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Abstract
Chronic hepatitis B virus (HBV) infection affects about 
350 million individuals worldwide. Management of HBV 
infection in pregnancy is difficult because of several 
peculiar and somewhat controversial aspects. The aim 
of the present review is to provide a tool that may 
help physicians to correctly manage HBV infection in 
pregnancy. This review focuses on (1) the effect of 
pregnancy on HBV infection and of HBV infection on 
pregnancy; (2) the potential viral transmission from 
mother to newborn despite at-birth prophylaxis with 
immunoglobulin and vaccine; (3) possible prevention 
of mother-to-child transmission through antiviral drugs, 
the type of antiviral drug to use considering their ef-
ficacy and potential teratogenic effect, and the timing 
of their administration and discontinuation; and (4) the 
evidence for the use of elective caesarean section vs  
vaginal delivery and the possibility of breastfeeding.
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INTRODUCTION
Chronic hepatitis B virus (HBV) infection affects about 
350 million individuals worldwide: half  of  them acquired 
the infection either perinatally or in early childhood, espe-
cially in endemic areas[1,2]. The estimated burden of  death 
associated with HBV infection is 500 000-1.2 million per 
year. Progression of  the disease towards cirrhosis, liver 
failure or hepatocellular carcinoma occurs in 15%-40% 
of  infected subjects. The risk of  chronic infection is in-
versely proportional to the age at which the infection was 
acquired[3].

HBV infection in pregnancy has several peculiar as-
pects among which are the effect of  pregnancy on HBV 
infection, the potential viral transmission from mother 
to newborn and its possible prevention through antiviral 
drugs, and the potential teratogenic effect of  these drugs. 
These elements can complicate the management of  HBV 
infection in the setting of  pregnancy[4]. The aim of  this 
review was to examine recent studies devoted to the clini-
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cal, therapeutic, and prognostic aspects of  HBV infection 
during pregnancy in order to extrapolate and interpret 
data that can help physicians in the management of  HBV 
infection in this setting.

EFFECT OF HBV INFECTION ON 
PREGNANCY
In most cases, acute or chronic HBV infection in preg-
nancy is similar to that in the general adult population: 
HBV infection does not increase the mortality and it does 
not yield teratogenic effects. However, a higher incidence 
of  low birth weight and prematurity has been reported 
during acute infection than in the general population[1], 
whereas gestational diabetes mellitus, antepartum hemor-
rhage and preterm delivery are more frequent in chronic 
maternal HBV infection than in the general population[1]. 
Acute infection must be differentiated from other acute 
liver diseases that occur during pregnancy such as intra-
hepatic cholestasis[1].

Differently, the management of  more advanced disease 
(cirrhosis) may be troublesome. Patients with advanced cir-
rhosis usually are amenorrheic and infertile due to hypotha-
lamic-pituitary dysfunction, but successful pregnancy may 
be completed in those with well-compensated disease[5]. In 
these cases, increased maternal and fetal problems can be 
expected in about 50% cases, with increased fetal loss[5]. 
The main risk to the mother is rupture of  esophageal vari-
ces and consequent bleeding (20%-25%) especially during 
the second trimester or during labor. Other risks include 
hepatic decompensation, jaundice, and rupture of  splenic 
aneurysms[5]. In the presence of  known esophageal varices, 
women planning a pregnancy should be considered for 
endoscopic therapy, shunt surgery, or even liver transplan-
tation before pregnancy. Even if  varices are absent before 
pregnancy, all patients should undergo upper endoscopy 
for assessment of  varices in the second trimester and, if  
large varices are present, beta blocker therapy must be ad-
ministered despite occasional fetal effects[5]. Acute variceal 
bleeding is managed endoscopically, as in the non-pregnant 
setting, though vasopressin is contraindicated. Ascites and 
hepatic encephalopathy are treated in the usual way (i.e., 
use of  diuretics, rifaximin, lactulose, etc.). Except in patients 
with known large varices, a vaginal delivery is preferable to 
avoid abdominal surgery[5].

Pregnancy in a liver transplant recipient represents a 
unique clinical situation: with the success of  liver trans-
plantation, more pregnancies are being reported in liver 
recipients, and a carefully planned pregnancy in a stable 
healthy patient, beyond the first 2 years after orthotopic 
liver transplantation, can have an excellent outcome 
for fetus, mother, and the graft. However, this is still 
a high-risk pregnancy with increased fetal prematurity 
and dysmaturity[5]. In addition, it entails some risk to the 
allograft from acute cellular rejection or recurrent viral 
hepatitis[5,6].

EFFECT OF PREGNANCY ON HBV 
INFECTION
During pregnancy there are several modifications in the 
maternal immune system, namely, a shift in the Th1-
Th2 balance towards a Th2 response, increased amounts 
of  regulatory T cells, etc., that contribute to a depressed 
immune response against HBV. The aim of  these modi-
fications is to prevent the rejection of  the fetus who is 
partially allogenic for the mother’s immune system. These 
modifications result in an increase of  HBV DNA and 
a reduction of  aminotransferase levels. After delivery 
the immune system is restored thereby causing opposite 
consequences; namely, there is a significant increase in 
alanine aminotransferase (ALT) and a reduction of  HBV 
DNA in this period[7].

ter Borg et al[7] studied the course of  the liver disease 
in 38 HBV-positive pregnancies before, during and after 
delivery. In 13 pregnancies, antiviral therapy with lamivu-
dine was started during the last trimester of  pregnancy 
due to high viremia to reduce the risk of  mother-to-child 
transmission (see later) and was stopped immediately 
after delivery. Forty-five per cent of  untreated women ex-
perienced a flare (defined as a three-fold increase in ALT) 
within 6 mo after delivery, compared to 62% of  women 
who received lamivudine. No clinical decompensation 
occurred in these women. However, the authors recom-
mend monitoring closely and, if  necessary, administering 
treatment to women with chronic HBV shortly after de-
livery.

PERINATAL HBV TRANSMISSION
Perinatal transmission is a common mode of  HBV trans-
mission worldwide[1]. HBV infection in newborns is de-
fined as hepatitis B surface antigen (HBsAg) positivity 6 
mo after birth. Antibody to hepatitis B e antigen (anti-HBe) 
and anti-hepatitis B core antigen cross the placental bar-
rier and disappear in nearly all babies before 12 and 24 mo 
of  age, respectively[8]. Therefore, they simply represent the 
transplacental maternal antibodies and are not indicators of  
HBV infection status[8].

Without prophylaxis the risk of  mother-to-child trans-
mission is very high. It varies with the HBeAg/anti-HBe 
status of  mothers, being 70%-90% for HBeAg-positive 
mothers, 25% for HBeAg-negative/HBeAb-negative 
mothers and 12% for HBeAg-negative/anti-HBe-positive 
mothers[9-12]. Maternal screening programs aimed at identi-
fying HBsAg-positive mothers are part of  pregnancy rou-
tine examinations in most countries. Once HBsAg-pos-
itive mothers are identified, their babies receive passive-
active immunoprophylaxis at birth to reduce vertical HBV 
transmission[3]. Passive immunoprophylaxis consists of  
the administration of  hepatitis B immune globulin (HBIG) 
whereas active immunoprophylaxis is the administration 
of  hepatitis B vaccine[1,3].
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Although this prophylaxis is effective in blocking HBV 
maternal transmission, a small but not negligible propor-
tion of  children (3%-13%) born from HBsAg-positive 
mothers, especially those carrying HBeAg, become HB-
sAg carriers despite correct passive-active immunopro-
phylaxis[1,10,12-14].

The biological explanation for the higher risk of  trans-
mission for HBeAg-positive mothers is that, differently 
from HBsAg, maternal HBeAg could pass through placenta 
from mother to fetus and induce T-cell tolerance in utero[8]. 
The intra-uterine infection of  HBV, whose mechanism 
remains unclear, is the major cause of  unsuccessful im-
munological blockade. High levels of  serum HBV DNA 
in pregnant women is the main risk factor for the occur-
rence of  HBV intra-uterine infection: it correlates with the 
cord blood HBV DNA level and HBsAg titer[12,15]. It has 
also been demonstrated that HBV can infect all kinds of  
cells in the placenta (decidual, trophoblastic, villous mes-
enchymal, villous capillary endothelial cells) and that HBV 
DNA is present in all generations of  spermatogenic cells 
and sperms in HBV-infected males, in follicular fluid and 
in ovary (cellular transfer)[15,16]. The presence of  the virus 
in the spermatogenic cells can have a role in the transmis-
sion of  HBV infection to the newborn, as a high homol-
ogy between the father’s and the child’s viral sequences in 
discordant couples has been found[16].

The maternal HBeAg-positive serological status and 
high viral load are associated positively with intrauterine 
transmission of  HBV, especially through villous capillary 
endothelial cells. In fact, HBeAg can pass through the 
placenta via partial placental leakage or via the “cellular 
route”[17]. The absence of  HBeAg expression is associat-
ed with lower levels of  viral replication and with a signifi-
cantly lower risk of  intrauterine transmission of  HBV[17].

TREATMENT OF HBV DURING 
PREGNANCY
All decisions about the treatment of  HBV in pregnancy 
must include an analysis of  the risks and benefits for the 
mother and fetus. The major issue regarding the mother 
is the consequences of  the treatment on short- and long-
term liver disease outcomes. The major concern for the 
fetus is the risk of  exposure to potentially teratogenic 
drugs during early embryogenesis[18].

Seven drugs have been approved by the United States 
Food and Drug Administration (FDA) for the treatment 
of  hepatitis B: PEG-interferon alpha 2a, interferon alpha 
2b, lamivudine, adefovir, entecavir, telbivudine and teno-
fovir[3] (Table 1).

Interferon, contraindicated during pregnancy, can be 
used in women of  childbearing age because it is usually 
given for a defined period (48-96 wk). The administration 
of  interferon must be accompanied by the recommenda-
tion to use contraception during treatment[3,18].

The oral antiviral agents, namely nucleoside or nucle-
otide analogues that inhibit viral polymerase, are gener-

ally used for long periods. However, they also interfere 
with replication of  mitochondrial DNA thereby resulting 
in potential mitochondrial toxicity; effects of  which are 
poorly known in the developing fetus[18]. 

The FDA classifies drugs in five categories (A, B, C, 
D and X) according to their possible teratogenic effects 
in humans or animal models. The 5 oral nucleos(t)ide 
analogues for HBV treatment are classified as either a cat-
egory B or a category C agent. Category C drugs, namely la-
mivudine, adefovir and entecavir, are those that exert ter-
atogenic or embryocidal effects in animals and for which 
there are no controlled studies in humans[16]. Lamivudine 
is highly toxic in rabbits with first trimester exposure; 
however, because it was the first oral agent approved for 
the treatment of  HBV, extensive clinical experience indi-
cates a general lack of  teratogenetic effects in humans[18].

Category B drugs, namely telbivudine and tenofovir, 
are those that, according to the results of  animal studies, 
carry no teratogenic or embryogenic risk and for which 
there have been no controlled human studies or for which 
animal studies may indicate a risk but controlled human 
studies refute these findings[19]. Tenofovir has both a high 
power and a high genetic barrier to resistance. Telbivudine 
has a high power, but a low barrier to resistance[18].

Safety data on HBV antivirals during pregnancy come 
from two major sources: the Antiretroviral Pregnancy 
Registry (APR) and the Development of  Antiretroviral 
Therapy Study (DART)[20,21], due to the fact that some 
analogues are active both against HBV and against hu-
man immunodeficiency virus (HIV). The APR, an in-
ternational, voluntary, prospective registry, has analyzed 
as of  January 2010 a cohort of  11 867 women exposed 
to antiretroviral therapies, most of  whom are HIV-1 
monoinfected and only 112 of  whom are HBV monoin-
fected. The results indicate that the rate of  birth defects 
among women exposed to HBV therapy (2.7% of  live 
births) is similar to that in the general population (2.72% 
rate) as reported by the Centers for Disease Control and 
Prevention (CDC) birth defect surveillance system. No 
significant difference was reported in the rate of  adverse 
outcomes if  the initial exposure of  any HBV drug oc-
curred in the first trimester (2.7%) compared to the sec-
ond or third trimester (2.5%) of  pregnancy. Lamivudine 
and tenofovir are the two agents with the most in vivo 
experience in the first trimester, and these appear to be 

Table 1  Pregnancy category of antiviral drugs against hepati-
tis B virus

Drug Pregnancy category

Lamivudine C
Entecavir C
Telbivudine B
Adefovir C
Tenofovir B
Interferon alpha 2b C
Pegylated-Interferon alpha 2a C

Borgia G et al . Management of HBV infection in pregnancy
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safe. For telbivudine and entecavir, only 5 and 12 preg-
nancies with exposure in the first trimester are recorded 
in this registry, with no adverse outcomes reported. The 
APR has some limitations: short follow-up and recording 
only defects identified at birth. Therefore, developmental 
anomalies (e.g., cardiac or neurologic defects) identified at 
a later date may be omitted[19].

The DART study is a 6-year, multicenter, randomized 
trial of  antiretroviral therapy among adults with symp-
tomatic HIV-1 infection or advanced disease/AIDS in 
Africa. The rate of  congenital anomalies reported in this 
study is 3% and compares favorably to the 2.72% report-
ed by the CDC birth defect surveillance system[21].

It is difficult to decide what anti-HBV therapy to ad-
minister in pregnant women. In addition to parameters 
usually considered in decision-making about hepatitis 
B therapy (age, stage of  disease, comorbidity, viral load, 
genotype, power of  the agent, genetic barrier to resis-
tance, etc.), specific issues in the treatment choice for 
women of  childbearing age include safety of  drugs in 
pregnancy and breastfeeding, and proposed length of  
therapy[1].

In the case of  untreated women who are “planning” 
a pregnancy, it may be prudent to delay therapy until after 
the child is born. For example, if  the woman is in the im-
mune-tolerant phase of  infection (high HBV DNA levels 
with normal ALT and inactive liver biopsy), treatment 
can usually be postponed until after delivery. However, 
should the woman be HBeAg-positive with a high viral 
load, a 3rd trimester prophylaxis to reduce transmission 
could be initiated in case of  pregnancy (see later)[3].

For pregnant women already in treatment, in the case 
of  significant fibrosis, therapy should be continued to 
reduce the risk of  decompensation of  liver disease. This 
would have a negative impact on the health of  the fetus. 
In this case, it is preferable to switch to an agent that is 
safe in pregnancy and which has a long in vivo experience 
in this setting[5].

In summary, the choice of  the anti-HBV drug to 
administer in a pregnant woman depends on whether 
the aim of  treatment is to treat an active liver disease for 
which therapy cannot be delayed, or to prevent transmis-
sion of  infection to the fetus from high viremia mothers 
without significant liver disease. A third decision-requir-
ing condition is that of  women who become pregnant 
while on anti-HBV therapy in whom the drug can be 
continued, stopped or changed into a class B drug.

PREVENTION OF MOTHER-TO-CHILD 
HBV TRANSMISSION WITH ANTIVIRAL 
DRUGS
There is no consensus about the therapy choice for preg-
nant women who are HBsAg-positive and highly viremic 
in the third trimester to prevent perinatal transmission[18].

In a pilot study published in 2003, eight women with 
HBV DNA levels greater than 109 copies/mL were given 

150 mg of  lamivudine daily during the last month of  ges-
tation: babies received passive and active immunization 
and only one became infected, compared to 7 of  25 (28%) 
cases of  transmission in a matched historical control 
population[22]. 

A randomized, double-blind, placebo-controlled trial 
conducted with 150 HBsAg-positive highly viremic preg-
nant women evaluated whether lamivudine administered 
from the 32nd week of  gestation to 4th week post-partum 
prevented HBV transmission to newborns who received 
standard prophylaxis with HBIG and vaccination. All but 
one woman were HBeAg-positive. At 1 year of  age, 18% 
of  babies from lamivudine-treated mothers were HBsAg-
positive compared to 39% in the placebo-treated arm in 
intention-to-treat analysis (P = 0.014). Based on these 
results, Xu et al[23] recommended treatment in the third 
trimester for women with high viral loads. However, these 
data should be interpreted with caution due to a high 
dropout rate (13% in the lamivudine group and 31% in 
the placebo group). No safety concerns were noted in the 
lamivudine-treated mothers and their infants.

A recent meta-analysis of  10 randomized controlled 
trials for a total of  951 HBV-positive mothers evaluated 
the efficacy of  lamivudine in reducing in utero transmis-
sion of  HBV[24]. The results confirm the safety of  lami-
vudine and its efficacy in preventing HBV intrauterine 
infection and mother-to-child transmission. However, the 
limitation of  meta-analysis is the different quality of  the 
studies included and the heterogeneity of  the cut-off  val-
ues for high viral load that prompted therapy[24].

A non-randomized, controlled trial that included 190 
HBsAg-positive, HBeAg-positive pregnant women with 
high viremia (> 106 copies/mL) evaluated the efficacy 
and safety of  telbivudine vs placebo. In both groups, 
newborns were treated with standard active/passive pro-
phylaxis within 24 h from birth. Telbivudine was given 
to mothers from 20 to 32 wk before delivery and was 
continued for 4 wk after delivery in the case of  inactive 
disease and for 28 wk in the case of  active chronic hepa-
titis. At birth, a significant reduction of  HBsAg positiv-
ity rate was observed in babies born from telbivudine-
treated mothers compared to the control group (6.3% vs 
30.4%). Twenty-eight weeks after birth, the rate of  HB-
sAg or HBV DNA positivity was significantly reduced in 
babies born from telbivudine-treated mothers compared 
to placebo-treated ones (2% vs 13%). Post-partum ALT 
flares occurred in 7.5% of  telbivudine-treated women 
and in 18.5% of  placebo-treated women. No safety con-
cerns were observed for mothers or children in either 
group. No cases of  severe hepatitis were observed in 
women who discontinued telbivudine at week 4 post-
partum. These data confirm the need of  antiviral therapy 
in HBeAg-positive pregnant women with high viremia (> 
106 copies/mL) and the efficacy and safety of  telbivudine 
in this setting[14].

Few data are available about the efficacy of  tenofovir 
in pregnant women. Some information regarding toxic-
ity of  tenofovir comes from studies on animals, such 
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as gravid rhesus monkeys, which found a reduction of  
circulating insulin-like growth factor in newborns and 
severe growth reduction in approximately 25% of  the 
infant monkeys within 2 mo of  maternal treatment[25-27]. 
However, given its potency and its high barrier to resis-
tance, tenofovir would be expected to be at least equally 
as effective as lamivudine in reducing perinatal transmis-
sion; it is an attractive agent to consider in the third tri-
mester[18]. 

Regarding the issue of  an HBV-infected male spouse 
who is planning a baby, no data are available in terms of  
drug safety to the fetus.

MANAGEMENT STRATEGY
A proposed strategy in summarized in Figure 1. Briefly, 
every woman in the first trimester should be screened for 
HBV infection. If  she is negative, she does not have to 
be routinely vaccinated during pregnancy, although it is 
considered safe and should therefore be administered to 
those with high risk behavior for acquisition. Her child 
will be vaccinated for hepatitis B together with other rou-
tine vaccines. If  the pregnant woman is positive in early 
pregnancy, it is necessary to understand the status of  the 
disease. If  she has very active HBV (significantly elevated 
ALT with a high viral load), or if  cirrhosis is suspected, 
therapy should be initiated regardless of  trimester. If  the 
woman has inactive disease (low ALT and low viral load), 
therapy is not warranted and continued surveillance is 
suggested because of  the risk of  a flare of  hepatitis B 
later in pregnancy and for several months postpartum[3,18].

Quantification of  HBV DNA is recommended in 
all infected women at the end of  the second trimester 
(at 26-28 wk of  gestation): if  the viral load is >106 cop-
ies/mL, antiviral prophylaxis of  HBV transmission to 
newborn can be initiated early in the third trimester (28-30 
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wk), even though there is no consensus or guidelines on 
this topic, with consideration to the potential mitochon-
drial toxicity of  all nucleoside/nucleotide analogues. Sim-
ilarly, there is no consensus regarding discontinuation of  
the drug and the time of  discontinuation. The decision 
should take into account the pre-pregnancy stage of  liver 
disease because of  the potential risk of  flare. In the ab-
sence of  active disease or cirrhosis at baseline, treatment 
discontinuation 4 wk after delivery is reasonable. If  the 
patient has advanced liver disease we do not recommend 
discontinuation. It should be stressed that breastfeeding 
while on treatment for HBV is not recommended (see 
later)[3,18].

ELECTIVE CAESAREAN SECTION VS 
VAGINAL DELIVERY
A meta-analysis of  four randomized trials, involving 789 
pregnant women, assessed the efficacy and safety of  
elective caesarean section (ECS, caesarean section before 
labor or before ruptured membranes) vs vaginal delivery 
in preventing mother-to-child HBV transmission. It was 
found that ECS vs vaginal delivery significantly reduced 
the rate of  maternal transmission of  HBV (ECS: 10.5%; 
vaginal delivery: 28.0%) (relative risk: 0.41, 95% CI 0.28 
to 0.60, P < 0.000 001)[28]. No data regarding maternal 
morbidity or infant morbidity according to mode of  
delivery were available. However, the conclusions of  
the meta-analysis must be viewed with great caution 
given the high risk of  bias in each study included in the 
analysis. The role of  ECS in preventing mother-to-child 
transmission of  HBV is uncertain. Currently, there is no 
convincing evidence that ECS reduces the rate of  moth-
er-to-child transmission of  HBV compared with vaginal 
delivery[28].

Figure 1  Algorithm for management of hepatitis B virus infection during pregnancy. HBV: Hepatitis B virus; ALT: Alanine aminotransferase; PLT: Platelet count; INR: 
International normalized ratio; Anti-HBe: Antibody to hepatitis B e antigen; Anti-HBc: Anti-hepatitis B core antigen; anti-HBs: Antibodies to hepatitis B surface antigen.

First trimester: Check HBsAg

Consider prophylaxis at 28-30 wk of gestation

HBV-DNA > 106 copies/mL

Consider treatment

Active disease or cirrhosis

Negative

Consider vaccination

Anti-HBc negative
anti-HBs negative

Positive

Inactive disease

Check HBV-DNA at 26-28 wk of gestation

HBV-DNA < 106 copies/mL

Surveillance for potential flare

Check HBeAg, anti-HBe, HBV-DNA, 
ALT, complete hepatic panel, PLT, 

INR, liver ultrasound, etc.
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BREASTFEEDING BY HBV-INFECTED 
WOMEN
In 1975, before the availability of  neonatal immuniza-
tion, Beasley et al[29] reported a rate of  HBV acquisition 
of  53% in breast-fed and of  60% in formula-fed babies 
born to HBsAg-positive mothers. With the introduc-
tion of  immunoprophylaxis, a similar rate of  infection 
in breast-fed and formula-fed infants (0% and 3%) was 
found[30]. Although the high vertical transmission rates 
confounded the true rate of  acquisition from breastfeed-
ing, the current guidelines state that breastfeeding is not 
contraindicated in HBV-infected mothers who are not on 
antiviral therapy and whose infants receive immunopro-
phylaxis[31]. For mothers on antiviral therapy with lamivu-
dine or tenofovir, breastfeeding is not recommended be-
cause few data are available about the safety of  antiviral 
exposure during breastfeeding[18].

CONCLUSION
Testing for HBsAg is recommended for every pregnant 
woman, regardless of  previous testing or vaccination. 
Identification of  HBV-positive pregnant women remains 
the most effective way to prevent HBV transmission 
to newborns thanks to a very effective passive/active 
prophylaxis at birth. However, in the case of  women 
with very high viremia, a non-negligible proportion of  
newborns can acquire the infection (probably through 
in utero transmission) despite the use of  passive/active 
prophylaxis. For this reason, antiviral treatment in the 
third trimester can be considered for those women. The 
choice of  antiviral should be restricted to those drugs 
considered safe in this setting. Decisions regarding the 
time of  eventual discontinuation should consider the 
stage and activity of  liver disease and of  infection, taking 
into account also the risk of  post-partum hepatitis flare. 
Breastfeeding is not contraindicated for HBV patients. 
However, it is not recommended for women taking anti-
viral drugs. Finally, there is no clear evidence that ECS re-
duces the risk of  mother-to-child transmission compared 
to vaginal delivery.
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