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Antiviral Treatment During Breastfeeding in Hepatitis B
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ABSTRACT
From 1982, with the availability of hepatitis B vaccine, chronic hepatitis
B infection rate and its complications have decreased dramatically.
Today, transmission from an infected woman to her newborn still
remains as one of the major problems about hepatitis B. Guidelines
recommend quantification of hepatitis B virus (HBV) DNA in all infected
pregnant women at the end of the second trimester. Mothers with
high concentrations of HBV DNA (>1.000.000 copies/ml) should be
considered for antiviral therapy. Since the immune system is activated
after delivery, continuing this therapy during the postpartum period
remains critical in highly viremic mothers.
Some antiviral drugs are recommended during pregnancy. However,
safety of these drugs during breastfeeding interestingly remains
unclear. There are several studies regarding the use of lamivudine
(LAM) and tenofovir disoproxil (TdF) while breastfeeding in human
immunodeficiency virus (HIV)-infected mothers. The World Health
Organization guidelines on HIV recommend HIV-infected mothers to
continue antiretroviral treatment while breastfeeding. Applicability of
this recommendation for HBV-infected mothers must be clarified.
Both clinicians and patients face therapeutic decisions regarding
breastfeeding in hepatitis B, which are not based on randomized
controlled trials. They have to make a hard decision to choose the best
option considering both the benefits of breastfeeding and the need for
antiviral treatment, where indicated, to have a healthy mother, which
seem to contradict to some extent. In the light of up-to-date literature,
if a mother needs antiviral treatment for HBV, LAM and TdF raise as
options with advantages of enabling breastfeeding. However, further
studies are urgently needed in this issue to make a recommendation
supported by evidence-based medicine.
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ÖZ
1982 yılında hepatit B aşısının kullanılmaya başlanması ile kronik
hepatit B enfeksiyonu ve komplikasyonlarında dramatik bir düşüş
gözlenmiştir. Günümüzde hala enfekte anneden bebeğe bulaş,
hepatit B ile ilgili en büyük problemlerden birini oluşturmaktadır.
Hepatit B virüsü (HBV) ile enfekte gebelerde ikinci trimestırda
HBV DNA kantitasyonu yapılması önerilmektedir. HBV DNA düzeyi
1,000,000 kopya/ml üzerinde olan gebelerin antiviral tedavi açısından
değerlendirilmesi gerekmektedir. Postpartum dönemde gelişen
immün sistem reaktivasyonu nedeniyle, antiviral tedavinin doğum
sonrası dönemde de devam etmesi virüs titresi yüksek annelerde
kritik öneme sahiptir. Bazı antiviral ilaçlar gebelik döneminde
önerilseler de emzirme döneminde kullanımlarının güvenilirliği ile
ilgili net bir veri bulunmamaktadır. Lamivudin (LAM) ve tenofovirin
(TdF), insan bağışıklık yetmezlik virüsü (HIV) ile enfekte annelerde
emzirme döneminde kullanımları ile ilgili çalışmaları vardır. Dünya
Sağlık Örgütü HIV rehberinde HIV ile enfekte annelerin antiretroviral
tedavi alırken emzirmeye devam edebilecekleri önerilmektedir.
Bu önerinin HBV ile enfekte anneler için de net ortaya konması
gerekmektedir.
Gerek klinisyenler gerekse hastalar günlük pratikte hepatit B ile
enfekte annenin emzirme kararını, randomize kontrollü çalışmalara
dayanmayan verilerle almak durumuyla karşı karşıya kalmaktadır.
Hem emzirmenin faydalarını hem de hastaların antiviral tedavi
gereksinimini göz önünde bulundururarak zor bir karar vermeleri
gerekmektedir. Güncel bilgiler ışığında, bir annenin antiviral tedavi
ihtiyacı varsa emzirmeye olanak sağlamaları nedeniyle LAM ve TdF
iyi birer alternatif olarak karşımıza çıkmaktadır. Fakat yine de kanıta
dayalı tıp ile desteklenmiş önerilerde bulunabilmek için daha fazla
çalışmaya ihtiyaç vardır.
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Introduction
Hepatitis B is a global health problem which affects approximately
400 million people worldwide. In spite of the global efforts to
reduce hepatitis B infection, it is estimated that 240 million people
are chronically infected with hepatitis B and approximately 780.000
persons die each year from hepatitis B infection (1).
From 1982, with the availability of hepatitis B vaccine, chronic
infection rate and its complications have decreased dramatically.
Today, transmission from an infected woman to her newborn still
remains as one of the major problems about hepatitis B. Close
screening of both mother and child during pregnancy and the
postpartum period is essential for the prevention of transmission
and hepatic flares in the mother. Guidelines recommend
quantification of hepatitis B virus (HBV) DNA in all infected
pregnant women at the end of the second trimester. Mothers
with high concentrations of HBV DNA (>1.000.000 copies/ml)
should be considered for antiviral therapy (2,3,4). After pregnancy, a
significant increase in liver inflammation occurs. Since the immune
system is activated after delivery, continuing this therapy during
the postpartum period remains critical in highly viremic mothers
(5). Some antiviral drugs are recommended during pregnancy, and
there are several studies on this issue. However, safety of these
drugs during breastfeeding interestingly remains unclear. Breast
milk is a unique food for infants, and it is especially important
in low-income countries. The advantages of breastfeeding for
both mother and infant are unquestionable. Although the World
Health Organization (WHO) recommends breastfeeding in chronic
hepatitis B (CHB), unfortunately, 25-50% medical professionals
(most of whom are hepatologists) do not encourage these mothers
to breastfeed their babies (6,7). Even though HBV DNA is detected
in breast milk (8), many studies suggest that breastfeeding is not a
risk for mother-to-child transmission if the newborn is adequately
managed for hepatitis B prevention at birth (9,10). Moreover,
the majority of the mother-to-child transmission happens before
deciding on infants’ feeding modes (11). Breastfeeding during
antiviral treatment in hepatitis B is an unclear issue. All of these
drugs’ labels include a warning stating that breastfeeding is not
recommended while taking these drugs. There are several studies
on the use of lamivudine (LAM) and tenofovir disoproxil (TdF) while
breastfeeding in human immunodeficiency virus (HIV)-infected
mothers. The WHO guidelines on HIV recommend HIV-infected
mothers to continue antiretroviral treatment while breastfeeding
(12). Since LAM and TdF are parts of antiretroviral treatment
recommended for HIV-infected mothers who breastfeed their
babies, applicability of this recommendation for HBV-infected
mothers must be clarified. The aim of this review is to summarize
the data regarding antiviral treatment during breastfeeding in CHB.

Lamivudine
LAM is a synthetic nucleoside analogue effective for both
HBV and HIV-1. It is the first antiviral that was licensed for the
treatment of HBV infection. Today, guidelines recommend using
LAM in the treatment of CHB if more potent drugs are not
available or appropriate (2). A randomized, placebo-controlled trial
conducted on 150 hepatitis B surface antigen (HBsAg)-positive
highly viremic pregnant women evaluated whether LAM prevented

HBV transmission to newborns who received standard prophylaxis
with hepatitis B immunoglobulin (HBIG) and vaccination. After a
52-week follow-up, 18% of babies from LAM-treated mothers
were HBsAg-positive compared to 39% of those in placebo group
(p=0.014). No adverse events were noted in the LAM-treated
mothers and their infants. This study supports that LAM reduces
HBV transmission from highly viremic mothers to their infants who
received passive/active immunization (13).
The US Food and Drug Administration (FDA) included LAM in
the pregnancy category C (Table 1, 2) (14). Although it is classified
as C, LAM is the only antiviral against HBV and randomized
controlled studies have proven the safety of LAM administration in
pregnancy (13). Through 31 July 2015, the Antiretroviral Pregnancy
Registry (APR) reported 4566 and 7263 women who have been
exposed to LAM during the first and second/third trimesters,
respectively. In these data, newborn defect rates were 3.1% for
the first and 2.9% for the second/third trimesters, which are similar
to the general population (15). In the Kisumu Breastfeeding Study,
which evaluates antiretroviral concentrations at different time
points in HIV-infected mothers, their breast milk, and infants, the
median maternal plasma LAM concentration was 508 ng/ml and
the breast milk concentration was 1214 ng/ml. The concentration
of LAM in the infant was highest on the day of birth compared to
the other postpartum sampling times, even though infants were
breastfeeding (16). Although LAM is concentrated in breast milk
(16,17,18), the amount that the infant has been exposed to is
insignificant (which is approximately 2% of the recommended
daily treatment dose of LAM) (16). Studies revealed that an infant
is exposed to significantly higher LAM concentrations via umbilical
cord than being exposed to via breast milk (13,14).

Tenofovir Disoproxil Fumarate
Tenofovir disoproxil fumarate is a prodrug used because
of its better bioavailability than TdF. TdF is a nucleotide reverse
transcriptase inhibitor. Since it has high barrier to resistance and
potent inhibitory effect to HBV, it is one of the first-line therapies
for CHB. TdF is labeled as pregnancy category B (Table 1) (19).
Studies revealed that, like in LAM, infants are exposed to higher
TdF concentrations via umbilical cord than that via breast milk (20).
Benabound et al. (21) have reported in their study that among 5
women, the median maximal TdF concentration in breast milk was
14.1 ng/ml which is lower than the concentrations in both maternal
serum and cord blood. Assuming that TdF in breast milk has low
bioavailability because of not being a prodrug, the concentration of
TdF in infants due to breast milk ingestion is probably insignificant.
In an animal study among two lactating macaques, after the
administration of a subcutaneous dose of TdF (30 mg/kg of body
weight), it was observed that the TdF concentrations in breast milk
of lactating macaques were unlikely to be toxic for the infant and
that the small amounts of TdF in the milk were not likely to select
for resistance in already infected infants (22). Similarly, Palombi
et al. (23) reported in their long-term follow-up (12 months) study
that passage of TdF into breast milk was negligible. It seems ironic
that TdF has not been recommended while breastfeeding since
its pregnancy risk is categorized as B. The APR reported 2608
and 1258 women who have been exposed to TdF during the first
and second/third trimesters, respectively. In these data, newborn
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defect rates were 2.3% for the first and 2.1% for the second/third
trimesters, which are similar to the general population (15). A study
among 74 infants which evaluated fetal bone effects of maternal
TdF use, reported that TdF-exposed infants had significantly lower
body bone mineral density compared with unexposed infants
(24). However, further studies are required to reveal the effect of
TdF on infants’ bone mineral density. With its increasing safety
data in pregnant women, TdF can be considered as an option for
antiviral treatment during breastfeeding in hepatitis B. However,
further studies are required to evaluate the pharmacokinetics and
pharmacodynamics of TdF in breastfeeding.

Interferon-α
Interferon alpha (IFN-α) is an immunomodulatory and antiviral
agent which is licensed for the treatment of HBV infection
since 1992. With the modification through the attachment
of a polyethylene glycol molecule, pharmacokinetics and
pharmacodynamics properties of IFN has improved and enabled
its once weekly administration. IFN is labeled as pregnancy risk
category C (Table 1). There are limited data on its usage during both
pregnancy and breastfeeding. Data on this issue are based on case
reports. Therefore, the safety of interferon during both pregnancy
and breastfeeding is not clear enough.
In 1995, Pons et al. (25) reported two HIV-seropositive pregnant
women given a single intramuscular dose of IFN-alpha, just before
the abortion in the second trimester. They found undetectable IFN
levels in the fetal blood and amniotic fluid in both cases. In another
case report evaluating the transfer of IFN-α (2B) into breast milk
of a patient, who was receiving high intravenous doses for the
treatment of malignant melanoma, the authors have reported that
after 30 million IU administration, the amount of interferon in the
breast milk was only moderately elevated (1551 IU/mL) when
compared to control milk (1249 IU/mL). This report suggests that
even following very high doses, interferon is not excreted in breast
milk, probably due to its large molecular size (26). Despite the
limited clinical and laboratory studies, the US Drugs and Lactation
Database (LactMed) reports that it is unlikely that IFN use by a
nursing mother presents any serious risk to the breastfed infant
because of the low levels in milk and poor oral absorption by the
infant (27).
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Adefovir Dipivoxil
Adefovir dipivoxil (ADV) is the prodrug of adefovir, an acyclic
nucleotide phosphonate analogue of adenosine monophosphate,
which is converted by host enzymes to adefovir diphosphate. ADV
is assigned to FDA Pregnancy Category C (Table 1) (28). There is
no adequate data on the use of ADV during both pregnancy and
breastfeeding. It is not known whether ADV is excreted in human
milk. APR suggests that mothers should be instructed not to
breastfeed if they are taking ADV (15).

Entecavir
Entecavir (ETV) is a guanosine nucleoside analogue which has
activity against HBV reverse transcriptase. It is labeled as pregnancy
risk category C (29). ETV has not been studied in both pregnancy
and breastfeeding. Excretion of ETV to human breast milk is not
known. Thus, its use in these situations cannot be recommended
(26). Clinician together with the patient has to make a decision to
discontinue breastfeeding or discontinue the drug.

Telbivudine
Telbivudine (LdT) is an HBV-specific synthetic thymidine
nucleoside analogue. It is a potent inhibitor of HBV replication, but,
due to a lower barrier to resistance, guidelines do not recommend
LdT as the first-line monotherapy (2). A prospective study among
229 HBsAg-positive, HBeAg-positive pregnant women with high
virus titers (>107 copies/mL) evaluated the efficacy and safety of
LdT vs untreated controls (30). All infants in both arms received
HBIG within 12 h postpartum and HBV vaccine at 0, 1, and 6
months. The mothers received LdT 600 mg/day from week
20 to 32 of gestation and continued for 4 weeks after delivery
in the case of inactive disease and for 28 weeks in the case
of active chronic hepatitis. The authors have reported that LdT
treatment was associated with a noticeable decrease in serum
HBV DNA and HBeAg levels and normalization of elevated alanine
aminotransferase levels before delivery. Twenty-eight weeks after
delivery, perinatal transmission was lower in the infants who born
to the LdT-treated mothers than in controls. In this study, no serious
adverse events were reported in the LdT-treated mothers or their
infants. However, this study does not include any statement on

Table 1. Food and drug administration pregnancy risk categories (34)
Risk category

Explanation

A

Adequate and well-controlled studies have failed to demonstrate a risk to the fetus in the first trimester of
pregnancy (and there is no evidence of risk in later trimesters)

B

Animal reproduction studies have failed to demonstrate a risk to the fetus and there are no adequate and wellcontrolled studies in pregnant women

C

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

D

There is positive evidence of human fetal risk based on adverse reaction data from investigational or marketing
experience or studies in humans, but potential benefits may warrant use of the drug in pregnant women despite
potential risks

X

Studies in animals or humans have demonstrated fetal abnormalities and/or there is positive evidence of human
fetal risk based on adverse reaction data from investigational or marketing experience, and the risks involved in
use of the drug in pregnant women clearly outweigh potential benefits
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Table 2. Pregnancy risk categories and recommendations of antivirals
during breastfeeding
Antiviral

Pregnancy risk
category

During breastfeeding

Lamivudine

C

Can be used based on
clinical studies

Tenofovir

B

Can be used based on
clinical studies

Interferon

C

Not recommended

Adefovir

C

Not recommended

Entecavir

C

Not recommended

Telbivudine

B

Not recommended

breastfeeding while taking LdT. Despite LdT is labeled as pregnancy
risk category B (31), there are no adequate and well-controlled
studies on the LdT usage in pregnant women. Moreover, excretion
of LdT to human breast milk is not known. To recommend its use
during breastfeeding, pharmacokinetics and pharmacodynamics of
LdT have to be better known in the nursing mothers with HBV. All
of these drugs mentioned above can be used in CHB. However,
when the patient is a breastfeeding mother with hepatitis B, LAM
and TdF remain as eligible treatment options. Although there are
clinical studies on the use LAM both pregnancy and breastfeeding,
due to high probability of resistance to LAM, TdF can be safer for a
breastfeeding mother with CHB (32,33).

Conclusion
Since hepatitis B is a global health problem among women
of reproductive age, both clinicians and patients face therapeutic
decisions which are not based on randomized controlled trials. They
have to make a hard decision to choose the best option considering
both the benefits of breastfeeding and the need for antiviral
treatment, where indicated, to have a healthy mother which seem
to contradict to some extent. The benefits of breastfeeding for both
mother and infant are unquestionable. On the other hand, antiviral
treatment is crucial for the mother’s health. In the light of up-to-date
literature, if a mother needs antiviral treatment for HBV, LAM and
TdF raise as options with advantages of enabling breastfeeding (34).
Among these two antivirals, TdF seems to be more preferable due
to its safer pregnancy risk category and high barrier to resistance.
However, further studies are urgently needed in this issue to make
a recommendation supported by evidence-based medicine.
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