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ABSTRACT

Hepatitis B virus (HBV) is a small, enveloped, partially double-stranded DNA virus belonging to the Hepadna-
viridae family. About 75% of Asian and 12% of African population are chronically infected to HBV. Although this 
number is lower in Western countries, it is about 2.2 million people in the USA. HBV infection in pregnancy may 
have several important aspects, many of which are unknown yet. The effects of pregnancy on HBV infection, the 
potential viral transmission from mother to newborn, its possible prevention through antiviral drugs, and the 
potential teratogenic effect of these drugs. These factors can make the management of HBV infection complicat-
ed in the setting of pregnancy. This review article tries to show the safest drugs that can be used during pregnan-
cy by studying different and related research that has been done in this area recently.
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Introduction
Hepatitis B virus (HBV) is a small, enveloped, partially dou-

ble-stranded DNA virus belonging to the Hepadnaviridae family. About 
75% of Asian and 12% of African population are chronically infected 
to HBV [1]. Although this number is lower in Western countries, as it 
is about 2.2 million people in the USA [2]. Not all patients with chronic 
HBV develop complications, but those with other problems such as 
liver disease, cirrhosis, and hepatocellular carcinoma develop serious 
consequences during their lifetimes [3]. More than 750,000 annual 
deaths are attributed to HBV-related complications around the world. 
Searching for effective, safe, and available anti-HBV drugs is essential 
for pregnant patients [4-7]. HBV infection in pregnancy may have sev-
eral important aspects, many of which are unknown yet. The effects 
of pregnancy on HBV infection, the potential viral transmission from 

mother to newborn, its possible prevention through antiviral drugs, 
and the potential teratogenic effect of these drugs. These factors can 
make the management of HBV infection complicated in the setting of 
pregnancy [3,8-10].

Treatment of HBV During Pregnancy
The decision that whether or not treat HPV in pregnancy and 

which drug to use, must be taken by considering the risks and bene-
fits of each drug for the mother and fetus. Another aspect is consider-
ing the consequences of the treatment on short- and long-term liver 
disease outcomes of the mother. Also, the most important aspect is 
using fewer or non-teratogenic drugs [8,11]. The United States Food 
and Drug Administration (FDA) has announced these drugs as treat-
ments for HBV: PEG-interferon alpha 2a, interferon alpha2b, lamivu-
dine, adefovir, entecavir, telbivudine, and tenofovir [2,8,12-14].
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PEG-Interferon Alpha 2a

Pegylated interferon-α (PEG-IFN-α) is the first choice in the 
treatment of chronic hepatitis B. IFN-α inhibits HBV replication by 
decreasing RNA transcription, occurring from covalently closed cir-
cular DNA, and because of its effect on DNA, it is not recommended in 
pregnant women [15].

Interferon Alpha2b

IFN-α is currently the first choice of antiviral therapy for children 
with chronic CHB older than one year, while PEG-IFN-α-2a is the rec-
ommended treatment for children with CHB older than three years. 
However, similar to the PEG-interferon aforementioned, it is contrain-
dicated in pregnancy for its effect on DNA. Interferons can be used in 
breastfeeding for a limited period (48-96 weeks). During the adminis-
tration of Interferon, the use of a safe contraception method is highly 
recommended [2,8,11,15].

Lamivudine

Lamivudine (which is categorized in the FDA C class drugs) has 
teratogenic or embryocidal effects in animals, but no controlled stud-
ies have been done in humans [16]. This drug, which is the first orally 
approved anti-HBV drug, shows highly toxic effects in the first trimes-
ter of rabbit pregnancy. Unfortunately, there is a lack of data about 
using it in humans [8,9,17].

Adefovir

Adefovir is an adenine analog reverse transcriptase inhibitor, and 
due to its nephrotoxicity, its use is limited in pregnant women [18,19].

Entecavir

Entecavir triphosphate blocks HBV replication by three mecha-
nisms:

(1)	 Inhibiting the priming of HBV-DNA polymerase, 

(2)	 Inhibiting the reverse transcription of the negative strands 
of HBV-DNA from the pre-genomic messenger RNA, and 

(3)	 Inhibiting the synthesis of the positive strand of HBV-DNA. 
Therefore, it is not recommended as treatment of HBV in preg-
nancy [20,21].

Telbivudine

Telbivudine (categorized in the FDA B class drugs) showed no 
teratogenic or embryocidal effects during animal studies. However, 
there have been no controlled human studies for animal studies that 
may indicate a risk [22,23].

Tenofovir

Tenofovir (categorized in the FDA B class drugs) has a high power 
with a high genetic barrier to resistance [11,24].

Hepatitis B in Pregnancy
Lamivudine and tenofovir, with the most in vivo experience in 

the first trimester, may be safe for pregnant patients. [8,22]. Deciding 
what anti-HBV therapy to administer in pregnant women has its diffi-
culties, especially with multiple parameters that must be considered 
age, stage of disease, comorbidity, viral load, genotype, power of the 
agent, genetic barrier to resistance, etc., and must be studied case by 
case [4,8]. For women planning to have a child and who are untreated, 
it is recommended to postpone therapy until the child is born [2,8]. In 
pregnant women who use treatments in advance and with significant 
fibrosis, therapy should be continued to reduce the risk of decom-
pensation of liver disease. This would affect the health of the fetus, 
and it is preferable to replace it with a safe drug during pregnancy 
[5,8]. WHO guidelines recommend antiviral prophylaxis in preventing 
mother-to-child transmission in infants born to HBV infected women 
regardless of the antiviral used. Tenofovir disoproxil fumarate (TDF) 
has a high genetic barrier to resistance and is the medicine of choice 
for both prevention of mother to child transmissions and treatment 
of chronic hepatitis B infection. There was a low risk of maternal HBV 
flare after TDF discontinuation in the studies that reported on this 
outcome. The Guidelines Development Group also determined a HBV 
DNA viral load threshold of ≥5.3 log10 IU/mL (≥200,000 IU/mL) at 
which pregnant women are eligible to receive tenofovir prophylaxis. 

Pregnant woman with a viral load above this level may transmit 
HBV to their infant even when the infant receives the timely birth dose 
vaccine, Hepatitis B immune globulin (HBIg) HBIG and completes the 
hepatitis vaccine series [14]. Although HBV DNA quantification is the 
reference method to determine eligibility for tenofovir prophylaxis, 
the use of HBeAg was recommended as an acceptable alternative test 
in settings where access to HBV DNA quantification is limited. This 
was based on a further systematic review that showed the overall 
sensitivity and specificity of HBeAg for diagnosis of high HBV viral 
load (defined as ≥5.3 log10 IU/mL) was 88.2% (95% CI: 83.9–91.5) 
and 92.6% (95% CI: 90–94.5) respectively. Overall, HBeAg has a high 
sensitivity but lower specificity for predicting the risk of mother-to-
child transmission [14]. In Iran, although there are not enough data 
supporting using Tenofovir, guidelines suggest using Tenofovir in 
pregnant women in contrast to other drugs. Interferon is contraindi-
cated in these patients [25].

Prevention of Mother to Child HBV Transmission 
with Antiviral Drugs

According to studies, there is no safe treatment to prevent peri-
natal transmission in women who are HBsAg-positive with high vire-
mia in the third trimester [8,11]. In a study published in 2003, eight 
women with HBV DNA levels greater than 109 copies/mL were giv-
en 150 mg of lamivudine daily during the last month of pregnancy. 
Newborns received passive and active immunization, and only one of 
them became infected, compared to 7of 25 (28%) cases of transmis-
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sion in a matched historical control population [8,26]. A randomized, 
double-blind, placebo-controlled trial done with 150 HBs Ag positive 
highly viremic pregnant women evaluated whether lamivudine ad-
ministered from the 32nd week of gestation to the 4th week post-par-
tum prevented HBV transmission to newborns who received standard 
prophylaxis with HBIG and vaccination. All but one woman were HBe 
Ag positive. At 1 year old, 18% of babies from lamivudine-treated 
mothers were HBs Ag positive, versus 39% in the placebo-treat-
ed group (P=0.014). Based on these results, Xu et al recommended 
treatment for women with high viral loads in the third trimester [23]. 
However, these data should be interpreted with caution due to a high 
dropout rate (13% in the lamivudine group versus 31% in the place-
bo group). There were no safety concerns in the lamivudine-treated 
mothers and their infants [8]. A recent meta-analysis of 10 random-
ized controlled trials for a total of 951 HBV positive mothers evalu-
ated the efficacy of lamivudine in reducing in-utero transmission of 
HBV [24]. 

The results prove the safety of lamivudine and its efficacy in pre-
venting 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 values for 
high viral load that prompted therapy [8,27]. A non-randomized, 
controlled trial that included 190 HBs Ag positive, HBe Ag positive 
pregnant women with high viremia (>106 copies/mL) evaluated the 
efficacy and safety of telbivudine versus placebo. In both groups, new-
borns were treated with standard active/passive prophylaxis within 
24 hours of birth. Telbivudine was given to mothers from 20 to 32 
weeks before delivery and was continued for 4 weeks after delivery in 
the case of inactive disease and 28 weeks in the case of active chronic 
hepatitis. At birth, a meaningful reduction of HBs Ag positivity rate 
was observed in babies born from telbivudine-treated mothers com-
pared to the control group (6.3% vs 30.4%). Twenty-eight weeks af-
ter birth, the rate of HBs Ag or HBV DNA positivity was significantly 
reduced in babies born from telbivudine-treated mothers versus pla-
cebo-treated ones (2% vs 13%). Postpartum alanine aminotransfer-
ase (ALT) flaring occurred in 7.5% of telbivudine-treated women and 
18.5% of placebo-treated women. No safety concerns were observed 
for mothers or children in either group. No cases of severe hepatitis 
were observed in women who discontinued telbivudine at week four 
postpartum. 

These data confirm the need for antiviral therapy in HBe Ag pos-
itive pregnant women with high viremia (> 106 copies/mL) and the 
efficacy and safety of telbivudine in this setting [8,28]. Now, there was 
little data about the efficacy of tenofovir in pregnant women. Some 
information regarding the toxicity of tenofovir comes from studies 
on animals, such as pregnant rhesus monkeys, which found a reduc-
tion of circulating insulin-like growth factor in newborns and severe 

growth reduction in approximately 25% of the infant monkeys within 
two months of maternal treatment [8]. However, tenofovir is expected 
to be at least as effective as lamivudine in reducing perinatal transmis-
sion; it is an attractive agent to consider in the third trimester [8,9].

Management of HBV in Every Trimester of Pregnancy  
Every pregnant woman should be screened for HBV infection in 

the first trimester. If they are negative, they don’t have to be vacci-
nated during pregnancy, although vaccination is mandatory for all 
pregnant women with high-risk behavior. Their children will be vac-
cinated for hepatitis B together with other routine vaccines. If the test 
of a pregnant woman is positive in early pregnancy, it’s necessary to 
assess the severity and progression of the disease. When their disease 
is very active (significantly elevated ALT with a high viral load), or 
cirrhosis is suspected, treatment should be administered at each ges-
tational age. In pregnant patients with inactive disease (low ALT and 
low viral load), treatment is not necessary and continued surveillance 
is suggested because of the risk of a flare of hepatitis B later in preg-
nancy and for several months postpartum [2,8,11].

Elective Cesarean (ECS) Versus Normal Vaginal 
Delivery (NVD) in Preventing HBV Transmission

In a meta-analysis that studied 789 pregnant women with HBV 
infection, ECS considerably reduced the rate of HBV maternal trans-
mission (ECS: 10.5%; vaginal delivery: 28.0%) (Relative risk: 0.41, 
95% CI 0.28 to 0.60, P.value < 0.000, 001). Currently, the role of ECS in 
preventing mother-to-child transmission of HBV infection is ambig-
uous, and there is no convincing evidence that ECS reduces the rate 
of mother-to-child transmission of HBV compared with NVD [8,14].

Breastfeeding by HBV-Infected Mothers
Although the high vertical transmission rates confused the true 

rate of acquisition from breastfeeding, the current guidelines state 
that breastfeeding is not contraindicated in HBV-infected mothers 
who are not on antiviral therapy and for infants who receive immuno-
prophylaxis [29]. For mothers on antiviral therapy with lamivudine or 
tenofovir, breastfeeding is not recommended due to few data available 
about the safety of antiviral exposure during breastfeeding [8,11,30].

Conclusion
The decision whether or not to treat HBV infection in pregnancy 

and drug choice must be taken by considering the risks and benefits 
of each drug for the mother and fetus. It seems that, among drugs that 
the FDA has announced (PEG-interferon alpha 2a, interferon alpha 
2b, lamivudine, adefovir, entecavir, telbivudine, and tenofovir), lami-
vudine and tenofovir (with the most in vivo experience in the first 
trimester) are safe to be used.
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