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Management of hepatitis B in pregnancy:

Weighing the options

W ABSTRACT

Maternal screening and active and passive immuno-
prophylaxis have reduced the perinatal, or vertical,
transmission of hepatitis B virus (HBV) dramatically.
Without immunoprophylaxis, chronic HBV infection occurs
in up to 90% of children by age 6 months if the mother

is positive for both hepatitis B surface antigen (HBsAg)
and hepatitis B e antigen (HBeAg). Even with immuno-
prophylaxis, perinatal transmission is possible when the
mother is highly viremic and HBeAg positive. Antiviral
therapy during the third trimester of pregnancy in
high-risk women with chronic HBV infection reduces viral
load in the mother and may decrease the risk of perinatal
transmission, although data are lacking. Safety data in
pregnancy are most robust with lamivudine and tenofovir
compared with other therapies. Careful discussion with
the patient regarding the risks and benefits of therapy

is warranted. Prophylaxis remains the best method of
prevention of perinatal transmission.

B KEY POINTS

Hepatitis B immune globulin at the time of birth plus
three doses of the recombinant hepatitis B vaccine over
the first 6 months of life is up to 95% effective in
preventing perinatal transmission.

Despite successful screening and vaccination, perinatal
transmission of HBV is still possible if maternal viral load
is high.

Antiviral treatment during the third trimester of pregnancy
may reduce perinatal transmission of HBV; the benefit
appears most pronounced with high maternal viremia.

he management of hepatitis B virus (HBV)
infection in pregnancy is complex. Because
infection with HBV in infancy often leads to
chronic disease, prevention of perinatal, or
vertical, transmission is a worthy goal; yet, prophylactic

See end of article for author disclosures. doi:10.3949/ccjm.76.53.06

CLEVELAND CLINIC JOURNAL OF MEDICINE

therapy during pregnancy is not well studied. This arti-
cle explores the consequences of HBV infection during
pregnancy, the specific risks imposed by high viral load,
the evidence to support preemptive antiviral therapy,
and the timing of therapy during pregnancy.

Il PERINATAL TRANSMISSION

Perinatal transmission is the most common mode of
HBV transmission worldwide; however, the maternal
screening programs and universal vaccination in new-
borns with active and passive immunoprophylaxis have
dramatically reduced HBV transmission rates. Accord-
ing to recent data from the US Centers for Disease Con-
trol and Prevention, prenatal screening for hepatitis B
surface antigen (HBsAg) in the United States is nearly
universal; 97% of pregnant women undergo screening
before delivery.! Further, among infants at risk of acquir-
ing HBV infection, 92% complete the three-dose vac-
cination series by the time they are 3 years old. There is
some nationwide variation, however, in the appropriate
administration of immunoprophylaxis to infants exposed
perinatally, ranging from 78% in Louisiana to 99.8% in
one California health maintenance organization.?

Perinatal transmission of HBV infection has declined
steadily in the United States over the past 2 decades,
consistent with the successful implementation of uni-
versal screening of pregnant women and vaccination
policies.> QOutside the United States, however, many
high-prevalence countries lack vaccination coverage
and perinatal transmission is common. In 87 countries
with a prevalence of HBV infection that exceeds 8%,
the infant vaccine coverage was only 36%.*

Risk of chronic infection

The risk of progression to chronic HBV infection is
inversely proportional to the age at which the infec-
tion was acquired. Without immunoprophylaxis, up to
90% of infants born to hepatitis B e antigen (HBeAg)-
positive mothers become HBV carriers. In comparison,
20% to 30% of children infected between age 1 year and
5 years, and fewer than 5% of immunocompetent adults,
become HBV carriers.>”

If the mother is positive for both HBsAg and HBeAg
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Case: Minimizing risk
in a 29-year-old woman

Laura is a 29-year-old woman born in Hong Kong

who is now living in the United States. She is 34 weeks
pregnant and has recently tested positive for hepatitis B
surface antigen. She feels entirely well. Her hepatitis

B virus (HBV) DNA level is 8 x 10° copies/mL. Her
aspartate aminotransferase level is 29 U/L and her
alanine aminotransferase level is 20 U/L. How would
you manage her HBV infection to minimize the risk of
maternal-fetal transmission? Is there a role for preemptive
antiviral treatment?

and her baby does not receive immunoprophylaxis, the
risk of the baby developing chronic HBV infection by
age 6 months is 70% to 90%.51° Of those exposed in early
childhood, 28.8% are HBsAg positive by age 4 years.’
These data underscore the need for early vaccination.

In a study of 402 HBsAg-positive pregnant women
in China, Xu et al'! found that 3.7% of their newborn
infants were HBsAg positive within 24 hours of birth.
Of the women who were HBeAg positive, the intrauter-
ine infection rate was 9.8%. Analysis of placental tissue
for HBsAg, hepatitis B core antigen (HBcAg), and viral
load (HBV DNA) uncovered an overall placental infec-
tion rate of 44.6%.

Transplacental transmission of HBV has been
observed in multiple studies, especially when mothers
are positive for HBsAg and HBeAg and have high viral
loads. Among mothers positive for HBeAg, Burk et al'?
found an odds ratio of 147 for a persistently infected
infant when the maternal HBV DNA level was at least
1.4 ng/mL compared with less than .005 ng/mL. Among
the HBeAg-negative mothers, the odds ratio for a per-
sistently infected infant was 19.2 with high versus low

maternal HBV DNA levels.

Importance of maternal viremia
Despite successful screening and vaccination programs,
high maternal HBV DNA correlates in some studies
with perinatal transmission. Wiseman et al" studied 298
chronically HBV-infected women and their infants, who
were tested for HBV at age 9 months. Interim analysis
showed a transmission rate of 8.5% for infants born to
mothers with virus levels greater than 8 log;, copies/mL.
These data suggest that perinatal transmission may still
be occurring despite the use of effective active and pas-
sive immunoprophylaxis. Additional studies are needed
to assess the potential risk reduction associated with
treatment of high maternal viremia during pregnancy.
Maternal HBV DNA positivity was associated with a
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high rate of intrauterine transmission of HBV in a pro-
gram in India in which 11,524 woman were screened for
HBYV infection.!* Babies of the 133 women found to be
positive at the time of birth were screened for HBsAg,
HBeAg, and HBV DNA in serum and cord blood. Of
127 deliveries in which the mothers were positive for
HBV DNA, 66% of infants had HBV DNA in their cord
blood and 41% had serum markers that were positive
at birth. Maternal HBV DNA greater than 1.5 X 10°
copies/mL was significantly associated with intrauterine
transmission (P = .025), whereas mode of delivery and
maternal HBeAg status were not. This study adds to the
concern that in some cases, the vaccine and hepatitis B
immune globulin (HBIg) given at the time of birth may
not prevent infection in those born already infected and
further supports the need to assess the treatment of preg-
nant women with high viral titers.

B TREATMENT DURING PREGNANCY

The use of active and passive immunoprophylaxis to
reduce the risk of perinatal transmission of HBV is well
accepted in clinical practice. HBIg given at the time of
birth in combination with three doses of the recombi-
nant hepatitis B vaccine given over the first 6 months
of life has been up to 95% effective in preventing peri-
natal transmission. As noted above, however, the risk of
perinatal transmission of HBV increases as the mother’s
viral load increases. In one series of mothers with high
viral loads, this risk was as high as 28%."

[t stands to reason that if the mother’s viral load can
be reduced at the time of birth, the risk of perinatal
transmission could also be reduced (see “Case: Mini-
mizing risk in a 29-year-old woman”). In fact, lamiv-
udine treatment of highly viremic HBsAg-positive
women during the final months of pregnancy appears
safe and may effectively reduce the risk of perinatal
transmission of HBV, even in the setting of HBV vac-
cination plus HBIg.

Evidence for third-trimester treatment

van Zonneveld et al® studied eight HBeAg-positive
women with HBV DNA levels of 1.2 X 10° copies/mL
or greater who were treated with 150 mg/day of lamiv-
udine after the 34th week of pregnancy, and compared
the rates of perinatal transmission between them and 24
matched historical controls who did not receive treat-
ment. All children received standard immunoprophy-
laxis at birth and were followed for 12 months. In five
of the eight treated mothers, viral load declined to less
than 1.2 X 108 copies/mL. Of the eight infants born to
treated mothers, four were HBsAg positive at birth, but
only one remained positive at 1 year. This 12.5% rate
of perinatal transmission was substantially lower than
the 28% rate observed among the controls. No adverse
events occurred with lamivudine in this study.
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In a multicenter, randomized, double-blind, placebo-
controlled study in China and the Philippines, Xu et al'¢
assessed outcomes among 114 HBsAg-positive pregnant
women who had high viral loads (HBV DNA > 1,000
mEg/mL). The women were randomized to placebo or
treatment with lamivudine starting at 32 weeks of gesta-
tion and continuing until 4 weeks postpartum. All of
the infants received standard vaccine plus HBIg.

The mothers treated with lamivudine were more likely
(98%) to have a reduction in their viral loads to less than
1,000 mEqg/mL than the controls (31%). This reduction
in viral load translated to improved outcomes for the
infants of mothers receiving lamivudine. At 1 year, 18%
of infants born to mothers treated with lamivudine were
HBsAg positive compared with 39% of infants born to
mothers randomized to placebo (P = .014). The rate of
HBV DNA positivity at 1 year was reduced by more than
half among the infants born to actively treated mothers
compared with those who received placebo (20% vs 46%,
respectively; P = .003). There was no difference in the
rate of adverse events between the treatment and control
groups in either the mothers or the infants.

The Xu study suggests that the use of lamivudine
in the third trimester in mothers with high viral loads
may effectively reduce the risk of perinatal transmission
beyond what can be achieved with active and passive
immunoprophylaxis. As this study has been presented
in abstract form only, we await the final analysis of these
data. This therapy appears to be relatively safe for both
mother and infant, although the optimal timing and
duration of therapy is still unclear.

Treatment options during pregnancy

Of the nucleoside and nucleotide analogues and inter-
ferons indicated for treatment of chronic HBV infec-
tion, all are classified as Food and Drug Administration
(FDA) pregnancy risk category C except for tenofovir
and telbivudine, which are category B (Table 1).

Most human experience with antiviral drug therapy
in pregnancy has been with lamivudine. More than
4,600 women have been exposed to the drug during
their second or third trimesters.!” Even though lamiv-
udine is classified as FDA pregnancy risk category C, it
is associated with a risk of birth defects (2.2% to 2.4%)
that is no higher than the baseline birth defect rate.”

Of the two agents classified as FDA pregnancy risk cat-
egory B, only tenofovir received this classification based
on data collected in human exposure. The experience
with tenofovir in pregnant women consists of 606 women
in their first trimester and 336 in their second trimester."”
The rate of birth defects associated with tenofovir ranges
from 1.5% (second-trimester use) to 2.3% (first-trimester
use), which is similar to the background rate.'” Telbivudine
received its pregnancy risk category B rating based on ani-
mal studies; there are few human pregnancy registry data.
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TABLE 1
Pregnancy classification of antiviral therapy

Antiviral drug

Adefovir C
Entecavir

Interferon alfa-2b
Lamivudine

Pegylated interferon alfa-2a
Telbivudine

Tenofovir

Pregnancy category

o w000

Nonpegylated interferon alfa-2b has been shown to
have abortifacient effects in rhesus monkeys at 15 and
30 million IU/kg (estimated human equivalent of 5 and
10 million IU/kg, based on body surface area adjustment
for a 60-kg adult). Peginterferon alfa-2b should therefore
be assumed to also have abortifacient potential, as there
are no adequate and well-controlled studies in pregnant
women. Peginterferon alfa-2b is to be used during preg-
nancy only if the potential benefit justifies the potential
risk to the fetus. It is recommended for use in fertile
women only when they are using effective contraception
during the treatment period. Pegylated interferon alfa-2a
is approved for treatment of chronic HBV infection, but
is not recommended for use during pregnancy.

M MANAGEMENT STRATEGY

Decisions regarding treatment of HBV infection dur-
ing pregnancy are based on the assessment of HBsAg,
antibody to HBcAg, and antibody to HBsAg in the first
trimester (Figure 1).'® If the mother is HBsAg negative,
then the maternal HBV vaccination series is initiated
and the infant is vaccinated at birth.

If the mother is HBsAg positive in the first trimester,
history of perinatal transmission and an assessment of
viral load at week 28 guide further management deci-
sions. All children of HBsAg-positive mothers receive
HBIg in addition to vaccination at birth.

Women with high viral loads can be considered for
treatment with antiviral therapy, but a comprehensive
discussion of risks and benefits needs to take place before
opting for treatment as the data are too limited at this
time to advocate therapy. One strategy for therapy is the
use of lamivudine, tenofovir, or telbivudine starting at 32
weeks of pregnancy; the HBV DNA level that warrants
treatment depends on the presence or absence of a history
of perinatal transmission. If a previous child was HBV
positive, concerns about the risk of perinatal transmis-
sion may be higher, so the threshold for treatment may be
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Algorithm for management of HBV
infection during pregnancy

Pregnant woman

First trimester:
Check HBsAg, anti-HBc, anti-HBs

HBsAg (—) HBsAg (+)
Anti-HBc (—)
Anti-HBs (—)

Confirm HBsAg (+)

Check baseline quantitative
HBV DNA

Check quantitative HBV DNA
at 28 weeks

Initiate maternal HBV
vaccination series

Infant receives
vaccine at birth

’ Previous child HBV (+) ‘

I
m Yes

HBV DNA HBV DNA HBV DNA HBV DNA

< 10%-10° > 108-10° > 10° copies/mL | | < 10° copies/mL
copies/mL copies/mL

Monitor Consider treatment with

lamivudine, tenofovir, or
telbivudine at 32 weeks

Infant receives HBIg
+ vaccine at birth

FIGURE 1. Management of hepatitis B virus (HBV) infection
during pregnancy starts in the first trimester with assessment of
hepatitis B surface antigen (HBsAg), antibody to hepatitis B core
antigen (anti-HBc), and antibody to HBsAg (anti-HBs). Treatment
decisions are based on viral load (HBV DNA) levels at week 28 and
presence or absence of a history of perinatal transmission. HBlg =
hepatitis B immunoglobulin

Adapted from Current Hepatitis Reports (Tran TT, et al. Management
of the pregnant hepatitis B patient. Current Hepatitis Reports 2008; 7:12-17).
Copyright © 2008 with kind permission from Current Medicine Group LLC

lower (HBV DNA > 10° copies/mL) than if the previous
child were not positive for HBV. If the previous child was
not HBV positive, treatment might be considered with
HBV DNA levels greater than 10° copies/mL.
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B SUMMARY

Although a case can be made for treatment of HBV
infection during pregnancy, the risks and benefits must be
weighed carefully. The benefits of treatment appear to be
most pronounced in cases with high maternal viremia; in
such instances, treatment should be considered and dis-
cussed with the patient at the start of the third trimester.
Viable treatment choices are limited to lamivudine, teno-
fovir, and telbivudine. Of these, lamivudine and tenofo-
vir appear to be the therapeutic options with reasonable
human exposure and safety data in pregnancy.

B DISCUSSION

William D. Carey, MD: Referring to your case patient,
assume that you treat her with tenofovir and her viral
load declines. She delivers her baby and then undergoes
a thorough workup, including a liver biopsy, that shows
no particular liver damage. What would you do?

Tram T. Tran, MD: There are two separate issues:
treating the baby and treating the mother. When you're
treating a mother in her third trimester, your goal is to
prevent perinatal transmission of HBV. Once the baby
is delivered, treated with HBIg, and vaccinated, then
your attention turns to the mother. You can then decide
based on treatment guidelines and your clinical judg-
ment whether you want to treat the mom.

The period immediately after birth is a time of treat-
ment uncertainty in mothers who choose to breastfeed,
because the nucleoside analogues are likely passed in
breast milk to some unknown degree, and it’s probably
unwise to expose the child this way. In a mother who
chooses to breastfeed, I would stop the medication after
the delivery, by which time the baby will have received
HBIg and the vaccine. When treatment is stopped, you
have to think about the potential for a flare; although
clinically significant flares are uncommon, the mother
should be monitored after stopping treatment. After she
stops breastfeeding, you can decide whether to treat her.

Robert G. Gish, MD: What are the effects of tenofovir
on bone? Do you talk to your patients about it, and is it
an issue during pregnancy or after the baby is delivered?

Dr. Tran: Some data show a decrease in bone mineral
density with tenofovir in the human immunodeficiency
virus patient population. I definitely talk to my patients
about all the potential risks associated with these medi-
cines as, naturally, pregnant women will be very sensi-
tive to any possible risk to their unborn child. Lamiv-
udine probably has the safest profile in pregnancy, given
its large body of human experience; however, it is now
classified as an FDA pregnancy risk category C drug,
whereas tenofovir is classified as category B. This may
make a difference to some clinicians.
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