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WHO SHOULD BE TESTED

— Testing for hepatitis B virus (HBV) is indicated for:
e Those with signs and symptoms of acute or chronic hepatitis.

e Asymptomatic patients who are at high risk for having been exposed to HBV or are at risk for severe
adverse outcomes from undiagnosed infection. '

Screening should be repeated in unvaccinated patients without evidence of prior hepatitis B if they continue to
engage in high-risk behaviors. There are no data to support when screening should be repeated; we typically
rescreen patients every one to two years or sooner if they have had a known exposure.

It is estimated that approximately two billion people worldwide have evidence of past or present infection with
HBV, and 257 million individuals are chronic carriers (ie, positive for hepatitis B surface antigen [HBsAg]) [1].
In the United States, an estimated 862,000 persons are living with chronic HBV [2], although studies that
account for immigrants from endemic countries estimate this figure to be up to 2.2 million [3,4]. (See



Asymptomatic patients
— We screen the following groups of asymptomatic individuals for HBV regardless of the

e Persons born in countries with HBV prevalence =2 percent

¢ Pregnant women
e Those requiring immunosuppressive therapy

e Blood, plasma, organ, tissue, or semen donors

¢ Infants born to HBV-infected mothers



Epidemiology and modes of transmission of hepatitis B virus infection

High Intermediate Low
Carrier rate = 8% 2 to 7% = 20U
Geographic Parts of sub-Saharan Africa | Mediterranean basin; Eastern | United States; Canada;
distribution (eg, Western Africa, South | Europe; Central Asia; | Western  Europe;  Mexico;
Sudan) Southeast Asia; China; Japan; | Australia; New Zealand

parts of Latin and South

America (eg, Peru, Colombia);

Middle East
Predominant Perinatal and early childhood | Early childhood Adult
age at
infection
Predominant Mother to child; percutaneous | Percutaneous; sexual Percutaneous; sexual
mode of
infection
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¥ v

HBsAg negative * HBsAg positive
HepB vaccination of infant at birth Check baseline: 1

= Liver panal
= HEW DMNA
= HBeAg and anti-HBe

¥

Repeat HBW DMNA and liver panel at
end of second trimester (26 to 28 weeks)

HBY DNA >200,000 int. wnits/miL HBWV DNA <200,000 int. units/mlL
{>10% copies/mlL) (=106 copies/mL)
Offer antiviral therapy to the motherd& < Within 12 hows of birth infant showuld initiate
* HeapB vaccnea sarmms 4+ receive HEBIG

within 12 howrs of birth infant showld intiate

HepB wvaccine series + receive HBEIG




Pregnant woman

First trimester: Check HBsAg
v | !
HBsAg negative® HBsAg positive
HepB vaccination of infant at birth Check baseline: 1
= Liver panel
= HBV DNA
= HBeAg and anti-HBe

T Women who have a high HBV DNA (=200,000 int. units/mL), elevated aminotransterase levels, and/or a
positive HBeAg should be referred to a hepatologist to see if early initiation of antiviral medications is
needed.



Pregnant woman

First trimester: Check HBsAg
¢ | ¥
HBsAg negative® HBsAg positive |
HepB vaccination of infant at birth Chedk baseline: "l
= Liver panel
= HBWV DNA

= HBeAg and anti-HBe

* Check anti-HBs and anti-HBc if mother is at high risk for HBV infection (eg, injection drug user, sexual
partner or household contact has chronic HBV). Mothers with no evidence of prior HBV infection (ie, negative
for HBsAg, anti-HBs, and anti-HBc) should be vaccinated. In addition, such women should have HBsAg
repeated late in pregnancy (approximately 28 weeks).



¥

Repeat HBV DNA and liver panel at
end of second trimester (26 to 28 weeks)

¥ ¥

HEV DNA >200,000 int. units/mlL HBV DNA =200,000 int. units/mL
{>105 copies/mlL) {106 copies/mL)
Offer antiviral therapy to the mother © Within 12 hours of birth infant should initiate
¢ HepB vaccine series + receive HBIG

Within 12 hours of birth infant should initiate

HepB vaccine series + receive HBIG

A Start at 28 to 30 weeks gestation. We prefer tenofovir disoproxil fumarate rather than other antiviral
agents.
0 For those who continue antiviral therapy after delivery, the pros and cons of breastfeeding must be

discussed with the mother.



¥

Repeat HBV DNA and liver panel at
end of second trimester (26 to 28 weeks)

¥ ¥

HEV DNA >200,000 int. units/mlL HBV DNA =200,000 int. units/mL
{>105 copies/mlL) {106 copies/mL)
Offer antiviral therapy to the mother © Within 12 hours of birth infant should initiate
¢ HepB vaccine series + receive HBIG

Within 12 hours of birth infant should initiate

HepB vaccine series + receive HBIG

A Start at 28 to 30 weeks gestation. We prefer tenofovir disoproxil fumarate rather than other antiviral
agents.
0 For those who continue antiviral therapy after delivery, the pros and cons of breastfeeding must be

discussed with the mother.



The indications for antiviral therapy in pregnant women are generally the same as those for patients who

are not pregnant. Antiviral therapy is recommended for patients with a persistently elevated ALT >2
times the upper limit of normal and an elevated HBV DNA (HBV DNA > 20,000 international units/mlL in

HBeAg-positive patients or HBV DNA =2000 international units/mL in HBeAg-negative patients)
However, in pregnant women without cirthosis, some scenarios may difter. As examples:

» A woman may choose to defer therapy until after delivery if she has evidence of mild disease
activity, such as aminotransterase levels just above the treatment threshold.

* By contrast, a woman with a viral load >2 x 10° international units/mL should initiate therapy in
the third trimester even if the aminotransterase levels are normal. In this setting, the goal of therapy
is to prevent transmission to the child.



¢ Monitoring women without indications for antiviral therapy - Women who are not on antiviral
therapy during pregnancy should be monitored closely to evaluate for a flare

+ We obtain liver biochemical tests every three months during pregnancy and for up to six months
postpartum. Thereafter, monitoring will be the same as for other hepatitis B patients not requiring
antiviral therapy, generally every six months for HBeAg-positive patients in the immune tolerant
phase and every 6 to 12 months for those who are confirmed to be in the inactive carrier phase

+ HBV DNA should be tested concurrently or when there is ALT elevation. In addition, the HBV DNA
should be measured at 26 to 28 weeks to determine if antiviral therapy should be offered to reduce
the risk of mother-to-child transmission.



Effect of chronic HBV on pregnancy outcomes

— For mothers with chronic HBV, the impact of HBV infection on newborns is not well defined and data are
conflicting [15-23]. As an example, one large study compared 824 hepatitis B surface antigen (HBsAg)-positive
women with 6281 HBsAg-negative controls [19]. No differences were seen in gestational age at delivery, birth
weight, incidence of prematurity, neonatal jaundice, congenital anomalies, or perinatal mortality. However,
other studies have found possible associations between chronic HBV and gestational diabetes mellitus
[15,16,20], increased risk of prematurity [21], lower birth weight [22], and antepartum hemorrhage [20].

Women with cirrhosis are at significant risk for perinatal complications and poor maternal and fetal outcomes
[23], including intrauterine growth restriction, intrauterine infection, premature delivery, and intrauterine
fetal demise. The increased risk was demonstrated in a population-based study in Canada, which compared
maternal and fetal outcomes in 399 patients with cirrhosis to a matched control group who delivered between
1993 and 2005 [24]. Maternal complications including gestational hypertension, placental abruption, and
peripartum hemorrhage were increased in the group with cirrhosis. In addition, 15 percent of mothers with
cirthosis developed hepatic decompensation. Overall mortality was significantly higher than controls (1.8
versus O percent). Infants born to mothers with cirrhosis also had higher rates of prematurity and growth
restriction and significantly higher rates of fetal mortality (5.2 versus 2.1 percent). Other reports have
described an increased risk of variceal bleeding, particularly during the third trimester and during labor
because of increased intra-abdominal pressure and plasma volume expansion.



Cesarean delivery

— The benefit of cesarean delivery in protecting against HBV transmission has not been clearly established in
well-conducted controlled trials, and available data are conflicting [64-68]. Thus, cesarean delivery is not
routinely recommended for carrier mothers for the sole purpose of reducing HBV transmission
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Risk of transmission

— The risk of mother-to-child transmission of hepatitis B virus (HBV) from hepatitis B surface antigen
(HBsAg)-positive mothers to their infants has been reported to be as high as 90 percent without the use of
active and passive immunization [36]. Transmission can occur in utero, at birth, or after birth.



¥

Repeat HBV DNA and liver panel at
end of second trimester (26 to 28 weeks)

Y Y

HBV DNA >200,000 int. units/mL HBV DNA =200,000 int. units/mL
{>10% copies/mL) {100 copies/mlL)
Offer antiviral therapy to the mother& € Within 12 hours of birth infant should initiate
* HepB vaccine series + receive HBIG

Within 12 hours of birth infant should initiate

HepB vaccine series + receive HBIG




Breastfeeding

— Infants who received heparitis B immune globulin (HBIG) and the first dose of hepatitis B vaccine at birth
can be breastfed [23,26]. However, it is important that the infant complete the hepatitis B vaccine series.
Mothers with chronic hepatitis B who are breastfeeding should also exercise care to prevent bleeding from
cracked nipples. Carrier mothers should not participate in donating breast milk.



For women with chronic HBV who continue antiviral treatment after delivery, the safety data on the use of
HBV antiviral therapy during breastfeeding is unclear. Thus, the benefits of breastfeeding, and the availability
of alternatives to breastfeeding, should be discussed with women who require postpartum antiviral therapy.
The decision to breastfeed should be based upon patient preference.

Drug labels have typically recommended that nucleos(t)ide analogues be avoided during breastfeeding because
they are excreted into the breastmilk. However only low levels of tenofovir are detected among women
receiving TDF [27-31], and these are unlikely to have any biologic effects on the nursing infant. As an
example, one study found that the median breastmilk dose from mothers receiving TDF represented 0.03
percent of the proposed oral infant dose and simulated neonatal plasma concentrations were extremely low
[29]. In addition, case reports of infants born to mothers with chronic HBV found no short-term adverse effects
in infants who were breastfed while their mothers received TDF [32-35].



Infant born to a woman: *
= Who is HBsAg-positive, or
= Whose prenatal HBsAg results are unavailable but is known to have
chronic HBV or has other evidence suggestive of HBV infection (eg,
positive HBV DNA, HBeAg-positive)

v

As soon as possible and within 12 hours after birth:
= Administer single antigen HepB vaccine IMY
= Administer HBIG 0.5 mL IM (in a different limb than HepB vaccine)2

Administer subsequent doses of HepB vaccine according to birth weight:

» <2 kg: Administer three additional doses of HepB vaccine 1 according
to either of the following schedules:

¢ Age 1 month, 2 through 3 months, and 6 months
e Age 2 months, 4 months, and 6 months

= >2 kg: Administer two additional doses of HepB vaccine Y at age 1 month
and 6 months

Obtain HBsAg and measure anti-HBs in infant at age 9 through 12 months ©




HBsAg-positive

1
HBsAg-negative and
anti-HBs <10 mIU/mL

¥

Infant is susceptible te HBWV:
= Administer one dose of HepB vaccine 1

= Obtain HBsAg and measure anti-HBs
one to two months laters

|
HBsAg-negative and
anti-HBs =10 mIU/mL

HBsAg-positive

HBsAg-negative and
anti-HBs <10 mIU/mL

¥

Infant is susceptible to HBW:
= Administer two additional doses of
HepB vaccine 1 at least 8 weeks
apart
= Obtain HBsAg and measure anti-HBs
one to two months later

HEBsAg-negative and
anti-HBs =10 mIU/mL

[

v v ¥

HBsAg-positive

HBsAg-negative and
anti-HBs <10 mIU/mL

¥

HBsAg-negative and
anti-HBs =210 mIU/mL

1

¥ v ¥

» Infant is infected with HBV ¥

= Infant is considerad a nonresponder to
HepB vaccine

= Nonresponders are susceptible te HBV

= Caregivers should receive information
about precautions to prevent HBV
infection

= Nonresponders should receive
appropriate postexposure prophylaxis
if they are exposed to HBV ¥

= Infant is protected against HBV

= additional doses of HepB vaccine
and serclogic testing are not
necessary
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Sexual exposure

— HBsAg-positive patients should use condoms to reduce the risk of sexual transmission of HBV if their
partner is not immune or if their partner's immune status is unknown. In addition, spouses and steady sex
partners of a patient with chronic HBV should be screened to see if they have been previously infected. Those
who are not immune and are without evidence of chronic HBV should be vaccinated and immunity verified by
testing for anti-HBs one to two months after completing the course of vaccination.
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Primordial Prevention

Primary Prevention

Secondary Prevention

Tertiary Prevention

Quaternary Prevention
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Primary Prevention

S y5iS aali p Gubo oo Waie 030 50eS pled a0 B cusle STy 50,55 -)
Mol Vb Sen, L oly8l

Sl 3 B caibe a4 gbdiw 5 Jlosl jobe opz 4 oz hjsel Y
il sl (90! Sl XS

B ol 4 M 0k 5l oo Wgio 036 ylolies 1o nderelS gl 30,55 -V
i o8 B B cusle 4 M ol,8l cwis Lalg, 50 pgailS 5l eolanl - ¥
OgemlizaS g



Secondary Prevention
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Tertiary Prevention
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Quaternary Prevention
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