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hronic hepatitis B is caused by persistent

infection with hepatitis B virus (HBV). In
the last decade, great progress has been made in the
treatment of chronic hepatitis B. Prognosis of
chronic hepatitis B has been improved significantly
because of the clinical application of
nucleoside/nucleotide  analogues,  such  as
lamivudine, adefovir dipivoxil, and entecavir. More
and more importance of antivirus treatment has
been realized. But the physicians are being puzzled
by the problems of antivirus treatment in the
reproductive women infected with HBV. According
to the studies of antiviral drug safety and clinical
experiences in treating pregnant women in recent
years, we introduce the strategies of antivirus
treatment in different periods of reproductive
women infected with HBV.

1. Problems of antivirus treatment in the

reproductive women infected with HBV

The incidence rates of pregnancy-induced
hypertension syndrome, postpartum hemorrhage,
infection of incisional wound, intrauterine
infection, HBV vertical infection and perinatal
mortality rate increase significantly in the women
infected with HBV, especially in those who develop
an immune clearance period with abnormal liver
function (1. 2), than in healthy women. In addition,
the rate of mother-to-child transmission is highly
correlated with the level of maternal HBV
replication ). If the mother's serum is positive for
HBV-DNA, the transmission rate is up to 90%;
whereas, if negative, the transmission rate is only 10-
30%. When HBV-DNA levels in pregnant women
are <1x10° copies/ml, the risk of mother-to-child
transmission of HBV decreases by 30%. If HBV
replication could be inhibited effectively, the
mother-to-child transmission would be interrupted
significantly. Therefore, antivirus treatment is
necessary in these women but antiviral effect of
interferon is limited.

Since nucleoside/nucleotide analogues treatment
is long term and only 20% of HBeAg positive
patients achieve HBeAg seroconversion by short-
term treatment, and 12% of the patients keep
sustained res]?onse of HBV inhibition after drug
withdrawal , reproductive women receiving
antiviral therapy may get pregnant during
treatment. Therefore, the physicians are concerned
about the type of antiviral drugs that should be
prescribed in reproductive women infected with
HBV, whether the treatment should be discontinued
during pregnancy and if the drug is safe for the
mother anf the baby.

2. The safety of antiviral drugs in women during

pregnancy and lactation

Nowadays, there are two main categories of
antiviral drugs for HBV: interferon and
nucleoside/nucleotide analogues. Six antiviral agents
(standard interferon, peginterferon, lamivudine,
telbivudine, adefovir dipivoxil, and entecavir) have
been approved for the treatment of chronic hepatitis
B in our country and several drugs, such as tenofovir
and emtricitabine are still in the process of research.
Medications are classified into five categories
according to the safety during pregnancy by U.S.
FDA ). Category A (controlled studies show no
risk and the possibility of fetal harm appears
remote); B (animal studies show no risk, but human
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studies have not been done or vice versa); C (animal
data show teratogenic effects but no controlled
studies done in humans); D (human fetal risk exists
but benefit outweighs risks); or X (fetal risk
outweighs benefit anc% prohibited use in pregnancy).

Currently, lamivudine, telbivudine, emtricitabine,
and tenofovir are classified as category B in the
seminar on chronic hepatitis B therapy in American
(), indicating that they demonstrate no evidence of
teratogenicity in animal studies but have not been
adequately evaluated in humans and ongoing
registries include few instances of pregnancy during
therapy to provide reliable guidance. These agents
could be used if the potential benefit of treating
during pregnancy is believed to outweigh potential
risks to mother or fetus. Many studies regarding the
safety of lamivudine in pregnant women are
available at present. Initial studies discovered that
lamivudine could pass placenta and be secreted in
milk as well. However, clearance rate of lamivudine in
neonates was only half of that in other children (6-8).

Afterwards, many animal studies demonstrated
that there were no teratogenic effects to the
immature mice which were exposed to lamivudine
at different doses in uterus for a long time, even at
high doses, and neurotoxicity of lamivudine was
obviously lower than zidovudine. Behavior of
immature mice would be influenced after birth if
exposed to high doses of lamivudine (500 mg/kg) in
uterus (-1, Lamivudine was safe to the pregnant
mice and their offspring, and could effectively
reduce the serum HBV-DNA levels of mother mice
(12), which may be because lamivudine belongs to L-
nucleoside analog and there is no effect on human
nuclear acid ©). The data in pregnant women
infected with HIV has not shown any serious
adverse reactions and impacts on reproductive

process, embryotoxicit%r and neonatal development
related to lamivudine (13-17),

Global studies (18-23) have demonstrated that
lamivudine is safe and effective in interrupting
mother to child HBV transmission at late trimester
of pregnancy. In addition, three reports (24-20)
showed that the women who were unable to stop the
treatment or volunteered to continue the therapy
when they became pregnant on lamivudine
treatment were treated effectively. The mother to
child HBV transmission was interrupted and no
obvious impacts on infants were observed (7).

Telbivudine is a new drug commercially available,
and no related reports in animal experiments and
treatment during pregnancy could be searched.
Tenofovir is not recommended in pregnant women
and while mothers are breast feeding because it
might affect bone density. Entecavir and adefovir are
classified as category C, in that embryo and fetal
toxicities have been observed in animals, but these
reproduction studies are not always predictive of
human response. So they should be used cautiously
during gestation. Interferon and peginterferon are
contraindicated during pregnancy largely because of
their known anti-proliferative effects. In the event of
pregnancy, interferon, and peginterferon should be
discontinued ©).

3. The strategy of antivirus treatment in
reproductive women infected with HBV
It is well known that the treatment of chronic
hepatitis B is refractory and long term. According to
the above study results and the features of antiviral
drugs, different strategies of antivirus treatment can
be adopted in reproductive women infected with

chronic HBV (Fig 1).
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Figure 1. Different antivirus treatment strategies in reproductive women with chronic hepatitis B.
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a. The strategy of antivirus therapy before
gestation in reproductive women with HBV carrier
status

Pregnancy should be considered in reproductive
women >18 years old before initiating antivirus
treatment.  Generally,  treatment is  not
recommended for the patients with normal liver
function because the therapeutic effects on HBV
carrier state are little. Liver protection treatment is
recommended in the patients with mild abnormal
liver function (ALT <2xULN) so as to avoid doing
harm to mother and infant if the drug is
discontinued suddenly during pregnancy or the
fetus is exposed to the antiviral drug.

b. The strategy of antivirus therapy during
pregnancy in reproductive women with HBV carrier
status

In order to interrupt HBV transmission from
mother to infant in women with HBV DNA level
2107 copies/ml, treatment with lamivudine 100 mg
once daily or telbivudine 600 mg once daily after 28
weeks of gestation could be adopted with informed
consent from the patients and their families. The
treatment could be discontinued one month after
delivery or continued for a period. But the patients
and their families should be informed that viral
rebound may occur after discontinuation,
therapeutic effects of continuing treatment on HBV
carriers are little and drug resistance may develop.
Breastfeeding should be prohibited during

treatment.

c. The strategy of antivirus therapy before
pregnancy in reproductive women with chronic
hepatitis B

For reproductive women with chronic hepatitis B
(ALT >2xULN and HBV-DNA 210° copies/ml)
who have no plan to be pregnant in the near future
and need to be treated interferon or adefovir
dipivoxil is recommended, but not lamivudine,
telbivudine and entecavir. The course of interferon
treatment is short and the viral rebound after
withdrawal is not common. So if the patients
achieve HBeAg seroconversion, their medication
could be discontinued and they can be prepared for
pregnancy. Adefovir dipivoxil belongs to category C
of drug safety during pregnancy. Its use is not
recommended during pregnancy because of the
potential renal toxicity. However, 1/4 of patients
may develop HBeAg seroconversion, and their
treatment could be discontinued and they can
become pregnant. In addition, there are no cross-
resistance to drugs between interferon, adefovir
dipivoxil and lamivudine, telbivudine. If the
treatment with interferon or adefovir dipivoxil is not
successful, the patients could switch to lamivudine
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or telbivudine and the impacts on pregnancy should
be considered if the patients wish to become
pregnant.

Lamivudine and telbivudine belong to category B
of drug safety during pregnancy and are not adopted
temporarily because they could be an option of
treatment during pregnancy. If lamivudine or
telbivudine treatment is initiated too early, drug
resistance would develop and probably no drugs
could be selected at that time. Entecavir belongs to
category C of drug safety during pregnancy and may
be of risk during gestation. Entecavir can suppress
viral replication effectively, but its rate of HBeAg
seroconversion is low, so most patients need long-
term treatment. Meanwhile, the mechanism of drug
resistance to entecavir is similar to lamivudine or
telbivudine. It is confirmed that the drug resistance
to lamivudine can be induced by entecavir in the
patients with HIV/HBV co-infection ©@8). Tt is
almost impossible to switch to lamivudine or
telbivudine during pregnancy and entecavir may be
harmful, so it is not recommended to be used before
gestation.

Reproductive women with chronic hepatitis B
(ALT >2xULN, while HBV-DNA >10° copies/ml)
who need to be treated: if they have planned to be
pregnant in the near future, lamivudine or
telbivudine treatment could be considered after fully
discussion with the patients and their families.
Currently, the women infected with HIV are
recommended to be treated with lamivudine and
zidovudine during gestation according to
experiences in clinical practice. Therefore, if the
women with chronic hepatitis B become pregnant
or have plans to become pregnant during treatment,
lamivudine is recommended to be used or switch to
(5). Gestation could be considered after achieving
antiviral therapeutic effects (decreased HBV-DNA
level and normalized ALT) with treatment for 3-6
months.

d. The strategy of antivirus therapy during
gestation in reproductive women with chronic
hepatitis B

The reproductive women with chronic hepatitis B
who develop abnormal liver function after gestation
(ALT 22xULN and HBV-DNA 210° copies/ml, or
2104 copies/ml in HBeAg negative patients) need to
be treated. Lamivudine or telbivudine treatment
could be considered after fully discussion with
patients and their families but ALT of the patients
should be monitored closely. Some patients may
develop strong immune responses at the same time
of viral suppression at early stages of treatment. In
addition, liver is overburdened during pregnancy so
liver function is deteriorated rapidly and the lives of
mother and child are threatened.
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More and more literature has been started to

investigate the safety of these drugs in pregnant
women, since the scientists from all over the world
pay more attention to the antiviral treatment in
pregnant women. The strategies of antivirus
treatment in reproductive women introduced in this
article are just for your reference. We hope that
women infected with HBV who account for 1/3 of
chronic HBV infected patients could receive correct
therapy and mother to child transmission of HBV
could be interrupted as much as possible.
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