus ma-
caques caused bone demineralization, impaired somatic
growth, and low levels of insulin-like growth factor-1 in
their infants.81,82 Renal tubular leak of phosphate
resulted in bone demineralization and deformities in
macaque infants given high dose tenofovir, although
these effects were largely reversible once tenofovir was
stopped.83 Despite increasing numbers of infants being ex-
posed to tenofovir in utero and use of off-label tenofovir in
HIV-infected children, data on its effects on renal function,
bone mineralization, and growth remain relatively sparse;
in particular, few studies have included a control group. A
recent report from DART study found no evidence of in-
creased renal impairment or hypophosphataemia among
infants exposed in utero to tenofovir- versus non-tenofo-
vir-containing Antiretroviral therapy (ART),74 whereas,
other studies have found decreased bone mineral density
and hypophosphataemia in children receiving tenofovir
versus controls.84,85 Although abnormalities appear to
normalize following withdrawal of tenofovir, more long-
term data are needed in children receiving tenofovir from
an early age. Longer term data on bone health in both
tenofovir-exposed HIV-infected children and infants ex-
posed to in utero tenofovir are needed. With respect to
© 2012, INASL
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growth among tenofovir-exposed infants, the US Pediatric
HIV/AIDS Cohort Study (PHACS) of 532 infants reported
lower weight but not height at 1 y among those exposed ver-
sus not exposed to tenofovir in utero, although the effect
was unrelated to duration of tenofovir exposure and was
not present at birth.86 The authors concluded that tenofo-
vir should remain an “alternative” rather than “recommen-
ded” drug during pregnancy as per currentUS guidelines.87

Telbivudine
In preclinical animal studies, telbivudine crossed placenta
in rats, but did not demonstrate any teratogenicity or car-
cinogenicity in rats or rabbits at doses 6 times–37 times
higher than therapeutic human doses.88 An increase in pre-
mature delivery and abortion was observed in rabbits at
plasma levels 37 times higher than those in humans at
therapeutic dose.88 Although telbivudine is a pregnancy
category B medication, the safety data for telbivudine in
the APR remain limited. Telbivudine has been used in preg-
nant women with no significant adverse effects in infant
[see below].

Although the safety data of telbivudine seems promis-
ing, however there is small experience in pregnant women
and thus more clinical experience is required in pregnant
women.

Entecavir
There is no data regarding placental transfer of entecavir.
There were no signs of embryofetal or maternal toxicity
when pregnant animals received oral entecavir at approxi-
mately 28 (rat) and 212 (rabbit) times the human exposure
achieved at the highest recommended human dose of
1 mg/day. In rats, maternal toxicity, embryofetal toxicity
(resorptions), lower fetal body weights, tail and vertebral
malformations, reduced ossification (vertebrae, sternebrae,
and phalanges), and extra lumbar vertebrae and ribs were
observed at exposures 3100 times those in humans. In rab-
bits, embryofetal toxicity (resorptions), reduced ossifica-
tion (hyoid), and an increased incidence of 13th rib were
observed at exposures 883 times those in humans. Enteca-
vir was carcinogenic in both mice and rats. An increase in
incidence of lung and other tumors were observed after
long-term exposure in rats and mice.89 There are few case
reports in the APR on entecavir (44 cases).73 Further cases
of entecavir exposure are required to detect an increase in
fetal malformations compared with the background rate
in the population.

Adefovir Dipivoxil
No increase in tumor incidence has been reported in carci-
nogenicity studies in mice and rats at 10 and 4 times hu-
man doses, respectively. At levels $38 times higher than
human exposure doses, adefovir given intravenously to
pregnant rats was associated with increased fetal malfor-
Journal of Clinical and Experimental Hepatology | December 2012 | Vol. 2 |
mations like anasarca, depressed eye bulge, umbilical her-
nia and kinked tail.90 There are few case reports in the
APR on adefovir (48 cases).73

Interferons
There have been no clinical studies of interferons in preg-
nancy; therefore, the safety in this setting has not been es-
tablished. This, together with its very limited data in
animal studies, means that its use is not advised, especially
given its known antiproliferative effects.91
PREVENTION OF HEPATITIS B VIRUS
TRANSMISSION TO THE NEWBORNS

Prenatal (Antepartum) Stage Interventions
Hepatitis B Immunoglobulin Injection
Although earlier reports showed that antepartumHBIg in-
duced drop in maternal HBV DNA was associated with
a modest reduction of mother to infant transmission
rates,92–94 recent randomized controlled trial from China
showed that antepartum HBIg use was not effective in
preventing mother to infant transmission.95 In addition,
all newborns from mothers who received antepartum
HBIg were negative for anti-HBs at birth in this study, fur-
ther challenging the hypothesis that HBIg transferred to
the fetus would confer passive immunity to the newborn.

Antivirals
Approximately 10% of the offspring of HBV carriers are
chronic hepatitis B sufferers in their early life even though
they received routine neonatal immunoprophylaxis be-
cause they were infected in utero [see above]. The most im-
portant determinant of prophylaxis failure has been shown
to be maternal serum HBV DNA levels (viral load) [see
above].

One strategy for reducing vertical transmission of HBV
infection is administering antivirals during pregnancy.
Lamivudine was the first drug to be used in such a strategy.

A meta-analysis of 10 randomized clinical trials (RCTs)
examining 951 HBV carrier mothers was reported to eval-
uate the efficacy of lamivudine in reducing in utero trans-
mission of HBV.28 The RCTs evaluated included newborns
who received immunoprophylaxis at birth and women
who were treated with lamivudine from 24 to 32 weeks
of gestation, until delivery to 1 month post-delivery. New-
borns in the lamivudine group had a 13–24% significantly
lower incidence of intrauterine exposure and a lower peri-
natal infection rate at 9–12 months. This report was lim-
ited by the quality of the studies included.28 However,
a recent study showed that although the therapy with lam-
ivudine achieved an HBV DNA load reduction of
3 log10 IU/ml, in 20% of the pregnant women, the viral
load remained high (>1 � 107 IU/ml) and resistant muta-
tions were detectable only after 3 months of therapy,
No. 4 | 366–381 373
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calling for more potent antiviral drugs to be used to pre-
vent transmission.96

Thus, although most experience is with lamivudine, the
use of other nucleos(t)ide analogs may be more desirable
for prevention of HBV transmission during pregnancy,
given the high resistance rate with use of lamivudine.
Each of the oral nucleos(t)ide analogs indicated for the
management of HBV infection is listed as either a category
B or a category C agent by the US Food and Drug Admin-
istration (FDA) (Table 1). Lamivudine, adefovir, and ente-
cavir are designated category C drugs; telbivudine and
tenofovir are category B drugs (Table 1).

One recently published study showed the efficacy of tel-
bivudine 600 mg per day in preventing mother to infant
transmission when used during the second or third trimes-
ters in highly viremic HBeAg-positive mothers with HBV
DNA >6 log10 copies (200,000 IU)/mL.97 The study
showed that telbivudine plus vaccination is superior to
HBIg and HBV vaccines only in newborns to prevent
HBV transmission (0% vs 8%). In this trial, no measurable
differences in adverse events or congenital deformities
were observed for mothers or newborns when the treat-
ment and control groups were compared up to 28 weeks
after birth. This study reconfirms data from a recent study
of 31 pregnant women in China, treated with telbivudine
started at weeks 28–32 of pregnancy and continued to 30
days postpartum.98 All babies received active and passive
immunoprophylaxis. The infection rate was 0% in those
treated with telbivudine and 13.3% in the untreated con-
trols.98

Currently, there are no prospective studies published
for the use of tenofovir in pregnant women with HBV
monoinfection. However, as a pregnancy category B medi-
cation, tenofovir has been safely used in pregnant women
with HIV (some with HBV co-infection) [see above]. Ente-
cavir and adefovir are not recommended for pregnant
women [see above].
Natal (Intrapartum) Stage Interventions
Caesarian Section or Instrument Assisted Delivery
With regard to mothers to infant transmission of HBV
during delivery, disagreements still exist on the issue of
whether different mode of delivery (mainly caesarean sec-
tion versus vaginal delivery) will affect the risk of mother
to infant HBV transmission. Of the cases of mothers to in-
fant transmission of HBV, a large proportion occurs dur-
ing the intrapartum period. Underlying mechanisms may
include transfusion of the mother's blood to the fetus dur-
ing labor contractions, infection after the rupture of mem-
branes, and direct contact of the fetus with infected
secretions or blood from the maternal genital tract. In a re-
cent meta-analysis [four randomized trails involving 789
people were included], there was strong evidence that elec-
tive caesarian section (ECS) versus vaginal delivery could
374
effectively reduce the rate of mothers to infant transmis-
sion of HBV (ECS: 10.5%; vaginal delivery: 28.0%). The dif-
ference between the two groups (elective caesarian section
versus vaginal delivery) had statistical significance (Relative
risk (RR) 0.41, 95% CI 0.28–0.60, P < 0.001).99 However,
methodological concerns including lack of information
on randomization procedure, lack of allocation conceal-
ment, and lack of blinding, make the role of elective caesar-
ian section for preventingmother to infant transmission of
HBV uncertain. More high quality controlled trials are re-
quired for assessing the effects of elective caesarian section
in comparison to vaginal delivery for preventing mothers
to infant transmission of HBV. In addition, elective CS
has to be performed before the onset of labor or before
the rupture of membranes to achieve effectiveness.99 At
this point, most obstetrical algorithms do not include
change in the planned mode of delivery for HBsAg-
positive women regardless of HBeAg status or level of vire-
mia.99 Current available data did not show any association
between the risk of transmission and forceps/vacuum ex-
traction during delivery.100
Postnatal (Postpartum) Stage Interventions
Immunization
In a recent meta-analysis of clinical trials, the relative risk
of neonatal HBV infection in those who received HBV vac-
cine (plasma-derived or recombinant) was 0.28 [95% confi-
dence interval (CI) 0.2–0.4] compared with those who
received placebo or no intervention. Compared with vac-
cine alone, the addition of HBIg to the regimen further re-
duced the relative risk (0.54, 95% CI 0.41–0.73) when
compared with active prophylaxis only.101 Passive–active
immunization with HBV vaccine and HBIg administered
12–24 h after birth, followed by completion of a 3-dose vac-
cine series, has been demonstrated to be 85%–95% effective
in preventing acute and chronic HBV infection in infants
born to women who are positive for both HBsAg and
HBeAg.102 Although clinical trials have evaluated the effi-
cacy of passive–active immunization with HBV vaccine
and HBIg administered only within 24 h of birth, studies
of passive immunoprophylaxis have demonstrated that
HBIg provided protection when administered as late as
72 h after exposure. Infants born to HBsAg-positive/
HBeAg-negative mothers who receive passive–active immu-
nization with HBIg and HBV vaccine are expected to
should have the same high degree of protection as infants
born to women who are HBsAg positive/HBeAg positive.

Active immunization HBV vaccine alone (i.e., without
HBIg) may be used in certain remote areas where imple-
mentation of maternal HBsAg testing is difficult because
no access exists to a laboratory. In randomized, placebo-
controlled clinical trials, administration of hepatitis B vac-
cine in a 3- or 4-dose schedule without HBIg beginning
#12 h after birth has been demonstrated to prevent
© 2012, INASL
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70%–95% of perinatal HBV infections among infants born
to women who are positive for both HBsAg and
HBeAg.103,104 Population-based studies in areas with
a high endemicity of HBV infection have demonstrated
that active immunization is highly effective in preventing
infection when the first dose is administered soon after
birth, the second at age 1–2 months, and the third at age
6–8 months.105–107

All pregnant women should be tested routinely for
HBsAg during an early prenatal visit (e.g., first trimester) in
each pregnancy, even if they have been previously vaccinated
or tested. Women who were not screened prenatally, those
who engage in behaviors that put themat high risk for infec-
tion (e.g., injection-drug use, having had more than one
sex partner in the previous 6 months or an HBsAg-positive
sex partner, evaluation or treatment for a sexually transmit-
ted disease, or recent or current injection-drug use)
and those with clinical hepatitis should be tested at
the time of admission to the hospital for delivery.108
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CHRONIC HEPATITIS B VIRUS INFECTION
AND BREASTFEEDING

Benefits of Breastfeeding
Breastfeeding in general has short- and long-term benefits
both for mothers and children. Breastfeeding, leads to
significant reduction in hospitalization rates for gastro-
enteritis, respiratory infections, and sepsis in the early
months of life.109 In low-resource countries, breastfeed-
ing has been related to better infant and childhood sur-
vival.110,111

For older children, role of prolonged breastfeeding in
development of cognitive functions has been pro-
posed.112,113 For older children and adults, a possible
impact of breastfeeding on cholesterol levels, body mass
index, obesity and type 2 diabetes.114,115 The benefits of
breastfeeding for mothers are well known. Oxytocin-
stimulated uterus contraction prevents anemia.
Lactation-induced suppression of ovulation has contra-
ceptive effect during the period of exclusive breastfeeding.
Lactating women seem to regain their pre-pregnant weight
sooner, and in the long-term have reduced obesity risk. The
risks of breast and ovarian cancer and osteoporosis are also
decreased.116–119 Besides all these, breastfeeding enhances
emotional bonding and close mother to infant contact.

Chronic Hepatitis B Virus Infected Mother and
Safety of Breastfeeding
HBsAg, HBeAg and HBV DNA have been detected in
breast milk.116,120,121 Also both colostral HBsAg and
HBeAg titers correlate positively with the corresponding
levels in the maternal blood.122 In Chinese studies, HBV
DNA has been detected in 76.9–81.25% breast milk of
mothers if mothers were HBsAg and HBeAg were positive
Journal of Clinical and Experimental Hepatology | December 2012 | Vol. 2 |
and in 5.75–45.24% if HBeAg was negative.123,124 In
a recent meta-analysis based on 32 studies, it was found
that the difference in risk of the infection between
breastfed and formula-fed infants born to chronic HBV-
infected mothers was �0.8% (95% confidence interval
[CI]: �1.6%, 0.1%). Furthermore, analysis of the data
from 16 of the studies found that difference in risk of
the infection between breastfed and formula-fed infants
for mothers who are positive for the HBeAg and/or the
HBV DNA, was similar to that for those who are negative
for these infectivity markers [0.7% (95% CI: �2.0%, 3.5%)
vs �0.5% (95%CI: �1.7%, 0.6%), P = ns]. Thus, although
breast milk is infectious; yet, breastfeeding, even by
mothers with high infectivity, is not associated with de-
monstrable risk of infantile chronic HBV infection, pro-
vided that the infants have been vaccinated against HBV
at birth.125 Even in cases of no active or passive prophy-
laxis, the risk of transmission from HBV-positive mothers
to their breastfed infants is the same.70 Bacteriostatic,
bactericidal and antiviral activities of lactoferrin are well
known.116 Recent studies have also shown anti-HBV ef-
fects of lactoferrin.126,127

Benefits of exclusive breastfeeding in reducingHIV trans-
mission has been suggested. Small changes in the rate of
suckling or non-exclusive breastfeeding could be associated
with milk stasis and breast engorgement. If not reversed in
a short time, the epithelial permeability might increase
(leaky tight junctions).116 This phenomenon allows more
efficient paracellular transfer of HIV and increased HIV
RNA in breast milk.128,129 Thus, irregular or non-exclusive
breastfeeding might contribute to increased infectivity of
humanmilk. It is unknown if a similar situation could exist
for HBV also and requires further studies. This issue is of
considerable importance for high-prevalence regions with
low social standards where promotion of exclusive breast-
feeding is vital for child morbidity and mortality.116
Antivirals and Breastfeeding
The period immediately after birth is a time of treatment
uncertainty in mothers who choose to breastfeed, because
nucleoside analogs are likely to pass into the breast milk to
some degree, and it is probably unwise to expose the child
in this manner.116,130

Lamivudine
Lamivudine is found in higher concentrations in human
breast milk than serum.131 However, given the actual con-
centration, coupled with the average volume of feed in-
gested by an infant, suggest that amount of drug the
infant would be exposed to via this route is negligible com-
pared to standard oral dosing.132 In one recent study, the
median breast milk concentration of lamivudine in 67
HIV-infected women treated with a combination of lami-
vudine, zidovudine and nevirapine was 1214 ng/ml
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compared to 508 ng/ml in maternal plasma (breast milk to
plasma ratio 2.56).133

Tenofovir
Tenofovir is present at low concentrations in human breast
milk.134 But its oral bioavailability is limited and thus in-
fants are exposed to only small concentrations.134

Telbivudine
Data on human placental passage and breast milk excre-
tion are not available.

Entecavir
Entecavir monohydrate or its conjugate metabolites are ex-
creted in milk of rats, but it is not known whether human
breast milk excretion occurs.

Adefovir
It is not known whether adefovir is excreted in human or
animal milk.

European Association for the Study of the Liver (EASL)
2012 guidelines recommend that HBsAg can be detected in
breastmilk, but breastfeedingmay not be considered a con-
traindication in HBsAg-positive mothers. The safety of nu-
cleot(s)ide analog (NA) therapy during lactation is
uncertain.135
MANAGEMENT OF CHBV INFECTION IN
WOMEN WHO DESIRE PREGNANCY

EASL 2012 guidelines recommends that family planning
should be always discussed with women of childbearing
age before initiating HBV therapy. The woman should be
informed about the safety data of the drugs on a possible
pregnancy (A1). In a woman of childbearing age without
advanced fibrosis who plans a pregnancy in the near fu-
ture, it may be prudent to delay therapy until the child is
born (C1). In a woman of childbearing age with advanced
fibrosis or cirrhosis who agrees for a “planned pregnancy”
in the future, pegylated interferon (PEG-IFN) therapy may
be tried as it is given for a finite duration (C1). It should be
noted that effective contraception is required during (PEG-
)IFN therapy. If PEG-IFN is not possible or has failed, treat-
ment with a nucleot(s)ide analog (NA) has to be initiated
and maintained even during a future pregnancy (C1). Te-
nofovir represents the most reasonable choice for such fe-
male patients (B1).135

The Asian Pacific Association for the Study of the Liver
(APASL) 2012 guidelines recommends that for female pa-
tients of childbearing age, IFN-based therapy is preferred
for nonpregnant women. Pregnancy is discouraged during
IFN therapy (IA). Pregnant women who need treatment
can be treated with category B nucleot(s)ide analog (NA)
(IIA).136 Figure 1 shows the approach to women with
chronic HBV infection who desire pregnancy.
376
MANAGEMENT OF CHBV INFECTION IN
WOMEN WHO BECOME PREGNANT WHILE
TAKING ANTIVIRALS OR ARE FIRST
DETECTED DURING PREGNANCY

If a pregnancy occurs in a woman already receiving a med-
ication for HBV, decisions must be individualized. When
a woman on HBV antiviral therapy becomes pregnant, de-
cision has to be taken whether to continue therapy in preg-
nancy or withdraw therapy immediately. In this regard,
health of the mother and the fetus must be considered in-
dependently. Fetal concerns are regarding the risk of expo-
sure to medication during early embryogenesis. From fetal
point of view, withdrawal during pregnancy is preferable,
especially to the mother who wants to avoid any potential
future risk to the fetus. Maternal concerns include whether
stopping or changing medication will adversely affect both
short- and long-term liver disease outcomes. First decision
to bemade is if the antiviral treatment can be stopped com-
pletely. Data specifically addressing the risk of stopping
therapy during pregnancy are not available. In early antivi-
ral studies in nonpregnant, therapy was stopped after com-
pletion of the trial, even for patients who remained HBeAg-
positive. In general, if mild fibrosis is there, HBV DNA
levels rebound, but clinically significant flares of hepatitis
have been rare; but in cases of advanced fibrosis or cirrho-
sis, flares upon treatment withdrawal can result in decom-
pensation.137–139 Overall, it appears the risk of an adverse
outcome with continuing antiviral therapy during
pregnancy is likely very low. However, therapy could be
discontinued with close observation of the mother to
avoid continued fetal exposure during the first trimester,
especially in the patient who does not have advanced
fibrosis (Figure 2).

EASL 2012 guidelines recommend that, if female pa-
tients become pregnant during anti-HBV therapy, treat-
ment indications should be reevaluated (C1). Patients
with advanced fibrosis or cirrhosis should definitely con-
tinue to be treated, but the treating agent should be recon-
sidered (C1). PEG-IFN must be stopped and the patients
should continue on a NA, while FDA category C NAs, par-
ticularly adefovir and entecavir, should be changed to
a FDA category B NA (C1). Among FDA category B NAs,
tenofovir is preferred because of its high potency, high ge-
netic barrier and available safety data in pregnancy (C1).135

The same treatment indications apply to women who are
first diagnosed to have chronic HBV infection during preg-
nancy (Figure 3), with patients with advanced fibrosis or
cirrhosis should be started on treatment with appropriate
NAs.135

All patients should have HBV DNA levels repeated in
last trimester. The prevention of mother to infant trans-
mission, which is considered to occur mainly at delivery,
is traditionally based on the combination of passive and ac-
tive immunization with hepatitis B immunoglobulin
© 2012, INASL



JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

H
B
V

In
fe
ct
io
n

(HBIg) and HBV vaccination. Such a strategy, however,
may not be effective in a proportion of newborns from
highly viremic (serum HBV DNA > 106�7 IU/ml). Mothers
with these high concentrations of HBV DNA should be in-
formed that utilizing a NA to reduce their viral loads could
add to the effectiveness of HBIg and vaccination (B1). Lam-
ivudine and recently telbivudine therapy during the last tri-
mester of pregnancy in pregnant HBsAg-positive women
with high levels of viremia have been shown to be safe
and to reduce the risk of intrauterine and perinatal trans-
mission of HBV if given in addition to passive and active
vaccination by HBIg and HBV vaccination (B1). Thus, tel-
bivudine, lamivudine or tenofovir (as a potent FDA cate-
gory B agent) may be used for the prevention of perinatal
and intrauterine HBV transmission in the last trimester
of pregnancy in HBsAg-positive women with high levels
of viremia (serum HBV DNA >106�7 IU/ml) (B1). No con-
trolled clinical trial of tenofovir to prevent perinatal trans-
mission has been conducted. If NA therapy is given only for
the prevention of perinatal transmission, it may be discon-
tinued within the first 3 months after delivery (C1). APASL
2012 guideline recommends that for the prevention of
mother to infant transmission, pregnant women with
high HBV DNA (>2 � 106 IU/mL) can be treated with tel-
bivudine in the third trimester (IIA). Tenofovir is an alter-
native (IIIA).136 Although different maternal HBV DNA
thresholds have been suggested for antiviral use in last tri-
mester, the recent Chinese study found that HBV immuno-
prophylaxis failure occurred among infants born to
HBeAg-positive mothers with HBV DNA levels
>6 log10 copies/mL and no immunoprophylaxis failure oc-
curred in infants born to the mothers who were HBeAg
negative or had HBV DNA levels <6 log10 copies/mL.
This study also found that 81 percent of the infants with
immunoprophylaxis failure were born to the mothers
with DNA levels between 6 and 7 log10 copies/mL.34 In
view of these findings, it seems reasonable to use
6 log10 copies / mL as the threshold for maternal antiviral
treatment during last trimester with the aim to interrupt
mother to infant transmission.

EASL 2012 guidelines recommend that if a pregnant
woman remains untreated or anti-HBV therapy is discon-
tinued during pregnancy or early after delivery for any rea-
son, close monitoring of the patient is necessary, as there is
a risk of hepatic flares, especially after delivery (B1).135
SUMMARY

Chronic HBV infection is usually mild in pregnant women,
but may flare shortly after delivery. Effect of HBV infection
on pregnancy outcomes is generally favorable, but may de-
pend on severity of liver disease. All decisions about initiat-
ing, continuing, or stopping therapy of the chronic
hepatitis B virus infection during pregnancy must include
an analysis of the risks and benefits for mother and fetus.
Journal of Clinical and Experimental Hepatology | December 2012 | Vol. 2 |
Mother to infant transmission can be minimized by cur-
rent immunoprophylaxis strategies, however high levels
of viremia in mothers may be a factor in the failure of cur-
rent immunoprophylaxis strategies. Antiviral therapy dur-
ing late stages of pregnancy is the most effective method to
reduce transmission from mothers with high levels of vire-
mia. Use of antivirals during pregnancy needs to be indi-
vidualized. Breastfeeding, is generally not recommended
while receiving antiviral therapy.
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