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Abstract The proper management of pregnant women

infected with hepatitis B virus (HBV) is necessary to pre-

vent maternal and fetal morbidity and mortality and to

protect the baby from HBV infection. In the majority of

cases, vertical transmission can be prevented with a uni-

versal screening program, HBV vaccine immunoprophy-

laxis, and administration of hepatitis B immunoglobulin

(HBIg) for babies born to mothers with HBV. However, in

mothers with a high viral load ([200,000 or

[1,000,000 IU/ml, depending on the guideline), the chance

of immunoprophylaxis failure remains high. The standard

recommendation is to give an antiviral agent during the

third trimester in these patients. US FDA pregnancy cate-

gory B agents such as tenofovir and telbivudine are

allowed through all trimesters of pregnancy. Breastfeeding

for patients who receive antiviral agents can be allowed

after a risk–benefit discussion with the patient.

Key Points

Universal screening for hepatitis B surface antigen

(HBsAg) in all pregnancy groups is cost effective for

the prevention of vertical transmission.

Immunoprophylaxis with hepatitis B virus (HBV)

vaccine and hepatitis B immunoglobulin (HBIg)

administration remains the standard strategy to

reduce the risk of mother-to-child transmission in

HBV-infected mothers.

In mothers with a high viral load ([200,000 or

[1,000,000 IU/ml), the standard recommendation is

to add antiviral therapy during the third trimester of

pregnancy.

For pregnant women with HBV who were already

receiving treatment before the pregnancy, switching

to a pregnancy category B agent is recommended.

1 Introduction

Chronic hepatitis B (CHB) is a global public health issue

associated with cirrhosis and hepatocellular carcinoma (HCC),

especially in endemic areas. An estimated 240 million people

worldwide are chronically infected with hepatitis B virus

(HBV), and more than 686,000 CHB-related deaths occur

every year [1]. Sub-Saharan Africa and East Asia have the

highest prevalence of CHB, with rates of 5–10% of the adult

populations. High rates of chronic infection are also found in

the Amazon and the southern parts of eastern and central

Europe. In the Middle East and the Indian subcontinent, an
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estimated 2–5% of the general population are chronically

infected. Less than 1% of the population of Western Europe

and North America are chronically infected [2].

Despite a worldwide HBV vaccination program over the

last 3 decades, the numbers of chronically infected people

have decreased only slightly because of rapid increases in the

populations in endemic areas, especially Africa and Asia [3].

More than 50% of the CHB populations in endemic areas

acquired their infection perinatally and contribute to 80% of

the overall HCC burden in those areas [4, 5]. A total of

85–95% of infected babies develop chronic infection com-

pared with \5% of those who become infected during

adulthood [6–9]. According to all evidence, the prevention of

mother-to-child transmission (MTCT) is the most efficient

way to decrease the global disease burden of CHB and HCC.

Taiwan demonstrates the best model of a successful MTCT

program, showing not only a lower hepatitis B surface

antigen (HBsAg) seroprevalence among children born after

initiation of a universal vaccination program than among

those born in prior but also a reduced incidence of HCC in

children after two decades of the universal vaccination pro-

gram [10]. The incidence of HCC among children born after

the universal HBV vaccination program was reduced to

30–32% of that among those born before the program [11].

Furthermore, the complex relationship between the

physiological changes of pregnancy and the host

immunological responses to HBV and concerns about fetal

and maternal safety lead to different management strategies

for CHB in pregnancy. This review suggests an optimal

approach to HBV management in pregnant women,

including screening strategies, the treatment of CHB in

pregnancy, and the prevention of perinatal transmission.

2 Screening Strategies for Hepatitis B Virus
(HBV) in Pregnant Women

The universal screening for HBV in pregnant women has

had a major impact in decreasing the risk of neonatal

infection by identifying HBV-infected mothers whose

babies can benefit from HBV vaccinations in combination

with passive immunization with hepatitis B immunoglob-

ulins (HBIgs). However, HBIg is a limited resource in

some countries, such as Thailand, China, and many low-

income countries. In countries where HBIg is unavailable,

administering a universal HBV vaccination to every neo-

nate is still the national preventive strategy against HBV

MTCT. In these circumstances, universal screening for

HBV is unnecessary because it does not provide additional

management for HBsAg-positive mothers.

Over the last few years, the universal screening program has

introduced international policies to identify HBV-infected

women with exceptionally high viral loads who would benefit

from receiving antiviral therapy in the third trimester of preg-

nancy. These policies have been recommended by all inter-

national guidelines, including the American Association for the

Study of Liver Diseases (AASLD), the European Association

for the Study of the Liver (EASL), and the Asian Pacific

Association for the Study of the Liver (APASL) [12–14].

While HBsAg can be found in either acute or chronic

infections, it is more likely to be found in chronic than in

acute infections in an asymptomatic population [15]. In

such settings, performing routine HBV screening with an

isolated maternal HBsAg test is an adequate universal

screening program. If the HBsAg result is positive, then

evaluating for liver disease and the risk of MTCT is sug-

gested to decide whether or what antiviral treatment is

required in patients with significant liver disease or a high

viral load ([200,000 or 1,000,000 IU/ml, depending on the

guideline) indicating MTCT prophylaxis [12–14].

3 Influence of HBV Infection in Pregnancy

HBV does not interfere with fertility or conception except

in patients with advanced liver disease [16]. However, the

impact of CHB on pregnancy and fetal outcomes has not

been clearly defined. Possible associations between CHB

and gestational diabetes mellitus, antepartum hemorrhage,

increased risk of prematurity, and lower birth weight have

been described [17]. Recently, a large case–control study

[18] demonstrated that HBsAg carrier mothers had mini-

mally increased risks of preterm birth and low birth weight.

In that study, a positive hepatitis B envelop antigen

(HBeAg) status had a greater effect on preterm birth and

low birth weight and increased risk of gestational diabetes

than HBe-negative or control pregnancies [18].

Cirrhotic pregnant women have an increased danger of

developing significant perinatal complications and having a

poor pregnancy outcome [19]. A population-based study

reported a higher spontaneous abortion rate and maternal

complications, including gestational hypertension, placental

abruption, and peripartum hemorrhage in cirrhotic pregnant

women than in historical period-matched controls. Hepatic

decompensation has been reported in 15% of pregnancies with

liver disease [20] and up to 30% developed esophageal var-

iceal hemorrhage. The risk of variceal hemorrhage increases

up to 50–78% if there are pre-existing varices [21, 22].

4 Effects of Pregnancy on HBV-Associated Liver
Disease

The physiological changes associated with normal preg-

nancy result in higher levels of adrenal corticosteroids and

estrogen hormones, which can increase HBV viremia [23].
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Nevertheless, worsening of pre-existing liver disease upon

becoming pregnant is uncommon, primarily because the

normal cell-mediated immunity (CMI) is suppressed during

pregnancy. However, restoration of the CMI function

occurs during the postpartum period, and studies have

reported higher than expected HBeAg seroconversion rates

[24] and higher than normal rates of alanine aminotrans-

ferase (ALT) during the initial postpartum period in HBV-

infected women [23, 25–29]. While most hepatic flares

have been mild and resolved spontaneously [25], a small

number of case reports indicate severe hepatitis flares

leading to hepatic decompensation during the peripartum

period [29]. Some experts have suggested that HBV DNA

and ALT should be monitored every 4–6 weeks during the

first and second trimesters, every 4 weeks during the third

trimester, and at postpartum months 3 and 6 in women with

CHB [29]. The APASL recommends checking maternal

HBeAg, HBV DNA status, and ALT levels during preg-

nancy to determine liver disease activity and the risk of

MTCT [14].

5 Treatment of Chronic Hepatitis B (CHB) During
Pregnancy

CHB treatment in pregnant women in whom HBV infec-

tion is diagnosed for the first time, or when a previously

existing condition becomes exacerbated during the preg-

nancy, is initiated according to evidence of active liver

disease in the same way as management of general CHB

cases [14]. Assessment of liver disease severity should be

made so as to weigh the risks and benefits for both the

mother and the fetus [14, 30]. Theoretically, a mother who

has advanced liver disease (advanced fibrosis, cirrhosis)

will be at risk for developing liver decompensation if a

hepatitis B flare occurs. These patients are the best candi-

dates for initiating antiviral therapy, even in the first tri-

mester. In patients with a milder form of liver disease,

antiviral agents would be introduced only after thorough

risk–benefit discussion.

For women who received antiviral therapy before

becoming pregnant, the discontinuation of their antiviral

therapy should be weighed against the possible risk of

teratogenicity related to antiviral therapy exposure and the

possibility of hepatitis flares. The severity of the liver

disease, especially at the time of initiating the antiviral

therapy, is the main factor that needs to be considered [31].

If the mother has advanced liver disease (advanced fibrosis,

cirrhosis, or hepatic decompensation), treatment should be

continued with oral antiviral agents because the treatment

may benefit both mother and fetus. If a woman receiving

interferon therapy becomes pregnant, the teratogenic risk to

the fetus should be discussed with the woman and her

family. For pregnant women who have received prior

interferon treatment who have indications for CHB treat-

ment, it is advisable to switch to a pregnancy category B

oral antiviral agent such as telbuvidine or tenofovir [12].

The US FDA categorizes the pregnancy safety of anti-

HBV agents into categories B (safe for use during preg-

nancy) and C (relatively contraindicated during preg-

nancy). Tenofovir and telbivudine are classed as category

B, and lamivudine, entecavir, and adefovir are category C.

The exception is lamivudine, which was accepted for use in

pregnancy following extensive clinical trials and registra-

tion in the Antiretroviral Pregnancy Registry (APR) [32].

The APR is the most important source of information

involving the safety of HBV therapy during pregnancy; it

has been collecting birth defect data among HIV-positive

women exposed to antiretroviral agents as well as all oral

antiviral agents used for HBV therapy since 1 January

1989. The latest APR report, January 2016, included more

than 20,000 cases (including 4589 exposed to lamivudine,

2779 exposed to tenofovir, and a small number of cases

exposed to other anti-HBV agents) and reported that the

birth defect rate of babies born to mothers who received an

antiviral agent was similar to that of the general population,

regardless of the agent used or the trimester during which

the exposure occurred [32]. However, the registry includes

only a small number of cases exposed to entecavir or

adefovir, and both agents should be replaced by an FDA

pregnancy category B anti-HBV agent. The APASL

guideline recommends tenofovir as the first-line drug of

choice for mothers indicated for antiviral treatment during

any stage of pregnancy because of its safer FDA pregnancy

category, adequate safety rating from the APR registry, and

lowest chance of viral resistance [14]. Telbivudine is also a

pregnancy class B drug, and is recommended by the EASL

guideline for use in pregnancy [13].

6 Mother-to-Child-Transmission (MTCT) of HBV
Infection

MTCT of HBV can occur at three stages of pregnancy:

intrauterine, peripartum, or postpartum. The high success

rate of immunoprophylaxis during the peripartum period

supports the various studies suggesting that MTCT occurs

predominantly during that period. The risk factors for

MTCT include both viral and maternal factors. In the

clinical setting, HBeAg is a strong indicator for active viral

replication and infectivity. The risk of MTCT of HBV

infection in HBeAg-positive mothers is as high as 70–90%

and as 10–40% in HBeAg-negative mothers [33, 34]. In the

era of vaccines and HBIg used for MTCT prevention,

serum HBV DNA levels are the most significant indepen-

dent risk factor for HBV MTCT [35, 36]. One study
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reported that pre-delivery maternal HBV DNA of more

than 6 log IU/ml was associated with failure of immuno-

prophylaxis [35]. The reported maternal factors before the

era of immunoprophylaxis were mainly related to placental

leakage. Prolonged uterine contractions and threatened

preterm delivery or abortion, which may disrupt the pla-

centa and lead to maternal–fetal micro transfusions, are the

main risk factors for MTCT [37, 38]. However, these

maternal factors are not a significant risk of immunophy-

laxis failure [35].

The intrauterine MTCT of HBV is reported to take place

in 10–16% of pregnancies and probably accounts for the

low percentage of infants who do not respond to

immunoprophylaxis treatment for HBV at birth [39–41].

As mentioned, the risk of intrauterine transmission is

associated with placental leakage, which also raises the

concern of the risk of transmission of HBV from amnio-

centesis or other invasive procedures during pregnancy.

Several case–control studies have reported non-significant

differences between the rates of HBV MTCT in newborns

born to HBV-infected mothers who had undergone

amniocentesis and those who had not [42–44]. However,

the maternal HBeAg status and HBV DNA levels were

unreported in those prior studies. The latest study enrolled

642 mothers with 63 in the amniocentesis group and

demonstrated a significantly higher MTCT rate after

amniocentesis in HBsAg-positive mothers with HBV DNA

C7 log 10 copies/ml (odds ratio [OR] 21.3, 95% confi-

dence interval [CI] 2.960–153.775) [45]. The Society for

Maternal-Fetal Medicine (SMFM) states that for HBV-in-

fected women who have an indication for invasive genetic

testing (e.g., amniocentesis or chorionic villus sampling),

the procedure may be offered providing there is counseling

about the increased risk of maternal–fetal transmission

with HBV viral load [7 log 10 copies/ml [46]. Although

amniocentesis increases the risk of MTCT, the role of

prophylactic antiviral therapy in a mother who has under-

gone amniocentesis has not yet been adequately studied.

7 Strategies to Prevent HBV-MTCT

7.1 Immunoprophylaxis

The immunoprophylaxis strategy of using HBV vaccine

with HBIg has been the standard recommendation to pre-

vent MTCT for more than two decades. The Wold Health

Organization (WHO) immunoprophylaxis program for

HBV infection in infants born to a mother with HBV

includes a monovalent HBV vaccination within 24 h of

birth with or without HBIg, followed by completion of the

HBV vaccine series within 6 months [47]. In addition to

the HBV vaccination, HBIg given to neonates after birth

plays a significant role in reducing mother-to-infant verti-

cal transmission, especially in HBeAg-positive women

[48, 49]. Augmenting a universal HBV vaccination pro-

gram with immunoglobulin treatment is likely to be cost

effective, especially in settings with an already existing

adequate healthcare infrastructure. In countries where the

willing-to-pay section of the population is only of moderate

number, targeting HBIg to neonates of higher-risk HBeAg-

positive mothers may be preferred. However, universal

vaccination alone is acceptable in a very resource-limited

setting [50]. The universal vaccination program alone has

been proven efficacious in preventing CHB infection. For

example, a study from Thailand found 78% estimated

protective efficacy of a three-dose series of the recombi-

nant HBV vaccine (H-B-VAXTM) for healthy newborn

infants of HBeAg-positive carrier mothers [51].

Regrettably, recent data from 2012 indicate suboptimal

implementation of the WHO Expanded Program on

Immunization (EPI) recommendations, showing that only

52% of countries recommend giving the first HBV vaccine

dose within 24 h of birth [52]. There are several reasons

why countries could be having difficulty implementing the

recommendations. First, both the HBV monovalent vaccine

and HBIg are not widely available and affordable globally,

particularly in resource-limited nations. A survey in 14

districts in China indicated that only 13–38% of HBV-

exposed infants received HBIg after birth [53]. Second,

out-of-hospital births are common in countries with high

HBV endemicity. Laos is a good example of this problem,

where only 37% of women give birth with a skilled

attendant and only 34% of Laotian infants received a birth-

dose EPI program vaccine, even as recently as 2011 [54].

Third is compliance with the universal screening policy in

low-resource settings, which is still lacking. National

campaigns aimed at improving accessibility to an HBV

immunoprophylaxis program when indicated, especially in

low-income countries, should be conducted.

7.2 Method of Delivery

Evidence surrounding the effect of the mode of delivery on

the risk of HBV-MTCT is conflicting. Older studies did not

show a significant difference in rates of infant HBV

infection in infants born via caesarean section versus

vaginal delivery. However, these studies had some

notable differences. One study included a significant pro-

portion of mothers who underwent emergency caesarean

section [55]. Other studies had contradictory results

regarding the benefit of elective caesarean section [56, 57].

The largest study [58], from China, investigated 1409

infants who had been born to HBsAg-positive mothers and

received appropriate immunoprophylaxis at birth and

reported MTCT rates of 1.4% with elective caesarean
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section versus 3.4% with vaginal delivery and 4.2% with

urgent caesarean section. However, after stratification

according to the level of viremia (low vs. high, with a cut-

off of 200,000 IU/ml), the delivery modality was found to

have no impact on HBV-MTCT [58]. In summary, the

mode of delivery of CHB mothers is indicated by the

obstetric condition. There is no role for elective caesarean

section in preventing MTCT since it needs to be performed

prior to the beginning of labor. Overall, other strategies,

such as giving anti-HBV agents to mothers with high viral

load and post-delivery immunoprophylaxis, are more

practical and effective in preventing HBV-MTCT.

7.3 Antiviral Therapy in Pregnancy

The combination of passive and active immunization has

been found to reduce the rate of MTCT from 90 to 10%

[39, 59, 60], but immunoprophylaxis failure has been

reported in 10–30% of infants born to mothers with an

HBV DNA level [6 log 10 copies/ml ([200,000 IU/ml)

[34–36]. Using antiviral therapy to reduce maternal viral

load before delivery has become the standard recommen-

dation in HBsAg-positive mothers with a high viral load,

according to the most recent AASLD, APASL, and EASL

guidelines [12–14]. However, the guidelines do not agree

on the high viral load cut-off levels. AASLD recommends

a lower HBV DNA cut-off of [200,000 IU/ml, whereas

both the EASL and the APASL recommendations suggest

[1,000,000 IU/ml [12–14]. Many studies have demon-

strated the safety and efficacy of using lamivudine, tel-

bivudine, and tenofovir as MTCT prophylaxis agents

(summarized in Table 1) [61–69]. While giving an antiviral

agent to mothers with a high viral load becomes a standard

recommendation according to all international guidelines,

exposure to a low genetic barrier agent such as lamivudine

or telbivudine may theoretically raise the possibility of

contributing to the development of a new drug-resistant

strain. Although no data currently exist regarding drug

resistance in maternal prophylaxis, this possibility should

be mentioned during doctor–patient–family discussions

before starting any such treatment.

7.3.1 Lamivudine

The earliest study of using lamivudine in pregnancy was

published in 2003 [61]. It reported on eight women with

high HBV DNA levels who were treated with lamivudine

150 mg daily beginning at 34 weeks of gestation; 25

children born to untreated women served as controls. All

children received active and passive immunization at birth.

At 12 months of age, 1 of 8 children (12.5%) in the

treatment group remained HBsAg positive with positive

HBV DNA levels compared with 7 of 25 children (28%) in

the control group. No adverse events were noted [61]. In

2009, a double-blind, randomized controlled trial (RCT)

examined the use of lamivudine 100 mg daily with active–

passive immunization versus placebo with active–passive

immunization in Chinese women at 32 weeks gestational

age. At 52 weeks of age, infants born to the mothers who

had received lamivudine had a significantly lower rate of

HBsAg-positive and detectable HBV DNA than did those

in the placebo group (18 vs. 39%). One congenital anomaly

was noted in the lamivudine group [62]. A meta-analysis

including 15 trials randomizing lamivudine treatment

beginning at 28 weeks of pregnancy in 1693 CHB preg-

nancies found a risk ratio of 0.33 (95% CI 0.21–0.50; 6

RCTs; P [heterogeneity] = 0.46) for the detection of

HBsAg in babies at the age of 6–12 months. Importantly,

Table 1 Studies reported on the use of nucleos(t)ide analogues in hepatitis B pregnancies

Study Medicationa Treatment

initiation

(weeks)

Initial viral load in treatment group

log 10 copies/mlb
% of transmission

Treatment group Control group

van Zonneveld et al. [61] LAM 150 34 9.38 (9.07–9.55) 12.5 28

Xu et al. [62] LAM 150 32 9.34 ± 9.2 18 39

Han et al. [64] LdT 600 20–32 8.16 (7.04–9.45) 0 8

Greenup et al. [69] TDF 300 32 7.8 ± 0.72 1.1 20

Chen et al. [67] TDF 300 30–32 8.18 ± 0.47 1.54 10.71

Zhang et al. [65] LdT 600 or LAM 100 28 7.65 ± 0.41 0 2.8

Wu et al. [66] LdT 600 24–32 NA 0 14.7

Pan et al. [68] TDF 300 30–32 8.2 ± 0.5 0 7

No major adverse events were reported for any of the studies

LAM lamivudine, LdT telbivudine, NA not available in original article, TDF tenofovir
a Presented as daily dose, mg/day
b Presented as median (range) or mean ± standard deviation
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the risk reduction was significant only if HBV DNA was

\6 log 10 copies/ml after taking lamivudine [63].

7.3.2 Telbivudine

Telbivudine is the first pregnancy category B agent to have

data demonstrating efficacy in prevention of HBV MTCT.

In an open-label study, 135 women with HBV DNA levels

[7 log 10 copies/ml received talbivudine 600 mg daily

from week 20 to week 32 of gestation compared with 94

untreated women. All infants received standard active-

passive immunization at birth. At 7 months after delivery,

HBV MTCT was significantly lower in the infants born to

the telbivudine-treated mothers than in the controls (0 vs.

8%). No congenital abnormalities were reported [64]. A

larger Chinese study including 648 women with high viral

load were randomized to receive lamivudine, telbivudine,

or placebo from 28 weeks’ gestation until 4 weeks post-

partum. On-treatment analysis showed 0% HBsAg-positive

infants in the treated group versus 2.84% in the placebo

group. There was no difference in the MTCT rates between

the lamivudine and telbivudine groups [65].

7.3.3 Tenofovir

Concerns about possible drug resistance in telbuvudine and

lamivudine led to interest in the use of tenofovir as an

MTCT prophylaxis agent. A Taiwanese prospective mul-

ticenter trial enrolled 118 HBsAg- and HBeAg-positive

pregnant women with HBV DNA C7.5 log 10 IU/ml.

HBV-positive pregnant women received either no medi-

cation (n = 56) or tenofovir disaproxil fumarate 300 mg

daily (n = 62) from 30 to 32 weeks’ gestation until 1

month postpartum. The primary endpoint was HBsAg

status at 6 months post-delivery, at which time the teno-

fovir group had lower rates of HBsAg positivity (1.54 vs.

10.71%; P = 0.0481) without significant adverse outcomes

[67]. Additionally, a recent RCT trial confirmed the effi-

cacy and safety of tenofovir disaproxil fumarate use for

HBV-MTCT prophylaxis. HBV-positive pregnant women

were randomly assigned to receive standard care (n = 100)

or tenofovir (n = 97) from 30 to 32 weeks of gestation

until postpartum week 4. The rate of MTCT of HBV at

postpartum week 28 was significantly lower in the teno-

fovir group than in the control group, both in the intention-

to-treat analysis (5 vs. 18%; P = 0.007) and in the per-

protocol analysis (0 vs. 7%; P = 0.01) [68].

7.3.4 Other Aspects of Antiviral Treatment During

Pregnancy

A number of studies have found that the use of lamivudine

and telbivudine for MTCT prophylaxis in pregnant HBV-

infected women with high levels of viremia is cost effec-

tive both in high-income countries such as the USA and

Taiwan and in China, a middle-income country [70–72].

Without pre-existing advanced liver fibrosis/cirrhosis or

hepatitis flare, cessation of antiviral therapy is recom-

mended at delivery, 4–12 weeks after delivery, or when

breastfeeding is begun [14]. While insufficient data are

available regarding maternal ALT flare rates and severity

after cessation of nucleos(t)ide analog (NA) therapy, serial

follow-up liver function testing is recommended for every

postpartum mother with CHB [12–14].

7.4 Breastfeeding

Mothers with CHB are not prevented from breastfeeding,

as there is currently no evidence of any additional risk of

MTCT of HBV from breastfeeding [73]. A meta-analysis

including ten controlled clinical trials, involving 751

infants in the breastfeeding group and 873 infants in the

non-breastfeeding group, found the OR of MTCT of

HBV in the breastfeeding group compared with that in

the non-breastfeeding group was 0.86 (95% CI

0.51–1.45) (from 8 controlled clinical trials; P = 0.56;

I2 = 0%; P = 0.99) [74]. Even in endemic countries

where HBV vaccination is not promptly available, the

WHO still recommends breastfeeding for infants of

HBsAg-positive mothers [75]. However, all mothers who

breastfeed should take good care of their nipples to

avoid cracking and bleeding.

Information is currently lacking about the effects on

the infant of exposure to NA during breastfeeding.

Guidelines from EASL and other organizations state that

the safety of NA therapy during lactation is uncertain

[12–14]. Although the large registry data report that the

birth defect rate of babies born to mothers receiving an

antiviral agent was similar to that in the general popula-

tion, many experts remain concerned about long-term

consequences of prolonged antiviral agent exposure in the

neonate, as it may have an impact on growth and

development. They recommend discouraging breastfeed-

ing in mother with HBV who receive an antiviral agent.

However, breastfeeding is advantageous on many issues,

especially in low-income countries where formula feeding

is not widely available. Breastfeeding may not be con-

sidered a contraindication in HBsAg-positive mothers

who receive an antiviral agent. In fact, although the risk

of in utero exposure to drugs is likely higher than for

infants through breast milk, these drugs are recommended

for use during pregnancy [76]. Furthermore, antiretroviral

treatment could continue during the breastfeeding period

in HIV-infected women [76]. In summary, the risks and

benefits of breastfeeding during NA therapy should be

discussed with the woman and her family.
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8 Conclusion

On the basis of currently available data, the optimal man-

agement regimen that we recommend for pregnant women

with CHB is shown in Fig. 1. The universal HBV screening

program in pregnancy plays the most important role in

identifying the target population who need proper man-

agement. Thus, all countries with endemic HBV should

make these strategies a priority.
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