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1. Introduction

In 2015, 3.5% of the world population, around 257 million
people, was estimated to live with chronic hepatitis B virus
(HBV) infection, mostly in the African and Western Pacific
regions (68% of HBsAg carriers) [1]. HBsAg-positive population
includes approximately 65 million women of childbearing
age [1].

The fraction who become pregnant faces important chal-
lenges: the maternal and fetal hazards posed by the virus,
as well as the risk of mother-to-child (MTCT) transmis-
sion [2].

Actually, data are mixed about the potential negative con-
sequence of HBV on pregnancy outcomes: an increased risk
(16%) of preterm birth has been described, but pooling low-
quality and not-well controlled studies [3]. More robust data
pointed out an adjusted higher odd (47%) of gestational
diabetes mellitus in HBsAg-positive pregnant women [4];
nonetheless, in general no rock-solid evidence of relevant
effects of the virus on other pregnancy outcomes has
emerged [2].

The scenario is different if cirrhosis is present: cirrhosis was
found to be an important predictor of adverse perinatal out-
comes affecting both the mothers and products of conception
in a large matched cohort enrolling more than 2000 pregnant
women [5]. At any rate, cirrhosis is an uncommon occurrence
in pregnant subjects: it results from a wide array of liver injury
mechanisms and its final features are independent from the
triggering process [5].

In turn, pregnancy may impact on the course of both acute
and chronic hepatitis B owing to immunological modifications
occurring in the women. About acute hepatitis B, actually
clinical recovery and mortality rates are similar among preg-
nant and non-pregnant subjects, but pregnancy may favor
chronicity by impairing HBsAg loss and seroconversion [6]. In
women with preexisting chronic hepatitis B, on the one hand,
viremia and viral antigens levels are quite stable during preg-
nancy; on the other hand, alanine aminotransferase (ALT)
levels, mirror of infected liver cells destruction, may be lower
before a potential increase (usually asymptomatic and self-
limited) in the postpartum period due to immunological res-
titution [2].

Regarding vertical transmission (or MTCT), in areas charac-
terized by high and intermediate endemicity (=8% and 2-7%
of HBV prevalence, respectively), it is the major driver of con-
tagion [7]. Moreover, earlier is the age of acquisition, higher is
the likelihood to develop chronic infection, up to 90% for
infants infected perinatally [2].

The prevention of MTCT by employing all the available
measures is the key component of the strategy to curtail the
burden of HBV infection worldwide besides the implementa-
tion of universal vaccination for all the newborns [2,8].

2. Pharmacotherapy for HBV infection during
pregnancy: rationale and criteria

The antiviral armamentarium against HBV is made of two
classes of drugs: interferons (specifically alpha-type), available
in injectable formulations, and oral nucleos(t)ide agents (NAs)
[9-11]. The former, despite being the drugs of choice in case
of co-infection with hepatis delta virus and offering the advan-
tage of a finite treatment course, show an unfavorable side
effect profile combined with a highly variable response; the
latter thus are the first-line anti-HBV agents owing to their
good safety profile along with a well-established effectiveness
[9-11]. Among NAs, the newer-generation entecavir (ETV) and
the two tenofovir prodrugs [tenofovir disoproxil fumarate
(TDF) as well as tenofovir alafenamide (TAF)] are considered
first-line agents and currently preferred over the older agents
lamivudine (LAM), adefovir (ADV), and telbivudine (TBV)
thanks to their higher genetic barrier to resistance [12].

The use of antivirals is mainly directed for chronic HBV
infection, whereas their place in therapy for acute HBV is far
more limited in the light of the high rate of spontaneous full
recovery among adults, thereby NAs are advised only in case
of severe or fulminant course, when even liver transplantation
should be taken into account [13].

Beyond some slight differences among the main interna-
tional guidelines [9-11], indications for treatment of chronic
HBV infection are cirrhosis, ALT level greater than twice the
upper limit of normal plus viremia > 20,000 International Units
(IU)/ml, at least moderate liver fibrosis plus viremia >2000 U/
ml, and abnormal ALT level [14].
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When it comes to the potential use of anti-HBV agents in
pregnancy, a fundamental point is the absolute contraindi-
cation to the use of interferons, thus the therapeutic arma-
mentarium includes only NAs [15]. Oral anti-HBV drugs are
not equal as for safety profile in pregnancy: among the first-
line choices, tenofovir has been classified as a ‘category B’
agent (no risk for fetuses in animal reproduction studies)
differently from ETV, classified as ‘category C' due to its
carcinogenic potential in animal studies [16]. With regard
to tenofovir prodrugs, of course there is evidence accrued
over several years supporting the use of TDF in pregnant
women with HBV as stated by the guidelines [9-11]; preli-
minary data on TAF, only recently introduced in clinical
practice, are reassuring [17], and results from ongoing clin-
ical trials (NCT04237376, NCT04211805) are eagerly awaited
to yield high-quality recommendations.

To simplify, the following scenarios may happen in preg-
nancy: a woman already on treatment or a pregnant individual
not undergoing any therapy either because oblivious to her
HBsAg-positive status (HBV screening is mandatory in the first
trimester) or since not fulfilling the above-mentioned criteria
for antivirals initiation [15].

In the first case, a careful reassessment of the appropriate-
ness of therapy should be performed: not only contraindicated
drugs (ETV, interferons) must be stopped, but the treatment
itself may be discontinued if not strictly necessary (for
instance, in the presence of mild hepatitis) [18]. Instead,
when treatment continuation is unavoidable (e.g. cirrhotic
woman), switch to TDF is advised if the subject is under
another NA [16].

In the second case, a periodic evaluation is necessary to
stage the liver disease and to establish whether antiviral treat-
ment with TDF is necessary during pregnancy according to the
above-mentioned criteria for chronic HBV infection, always in
a risk-benefit perspective, or is deferrable after delivery [16].
As a matter of fact, there is no crystal-clear evidence that
clinical or serological outcomes are improved by antivirals
during pregnancy [2].

The last, but absolutely not the least, scenario to consider is
the prevention of HBV vertical transmission. In the very large
majority of cases, it happens during the peripartum period
(>90%), whereas it is much less common in utero and turns
out to be very rare in the postpartum phase (< 1%) [2]. The
mainstay of HBV MTCT prevention is the immunoprophylaxis
of the newborn, both active and passive, to be administered at
birth [19]. Nevertheless, standard prophylaxis may fail in up to
10% of cases, so requiring additional preventative measures
[2]. Avoiding breastfeeding and delivery through cesarean
section is not recommended on the basis of current evidence
[9-11]. Considering that, in addition to inappropriate immuni-
zation as for timing and/or schedule, the strongest predictor
of immunoprophylaxis failure is represented by maternal viral
load, antiviral treatment emerges as the most powerful addi-
tional preventive action [20]. To this regard, the seminal study
by Zou and colleagues set the pre-delivery viremia threshold
of 200,000 IU/ml (5.3 log;o IU/ml or 1,000,000 copies/ml):
under this level, the risk of immunoprophylaxis failure was

0% [21]. HBeAg positivity is strictly associated with high
serum HBV DNA values and may be used as an alternative to
viremia determination in low-resource countries [2]; another
potential alternative is HBsAg quantification, with proposed
threshold equal to 4 logq, 1U/ml [10].

Once decided for antiviral start to prevent HBY MTCT in
women not previously on therapy, the final issues are timing
and the agent of choice. Recommendations from authoritative
international societies are in favor of TDF to be started at the
beginning of the third trimester of gestation (28 weeks, not
later than 32) until birth or up to 4-12 weeks after delivery
[9-11]. Actually discontinuation of antivirals at the end of
pregnancy, unless novel conditions arise (e.g. dramatic wor-
sening of liver fibrosis), may be safely implemented since
prolongation of therapy does not seem to affect outcomes
such as postpartum ALT flares [2]. These indications were
reinforced by a recent guideline from the World Health
Organization [21], informed by a comprehensive systematic
review and meta-analysis [22].

The latter focused on TDF, LAM, and TBV: all three drugs
demonstrated efficacy and safety in reducing vertical HBV
transmission without augmented risk of any maternal or
infant safety outcome [22]. Pooled odds ratios (OR) of anti-
viral prophylaxis efficacy were similar among the agents
under investigation (around 90% reduction of the odds of
vertical transmission), but two factors confirmed TDF as the
drug of choice: higher quality of evidence and superior
barrier to resistance [21,22]. Interestingly, a post-hoc analysis
showed the antiviral commencement in the second trimester
(as early as 13 weeks) was better than the typical start in the
last period of pregnancy: OR 0.23 (confidence interval 0.09--
0.59), but only four out of nine studies registered events (23
the total number) in one of the two arms, and TDF was the
investigational drug in just two studies; therefore, these
findings might be only hypothesis-generating at the
most [22].

3. Expert opinion

As is well known, notwithstanding the long-established avail-
ability of effective vaccines and therapeutic agents, HBV infec-
tion is a relevant cause of morbidity and mortality: nearly
900,000 annual deaths were attributed to the virus in 2015
worldwide [1]. The vast majority of this health burden is
related to chronic infection and to its main consequence, the
development of cirrhosis: considering that evolution from
acute to chronic state usually takes place when infection is
acquired perinatally, prevention of HBV MTCT is a matter of
utmost importance.

The use of anti-HBV agents in pregnant women may rely on
maternal and newborn indications: in other terms, it is justified
if the pregnant subject fulfills the standard criteria for anti-
hepatitis B therapy in adults or if there is a substantial risk of
immunoprophylaxis failure in the infant. Of course, the utiliza-
tion of drugs in pregnancy should always derive from a careful
assessment on a case-by-case basis.

Regarding maternal indications, postponing the treatment
(of its continuation when started prior to pregnancy) should
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Table 1. Recommendations from international guidelines regarding the use of antiviral agents in pregnant women as prophylaxis of HBV vertical transmission.

Viremia threshold warranting

Agent(s) of

treatment Gestational age to start antiviral treatment (weeks) choice Duration of treatment
APASL 2015 [9] >6-7 log;o IU/ml 28-32 TDF or TBV Stop after
delivery for breastfeeding
EASL 2017 [10] >5.3 logyo 1U/ml 24-28 TDF Up to 12 weeks after delivery
AASLD 2018 [11] >5.3 logqo IU/ml 28-32 TDF Up to 4 weeks after delivery
WHO [21] >5.3 logyo IU/ml 28 TDF Until at least childbirth

AASLD = American Association for the Study of Liver Diseases; APASL = Asian Pacific Association for the Study of the Liver; EASL = European Association for the
Study of Liver; IU = International Unit; TDF = tenofovir disoproxil fumarate; TBV = telbivudine; WHO = World Health Organization.

be considered whenever possible since the benefits of anti-
viral therapy seem modest in terms of improvement of clinical
and serological outcomes during gestation. In case of severe
liver disease, start or continuation of treatment is warranted to
avoid further worsening or decompensating events.

About vertical transmission prophylaxis, in Table 1 the
current recommendations on antiviral use from most recent
guidelines are summarized: they agree on the preferred agent
(TDF) and on the viremia threshold warranting treatment,
namely 200,000 IU/ml [9-11,21].

Nevertheless, some research gaps remain.

First, the exact timing of antiviral start. The beginning of
the third trimester has been chosen to strike a balance
between the necessity to have an optimal viral suppression
by the end of gestation and the need to avoid unnecessary
exposure to a drug in the first months of pregnancy. There is
consensus on the week 28 as adequate starting point, but
there is room for earlier initiation. European guidelines indi-
cate 24-28 weeks as a potential range for antiviral beginning
[10]. The recent meta-analysis by Funk and colleagues sug-
gests that even more precocious start (at the beginning of
the second trimester) may be feasible and effective [22]: pend-
ing further, more solid data, an earlier approach could be
taken into account in particular situations, such as very high
maternal viral load (=8 log;o IU/ml) [2] or planned invasive
prenatal tests (e.g. amniocentesis, that increases MTCT
risk) [23].

Second, the alternatives to TDF. The most obvious would
be TAF, but more evidence in pregnant women is needed.
Instead, the experience of TDF in pregnancy is large and is
mostly derived by studies on human immunodeficiency
virus: indeed, it is still today one the reference drugs as
backbone in pregnant women under antiretroviral treatment
[24]. In this perspective, the potential use in pregnancy of
upcoming novel agents (entry inhibitors, antisense oligonu-
cleotide core protein allosteric modulators, checkpoint inhi-
bitors, therapeutic vaccines) would need specific
assessment [25]

Third, it is to be established the precise duration of antiviral
treatment, whether it should be stopped at childbirth or pro-
longed for some weeks. The extension of therapy after deliv-
ery is a matter weaving together many aspects: the potential
interference with breastfeeding, the suppression of ALT flares,
the reassessment of liver disease, the theoretical risk of resis-
tance selection, especially when subsequent pregnancies are
possible and intermittent antiviral administration (only during
gestation) might not be a good strategy to control viral
replication.
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