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nfection with the hepatitis B virus
(HBV) can lead to both acute and
chronic hepatitis. For more than
2 decades, the Centers for Disease
Control and Prevention (CDC) has
recommended that all pregnant women
be screened for the marker of active hep-
atitis B, the hepatitis B surface antigen
(HBsAg).! According to a recent report
from the Institute of Medicine (IOM),
most obstetrical care providers do screen
pregnant women for hepatitis B and ad-
vise that newborns of HBsAg-positive
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mothers receive both hepatitis B im-
mune globulin and hepatitis B vaccine,
ideally immediately after birth. How-
ever, knowledge among obstetricians
about hepatitis B is limited, and the IOM
concluded in their report that only one-
half to two-thirds of obstetrical care pro-
viders offered hepatitis B information to
patients or referred their HBsAg-positive
pregnant patients to a specialist for man-
agement of chronic hepatitis B.2

On March 10 and 11, 2010, the Hepati-
tis B Foundation sponsored a meeting of
practitioners in primary care medicine,
maternal and fetal medicine, and hepa-
titis and liver diseases. This panel de-
veloped recommendations, including an
algorithm based on existing evidence-
based guidelines, to help primary care
providers routinely identify and man-
age their patients with hepatitis B.* The
panel agreed that a separate set of rec-
ommendations should be developed for
obstetrical and women’s health care pro-
viders. An easy-to-follow algorithm was
developed to aid providers in evaluating
and managing HBsAg-positive pregnant
women. This 2-part article discusses
the problem of hepatitis B in pregnant
women and outlines the panel’s consen-
sus recommendations to improve hepa-
titis B-related outcomes during and after

All articles are available online at www.femalepatient.com



To help improve hepatitis B-related outcomes during

and after pregnancy, a workshop was convened

on March 10-11, 2010, by the Hepatitis B Foundation, in which
prominent practitioners in primary care medicine, maternal

and fetal medicine, and hepatology reviewed existing
evidenced-based guidelines and reports and designed

an easy-to-use algorithm to aid specialized obstetrical care
providers, as well as other primary care providers who may be
the main point of contact for a pregnant patient, in evaluating and
managing pregnant women who screen positive for hepatitis B.

pregnancy. [Note: The above-mentioned
algorithm appears in Part 2.]

Screening for Hepatitis B
In the United States, the prevalence of
chronic hepatitis B is estimated to be at
least 1.4 to 2 million (1% to 2% of the
population).*® Persons with chronic
hepatitis B (defined as HBsAg-positive
for more than 6 months) are at a very
high lifetime risk of developing severe
complications including cirrhosis and
hepatocellular carcinoma.® Although
the CDC and the American Congress
of Obstetricians and Gynecologists rec-
ommend universal screening of preg-
nant women for HBsAg, it is important
for women’s health care providers to
also be aware of the groups defined by
CDC as being at higher risk for hepatitis
B (Table 1).7

When screening all pregnant women
for HBsAg, women’s health care provid-
ers are recommended to query their pa-
tients about potential risk factors. Those
at higher risk for acquiring HBV should
also be tested for the antibody to hepa-
titis B surface antigen (anti-HBs). Per-
sons who are negative for both markers
and who are at risk for infection should
be vaccinated. CDC recommendations
endorse vaccination during pregnancy
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This is the first part

e ofia 2-part article
on chronic hepatitis B
in pregnancy.
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the evaluation

and management

of pregnant women
with hepatitis B
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TABLE 1. Groups That Should Be Routinely Screened For Hepatitis B2

m Persons born in regions of the world where hepatitis B prevalence is 2% or higher (including Africa, Asia, Pacific Islands,
Middle East, Eastern Europe, Spain, Malta, Mexico, Central America, the Caribbean, areas of South America, and indigenous
populations in Alaska, Northern Canada, and Greenland)

| Injection drug users

® Men who have sex with men

m Persons with conditions that may require immunosuppressive or immune-modifying therapy
m Persons with elevated liver enzymes of unknown etiology (ALT; AST)

® Blood or tissue donors®

m Pregnant women®

| [nfants born to HBV-infected mothers

®m Hemodialysis patients

m Household members or sexual contacts of HBV-infected persons

m HIV-positive persons

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; HBV, hepatitis B virus; HIV, human immunodeficiency virus.
2Data from Weinbaum et al.”
®Blood and tissue donors and pregnant women are screened to help prevent the transmission of HBV via donated blood/tissue, or to a newborn during birth, respectively.

of women who are at high risk of con-
tracting hepatitis B.!

Persons found to be infected (HBsAg-
positive) have a high probability of trans-
mitting the virus to others, especially to
household contacts. HBV can remain in-
fectious outside of the body for a week or
more and can be spread from person to
person via blood and other body fluids
on environmental surfaces. In addition,
HBV is the most infectious of all viruses
that can be sexually transmitted. Be-
cause HBV is so highly infectious, the
CDC recommends that all household
and sexual contacts of HBsAg-positive
persons be screened for HBsAg and anti-
HBs, and those who are seronegative
should be vaccinated.

Natural History and Management
of Chronic Hepatitis B

Persons with chronic hepatitis B go
through several stages of infection.® In
the immune tolerant phase, the serum
level of HBV DNA is high (> 20,000 IU/
mL); hepatitis B e antigen (HBeAg) is de-
tectable in serum; alanine aminotrans-
ferase (ALT) level is normal; and there
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is minimal or no liver inflammation and
fibrosis. Most of these persons were like-
ly infected at birth and did not receive
prophylaxis at that time.

Later in life, as the immune system
begins to recognize HBV as a foreign in-
vader, the host mounts an attack on the
virus, resulting in an elevated ALT level.
During this immune active phase, HBV
DNA levels are usually above 20,000 1U/
mL, and most persons will “serocon-
vert” from HBeAg-positive to HBeAg-
negative and may develop antibody to
HBeAg (anti-HBe). Liver inflammation
and fibrosis are usually present.

The majority of individuals will even-
tually enter an inactive HBsAg “carrier”
phase, where HBV DNA levels decline
(< 2,000 IU/mL or undetectable); ALT
level normalizes; HBeAg is undetect-
able and anti-HBe may be present; and
there is minimal to no liver inflamma-
tion. However, not all persons will en-
ter the inactive phase, and some that do
may experience a reactivation to active
liver disease, in which HBV DNA lev-
els increase; ALT level may be normal
or elevated; and HBeAg may once again
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TABLE 2. Approved Therapies for the Treatment of Hepatitis B2

Interferon Pegylated
alfa-2b Interferon alfa-2a Lamivudine® Adefovir Telbivudine Entecavir Tenofovir
Mechanism Immuno- Immuno- Nucleoside Nucleotide Nucleoside Nucleoside Nucleotide
modulator modulator analogue analogue analogue analogue analogue
Pregnancy C C C B B C B
Category
Adult 5MIU 180 g 100mgorally  10mgorally 600mgorally 0.5—-1.0mgorally 300 mg orally
Dosage subcutaneously  subcutaneously Once daily Oncedally  Once daily Once daily Once daily
Once daily Once weekly
for 16 weeks for 48 weeks
Most Depression, Depression, Headache, Asthenia, Headache, Headache, Asthenia,
Common muscle aches, muscle aches, fatigue, headache, fatigue, fatigue, headache,
Side Effects fatigue, fatigue, diarrhea, nausea, diarrhea, diarrhea, nausea,
low-grade fevers low-grade fevers and ear, nose, diarrhea, dyspepsia, dyspepsia diarrhea,
throat infections  flatulence, rash, rash,
dyspepsia myopathy depression

2Data from product package inserts.

®Lamivudine is widely used in pregnancy among HIV-infected women with no known increased adverse outcomes for mother or infant, and there has also been a lot of experience

with tenofovir being used in the third tri

mester of pregnancy of these women as well.

become detectable. Others may develop
continuing smoldering chronic hepatitis
owing to selection of an HBeAg-negative
HBV mutant. Because of the unpredict-
able nature of HBV, and the risk of seri-
ous complications of active disease, all
persons found to be chronically (longer
than 6 months) positive for HBsAg need
lifetime follow-up with at least semian-
nual surveillance.

In women who are positive for HBeAg,
the chance of transmitting HBV to their
newborns at birth is nearly 100%. Up
to 90% of the newborns born to these
mothers go on to develop chronic hepa-
titis B if they do not receive hepatitis B
immune globulin and hepatitis B vac-
cine at birth.

Seven antiviral medications are cur-
rently FDA-approved for the treatment
of hepatitis B. A more thorough discus-
sion of these medications and recom-
mendations for treatment can be found
in the evidenced-based guidelines de-
veloped by the American Association
for the Study of Liver Diseases Practice
Guidelines Committee.’ Of the licensed
medications, 5 are nucleoside/nucleo-
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tide analogues and are oral: lamivudine,
adefovir, telbivudine, entecavir, and te-
nofovir; 2 are interferons and injectable:
interferon alfa and pegylated interferon
alfa (Table 2). Of the oral medications,
tenofovir and entecavir are the preferred
drugs of choice because they are both
potent and have high barriers to resis-
tance; that is, the use of these drugs is
less likely to lead to the development of
antiviral resistant strains of HBV.1011

This is the first of a 2-part article. Part
2 focuses on the evaluation and man-
agement of pregnant women who screen
positive for HBV, including ordering ad-
ditional laboratory tests and the timely
referral of infected mothers and screen-
ing of close contacts, and includes an
easy-to-follow flow chart to aid women’s
health care providers.
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Decreasing the Risk

of Infection in Newborns

Despite judicious screening efforts by
most providers who care for pregnant
women, about 1,000 newborns in the
United States acquire a chronic hepati-
tis B virus (HBV) infection each year.!
Reasons for failure to prevent HBV
infection in these infants include the
following:

1. Failure to identify hepatitis B surface
antigen (HBsAg)-positive pregnant
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women. Although it has been estimated
that 95% of all pregnant women are
screened for HBsAg during pregnancy,
about 5% slip through the cracks.” Vigi-
lance to maintain high rates of screen-
ing needs to be reinforced.

2. Delay in administering the hepati-
tis B vaccine and hepatitis B immune
globulin (HBIG). While 94% of infants
receive HBIG and the hepatitis B vac-
cine, many do not receive prophylaxis
immediately after birth, when there is
the greatest chance of preventing peri-
natal transmission. Beyond 12 hours
after birth, the efficacy of prophylaxis
decreases, and HBIG is ineffective if not
given within the first week of life.

3. Failure despite timely prophylaxis.
A small percentage of infants born to
infected mothers with high viral loads
will acquire HBV despite adequate pro-
phylaxis. Use of an oral antiviral drug
in the third trimester of pregnancy
might be effective in preventing HBV
transmission. While several random-
ized clinical trials of lamivudine ver-
sus placebo in the third trimester have
been conducted, they all suffered from
poor design and/or small sample size.

All articles are available online at www.femalepatient.com



To help improve hepatitis B-related outcomes during and after
pregnancy, a workshop was convened on March 10-11, 2010,

by the Hepatitis B Foundation, in which prominent practitioners
in primary care medicine, maternal and fetal medicine, and
hepatology reviewed existing evidenced-based guidelines

and reports and designed an easy-to-use algorithm to aid
specialized obstetrical care providers, as well as other primary
care providers who may be the main point of contact

for a pregnant patient, in evaluating and managing pregnant
women who screen positive for hepatitis B.

In addition, in most studies, informa-
tion on matching participants by the
timing of HBIG and the hepatitis B vac-
cine after birth is often lacking, mak-
ing it impossible to predict the extent
to which transmission might have been
prevented with immediate prophylaxis
after delivery.

Published studies have suggested that
transmission is most likely if the level
of HBV DNA is above 10° copies/mL (20
million IU/mL).** A recent meta-analy-
sis concluded that lamivudine adminis-
tered in the third trimester might pre-
vent HBV transmission.® If a woman has
transmitted HBV in a previous pregnan-
cy despite adequate newborn prophy-
laxis, then the clinician, in consultation
with an HBV specialist, may consider
antiviral prophylaxis in the third tri-
mester. However, antiviral prophylaxis
likely confers no benefit to those HBsAg-
positive pregnant women with low
(< 20,000 IU/mL) or undetectable levels
of HBV DNA and may uncommonly con-
tribute to the development of antiviral-
resistant strains. Thus the use of antivi-
rals for HBV during pregnancy should
be approached with the utmost caution
and after consultation with a specialist.

Follow The Female Patient on n and ’

Referral of HBsAg-Positive
Pregnant Women to Experienced
Providers

The most pressing finding of the Insti-
tute of Medicine (IOM) report concerning
chronic HBV infection in pregnancy was
that about 40% of obstetrical care provid-
ers did not refer their HBsAg-positive pa-
tients to specialists in the management
of HBV infection, either prior to or after

This is the second part of a 2-part article. The first part, published

in the April issue, described hepatitis B virus (HBV) infection

in the general population, screening for HBV, and the natural history

and management of chronic HBV infection. (The Female Patient. 2012;37[4]:22-27,)

Chronic Hepatitis B in Pregnancy
A Workshop Consensus Staterment
an Screening, Evaluation, and
Managament, Part 1
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HBsAg and anti-HBs tests

HBsAg (-)

{

HBsAg (+)

!

during pregnancy
or postpartum

If anti-HBs (-) and at high risk
consider vaccination
of the pregnant woman

Order additional tests:
o ALT

e HBeAg, anti-HBe

e HBV DNA level

Recommended screening of all
household and sexual contacts

HBsAg (-) HBsAg (-)
Anti-HBs (-) | | Anti-HBs (+) | | HBSA9 (+)
. Immune Primary care
Vaccinate (No follow-up| | provider to
required) evaluate and
monitor

*New norms establish elevated ALT as

>19 |U/L for women, >30 IU/L for men

Hieh &) HBeAg ()
HBV DNA >20,000 IU/mL HBV DNA <2,000 IU/mL
_Or_
ALT elevated* ALT normal
v Y
Refer to specialist Refer to specialist or
immediately primary care provider
during pregnancy postpartum

Abbreviations: ALT, alanine aminotransferase;
HBsAg, hepatitis B surface antigen;

anti-HBs, antibody to HBsAg;

HBeAg, hepatitis B e-antigen;

anti-HBe, antibody to HBeAg.

Recommended Approach for Hepatitis B Virus (HBV) Screening, Evaluation, Vaccination, and Referral of Pregnant Women

delivery. Women with chronic hepatitis B
infection may develop cirrhosis or hepa-
tocellular carcinoma, usually after meno-
pause, but need lifetime follow-up to
detect treatable complications and deter-
mine if antiviral therapy is appropriate.

Recommendations for
Obstetricians and Women’s
Health Care Providers

The algorithm provided here outlines
key decision points in managing preg-
nant women who are found to be HB-
sAg-positive:

1.The obstetrical care provider should
perform additional laboratory testing
including hepatitis B e-antigen (HBeAg)
and antibody to HBeAg (anti-HBe), HBV
DNA level, and liver function tests, espe-
cially alanine aminotransferase (ALT).

2. Based on the laboratory results, the
provider should advise those women
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without active disease (ie, HBeAg nega-
tive, low or no HBV DNA, and normal
ALT level) to seek specialist or primary
care follow-up after delivery. It is impor-
tant to note that flares of hepatitis in HB-
sAg-positive persons with a normal ALT
level can occur postpartum, possibly
due to changes in immunologic status
during and after pregnancy. To facilitate
follow-up, advice and information about
the importance of lifetime monitoring
should be included in the discharge
summary provided to the patient.

3. For women who have evidence of ac-
tive disease (ie, HBeAg and/or HBV DNA
positive with an elevated ALT level us-
ing new norms [see algorithm]), the pro-
vider should refer the patient during
pregnancy to a practitioner skilled at
managing HBV infection. If this is not
practical, or if the provider who receives
the patient wants to take a more active
role in the management of HBV-infected
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FOCUSPOINT >

women, they can utilize the algorithm
developed for primary care providers
at this same meeting.® The obstetrical
care provider should advise the HBsAg-
positive woman that her household and

It is very important that obstetrical care
providers communicate with the newbom’s
pediatrician or family physician to ensure
that infants of HBsAg-positive mothers
receive HBIG and the hepatitis B vaccine.

sexual contacts need to be screened for
HBV seromarkers and vaccinated if they
are negative for both HBsAg and anti-
body to HBsAg (anti-HBs).

In conclusion, it is important that all
providers who care for pregnant women
(including specialized obstetrical care
providers as well as primary care pro-
viders who may be the main point of
contact for a pregnant patient) are aware
of the importance of routine screening
of all pregnant women for HBsAg and
understand the initial management of
the HBV-infected pregnant woman, in-
cluding conducting additional laborato-
ry workup and recommending screen-
ing and vaccination of close contacts.

Furthermore, it is very important that
obstetrical care providers communicate
with the newborn’s pediatrician or fam-
ily physician to ensure that infants of
HBsAg-positive mothers receive HBIG
and the hepatitis B vaccine preferably at
birth in the delivery room, or within the
first few hours after birth, to have the
highest chance of preventing perinatal
transmission of HBV.

Finally, all obstetrical care providers
need to refer their HBsAg-positive pa-
tients to a specialist or other provider
with experience in managing HBV, ei-
ther during pregnancy, or if laboratory
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tests show that the disease is inactive,
shortly after delivery.
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