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Hepatitis B is one of the more common 
infections encountered in the daily 
practice of obstetrics. It is responsible 

for 40% to 45% of all cases of viral hepatitis.1,2 
Hepatitis B may cause serious complications 
in both the infected mother and neonate.

In this article, I review the virology, epi-
demiology, and clinical presentation of hepa-
titis B and then discuss the key diagnostic tests 
and, subsequently, the clinical management 
for both the mother and neonate. I focus par-
ticular attention on relatively new information 
about the value of specific antiviral medica-
tion to enhance the protective effect of con-
ventional neonatal immunoprophylaxis.

To set the framework for the discussion, 
consider the following 2 case studies.

CASE 1 Undetectable level of hepatitis B 
surface antibody in a pregnant woman
A 25-year-old healthy primigravid woman at 

10 weeks’ gestation had a series of labora-

tory studies that included a test for hepatitis B 

surface antigen (HBsAg) and hepatitis B sur-

face antibody (HBsAb). The test for the surface 

antigen was negative. The test for the surface 

antibody was below the level of detection. 

Upon questioning, the patient indicates that she 

received the 3-dose hepatitis B vaccine when 

she was age 13 years.

•	 What treatment, if any, is indicated for this 

patient?

•	 What treatment is indicated for her neonate?

CASE 2 Pregnant woman tests positive for 
hepatitis B surface antigen
A 31-year-old woman (G3P2002) at 12 weeks’ 

gestation tested positive for HBsAg. She indicates 

that she never has had symptomatic hepatitis and 

that she considers herself to be in excellent health.

•	 What additional laboratory tests are indicated 

at this time?

•	 What additional laboratory test should be per-

formed at the end of the second trimester?

•	 What treatment is indicated for the mother 

and neonate?
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Hepatitis B infection in pregnancy:  
Essentials of antiviral therapy  
and immunoprophylaxis

Highly contagious, hepatitis B infection may cause serious complications 
in both the pregnant woman and her neonate. An expert explains which 
laboratory tests to order and when, as well as diagnosis and treatment 
approaches for the mother and neonate.

Patrick Duff, MD
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Virology and epidemiology  
of hepatitis B
Hepatitis B is caused by a double-stranded, 
enveloped DNA virus. The virus has 10 geno-
types and 24 subtypes.3 The organism con-
tains 3 major antigens. Detection of these 
antigens and their corresponding antibodies 
is an essential step in the diagnostic workup 
of patients who may be infected.

The surface antigen (HBsAg) confers 
infectivity and is the most valuable serologic 
marker of infection. The e antigen (HBeAg) 
is not present in every infected patient. It 
is secreted from infected cells, but it is not 
incorporated into the viral particle. When 
present, it denotes a high level of viral repli-
cation and exceptionally high infectivity. The 
core antigen (HBcAg) is a valuable serologic 
marker for distinguishing between acute and 
chronic infection.1-3

Hepatitis B is highly infectious, much 
more so than HIV or hepatitis C. The virus has 
an incubation period of 4 weeks to 6 months, 
and the duration of incubation is inversely 
related to the size of the viral inoculum. The 
virus is transmitted in 3 principal ways: sex-
ual contact with contaminated genital tract 
secretions, contact with infected blood from 
sharing contaminated drug-injecting para-
phernalia or from receiving a blood transfu-
sion (extremely rare today), and transmission 
from an infected mother to her neonate. Peri-
natal transmission occurs primarily during 
the delivery process as opposed to transpla-
cental infection. Transmission also can occur 
by more casual household contact, such as 
sharing eating utensils, kissing, and handling 
an infant.1,2,4,5

Worldwide, more than 400 million 
people have chronic hepatitis B infection. 
In the United States, approximately 1.25 to 
1.5 million individuals are infected. Several 
groups are at particularly high risk for being 
infected, including1-3:
•	 Asians
•	 Alaska Natives
•	 sub-Saharan Africans
•	 sex workers
•	 intravenous drug users
•	 individuals with hemophilia

•	 international travelers
•	 staff and residents of long-term care facilities
•	 tattoo recipients.

Clinical presentation
Approximately 90% of adult patients who 
contract hepatitis B, either symptomatically 
or asymptomatically, will develop protective 
levels of antibody and clear the virus from 
their system. They will then have lifelong 
immunity to reinfection. Approximately 10% 
of patients will fail to develop protective lev-
els of antibody and will become chronically 
infected, posing a risk to their household 
members, sexual contacts, and their fetus if 
they become pregnant. Persistence of the sur-
face antigen in the patient’s serum for more 
than 6 months denotes chronic infection. A 
very small number of individuals—less than 
1%—will develop acute liver failure and expe-
rience a fatal outcome.1-3,5

In the United States, the prevalence 
of acute hepatitis B in pregnancy is 1 to  
2 per 1,000. Clinical manifestations typically 
include anorexia, nausea, low-grade fever, IL
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right upper quadrant pain and tenderness, 
passage of clay-colored stools, and jaundice.

The prevalence of chronic infection in 
pregnancy is significantly higher, approxi-
mately 5 to 15 per 1,000. Over the long term, 
patients with chronic infection are at risk for 
progressive liver injury, including cirrhosis 
and even hepatocellular carcinoma. These 
serious sequelae are particularly likely to 
occur when the patient is co-infected with 
hepatitis C, D, or both. The overall risk of pro-
gression to chronic cirrhosis is approximately 
15% to 30%. In patients who progress to cir-
rhosis, the annual incidence of hepatocellu-
lar carcinoma is 10%.1-3

Diagnosis of  
hepatitis B infection
Patients with acute hepatitis B will test posi-
tive for HBsAg and immunoglobulin M (IgM) 
antibody to the core antigen. Some patients 
will also test positive for HBeAg. Assess-
ment of the patient’s serum by polymerase 
chain reaction (PCR) allows quantitation of 
the viral load, which often is expressed as 
viral copies per milliliter. Alternatively, the 
quantitative hepatitis B DNA concentration 
may be expressed as international units per 
milliliter (IU/mL). The World Health Organi-
zation recommends this latter quantitative 
method. Multiplying the DNA in IU/mL by 
5.6 provides the conversion to viral copies 
per milliliter.

Patients with chronic hepatitis B infec-
tion will test positive for the HBsAg and for 
immunoglobulin G (IgG) antibody to the core 
antigen. They may also have a positive test for 
the HBeAg, and PCR may be used to quantify 
the viral load.1-3

Managing hepatitis B infection 
in pregnancy
General supportive measures. All preg-
nant patients should be tested for the HBsAg 
and HBsAb at the time of the first prenatal 
appointment. The tests should be repeated at 
the beginning of the third trimester in high-
risk patients. Seropositive patients should 

have a hepatitis B genotype, a test for the  
e antigen, and tests for other sexually trans-
missible infections (gonorrhea, chlamydia, 
syphilis, HIV) and for hepatitis C and D. Liver 
function tests should be performed to assess 
for elevations in the alanine aminotransfer-
ase (ALT) and aspartate aminotransferase 
(AST) levels. Patients with elevated trans-
aminase enzymes should have a coagulation 
profile to be certain they are not at risk for  
a coagulopathy.

At the end of the second trimester, 
patients should have a PCR assessment to 
determine the viral load. This assessment will 
be important for deciding if specific antiviral 
therapy is indicated during the third trimes-
ter to enhance the effects of neonatal immu-
noprophylaxis (see below). Of note, patients 
who are positive for the e antigen may have 
a very high viral load and yet have normal or 
near-normal transaminase levels. This seem-
ingly paradoxical finding reflects the non-
cytopathic nature of hepatitis B.

The patient should optimize her nutri-
tion and sleep. She should avoid, or at least 
minimize, medications such as acetamino-
phen that could cause further liver injury. 
Without question, she should refrain from 
consuming even small amounts of alcohol. 
She should be tested for immunity to hepati-
tis A; if found to be susceptible, she should be 
vaccinated with the hepatitis A vaccine. This 
agent is an inactivated vaccine and is safe for 
administration at any time in pregnancy.1,2,5

Household contacts. In addition to the 
measures outlined above, the patient’s 
household contacts, particularly her sexual 
partner(s), should be tested for immunity to 
hepatitis B. If they do not have immunity by 
virtue of natural infection or previous vac-
cination, they should receive the hepatitis B 
vaccine series. It is also prudent to provide 
the sexual partner(s) with an initial dose of 
hepatitis B immune globulin (HBIG) to pro-
vide a temporary level of passive immunity.
Postdelivery care. After delivery, the patient 
should be referred to an infectious disease 
specialist or hepatologist for consideration 
of long-term treatment with antiviral agents, 
such as interferon alfa, pegylated interferon 

Patients with 
acute hepatitis B 
will test positive 
for HBsAg and 
IgM antibody to 
the core antigen. 
Some will also 
test positive  
for HBeAg.
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alfa, lamivudine, adefovir, entecavir, telbivu-
dine, or tenofovir.6 The principal candidates 
for treatment are those who have cirrhosis 
and detectable levels of hepatitis B DNA. The 
ultimate goal of treatment is to reduce the 
serum hepatitis B DNA concentration to an 
undetectable level. Once the surface antigen-
emia is cleared, treatment can be stopped. A 
cure is defined when the absence of hepa- 
titis B DNA in the serum is sustained.

Neonatal immunoprophylaxis
The Centers for Disease Control and Preven-
tion recommends universal hepatitis B vacci-
nation for all newborns. The first dose of the 
vaccine should be administered prior to hos-
pital discharge. The second and third doses 
should be administered 1 and 6 months 
later.1,2,5 There are few, if any, medical con-
traindications to neonatal vaccination. For 
the vast majority of infants, the immunity 
induced by vaccination is lifelong. For a small 
number, immunity may wane over time. Thus, 
reassessment of the HBsAb concentration is 
indicated in selected situations, for example, 
acute high-risk exposure to an infected per-
son, development of an immunosuppressive 
disorder, or pregnancy.

Infants delivered to mothers who are 
infected with hepatitis B also should receive 
HBIG in addition to the vaccine. HBIG pro-
vides passive immunization to counteract the 
high viral inoculum encountered by the neo-
nate during delivery. This preparation should 
be administered within 12 hours of birth.1,2,5

In the absence of immunoprophylaxis, 
a neonate delivered to a mother who is sero-
positive for HBsAg has a 20% to 30% prob-
ability of becoming chronically infected. If 
the mother is positive for both the surface 
antigen and the e antigen, the risk of chronic 
infection increases to almost 90%. Approxi-
mately 90% of infants who are infected in 
the perinatal period subsequently develop 
chronic infection. However, with appropriate 
immunoprophylaxis in the neonatal period, 
the risk of perinatal transmission is reduced 
by 85% to 95%.1,2,5

Cesarean delivery offers no additional 

protection beyond that provided by immuno-
prophylaxis. Moreover, because immunopro-
phylaxis is so effective, infected mothers may 
breastfeed without fear of transmitting infec-
tion to their infant. Shi and colleagues pub-
lished a systematic review and meta-analysis 
of the risk associated with breastfeeding in 
hepatitis B–infected mothers.7 Infants who 
breastfed did not have a higher rate of mother-
to-child transmission, regardless of whether 
they received combined immunoprophylaxis 
or only hepatitis B vaccine and regardless 
of whether the HBsAg was detected in the 
mother’s breast milk. The only precaution is 

Key points: Hepatitis B infection in pregnancy

•	 Hepatitis B is a DNA virus that is transmitted via sexual contact, 
exposure to infected blood, and from an infected mother to  
her fetus.

•	 Most patients in our practice will most likely have chronic, asymp-
tomatic infection, and the diagnosis will be established by detec-
tion of HBsAg in the patient’s serum.

•	 All obstetric patients should be tested for both HBsAg and HBsAb.

•	 Patients who are positive for the surface antigen should be tested 
for HIV infection and hepatitis C and D. They also should have a 
determination of the hepatitis B genotype and viral load and as-
sessment of liver function (ALT, AST).

•	 Patients who are chronically infected with hepatitis B should be 
vaccinated against hepatitis A to prevent further liver injury. They 
also should avoid medications that might cause hepatic injury.

•	 Patients who have a viral DNA concentration greater than  
200,000 IU/mL or a viral load greater than 1,120,000 million  
copies/mL should be treated with tenofovir, 300 mg daily, from 
week 28 until 4 to 8 weeks after delivery.

•	 Infants delivered to infected mothers should receive HBIG  
within 12 hours of birth and then begin the 3-dose hepatitis B 
vaccine series. The first dose should be administered prior to 
hospital discharge.

•	 Infants delivered to mothers who are negative for the surface anti-
gen should begin the hepatitis B vaccine series prior to discharge 
from the hospital.

•	 Mothers who test negative for HBsAb should be questioned about 
prior vaccination. If they have never been vaccinated, they should 
receive the 3-dose vaccine series. If they have been vaccinated, 
they should receive a single hepatitis B vaccine booster. The vac-
cine is safe for administration at any time during pregnancy.

•	 Infected mothers may breastfeed as long as they do not have cracked 
or bleeding nipples or exudative skin lesions near the nipple(s).
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Neonatal 
immunoprophylaxis 
is 85% to 95% 
effective in 
preventing  
perinatal 
transmission 
of hepatitis B 
infection

the need to avoid breastfeeding if the nipples 
are cracked or bleeding or if exudative lesions 
are present on the skin near the nipple.

Maternal antiviral therapy
As noted above, neonatal immunoprophylaxis 
is 85% to 95% effective in preventing perinatal 
transmission of hepatitis B infection. Failures 
of prophylaxis are primarily due to antena-
tal transmission in patients who have excep-
tionally high viral loads. Several cutoffs have 
been used to define “high viral load,” includ-
ing greater than 1 to 2 million copies/mL and 
a hepatitis B DNA concentration greater than 
200,000 IU/mL. There is not a perfect consen-
sus on the appropriate cutoff.

In essence, 2 different approaches have 
been tried to further reduce the risk of perina-
tal transmission in these high-risk patients.8 
The first major initiative was administration 
of HBIG (100–200 IU) intramuscularly to the 
patient at 28, 32, and 36 weeks. The outcomes 
with this approach have been inconsistent, due, 
at least in part, to varying doses of the agent and 
various cutoffs for defining “high risk,” and this 
intervention is no longer recommended.1,2

The second major approach is admin-
istration of specific antiviral drugs to the 
mother during the third trimester. The first 
agent widely used in clinical practice was 
lamivudine. In a systematic review and meta-
analysis, Shi and colleagues reported that, in 
infants whose mothers received lamivudine 
plus conventional neonatal immunuprophy-
laxis, the risk of perinatal infection was signif-
icantly reduced compared with infants who 
received only immunoprophylaxis.9

Although lamivudine is effective, there 
is considerable concern about the rapid 
development of viral resistance to the medi-
cation. Accordingly, most attention today is 
focused on the use of tenofovir to prevent 
perinatal transmission.

In an important early investigation, Pan 
and colleagues reported the results of a ran-
domized controlled trial conducted in China 
in women with a hepatitis B DNA concen-
tration greater than 200,000 IU/mL (viral 
load > 1,120,000 copies/mL).10 Patients also 

were positive for the e antigen. Ninety-two 
patients were assigned to tenofovir disoproxil 
fumarate (TDF), 300 mg daily, from 30 to  
32 weeks until postpartum week 4 plus con-
ventional neonatal immunoprophylaxis, and 
100 patients were assigned to immunopro-
phylaxis alone. In the intention-to-treat anal-
ysis, 18 neonates in the control group were 
infected compared with 5 in the treatment 
group (P = .007). In the per-protocol analysis, 
7 neonates in the control group were infected 
compared with 0 in the treatment group  
(P = .01). No clinically significant adverse 
maternal or neonatal effects occurred in the 
treatment group.

Subsequently, Jourdain and colleagues 
reported a multicenter, double-blind trial 
conducted in 17 public health hospitals in 
Thailand.11 TDF (300 mg daily) or placebo was 
administered from 28 weeks’ gestation until  
8 weeks postpartum. Patients in both arms of 
the study were positive for the e antigen; 87% to 
90% of the patients had a serum hepatitis B DNA 
concentration greater than 200,000 IU/mL. 
Following birth, infants in both groups 
received an injection of HBIG and then  
4 doses of hepatitis B vaccine (0, 1, 2, 4, and  
6 months). Both the HBIG and hepatitis B 
vaccine were administered very promptly 
after birth (median time, 1.2–1.3 hours).

At 6 months after delivery, 2% of infants 
in the placebo group (3 of 147) were HBsAg-
positive compared with none of the infants in 
the treatment arm.11 No serious adverse effects 
occurred in infants in the TDF group. This dif-
ference in outcome was not statistically sig-
nificant, but the overall rate of infection was 
so low in both groups that the sample size was 
definitely too small to exclude a type 2 statisti-
cal error. Moreover, the fourth dose of neona-
tal hepatitis B vaccine may have contributed 
to the surprisingly low rate of perinatal trans-
mission. Of note, the serum hepatitis B DNA 
concentration in the TDF group declined from 
a mean of 7.6 log

10 
IU/mL to a mean of 4.0 log

10
 

IU/mL at delivery.
In the most recent report, Wang and 

colleagues reported the results of a prospec-
tive cohort study in patients with a hepati-
tis B virus DNA concentration greater than 
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200,000 IU/mL.12 Beginning at either 24 or  
32 weeks, patients were assigned to treatment 
with either oral TDF (300 mg daily) or oral 
telbivudine (LdT, 600 mg daily). The medica-
tions were continued for 4 weeks postpartum. 
In the intention-to-treat analysis, the rates of 
perinatal transmission were comparable, 
1.5% versus 1.8%. In the per-protocol analysis, 
no infants in either group were infected. How-
ever, the predelivery decline in hepatitis B 
virus DNA concentration was greater in the 
TDF group. The ALT elevation rate was also 
lower in the TDF group. Patients in the LdT 
group had fewer problems with anorexia but 
more instances of arthralgia compared with 
those in the TDF group.

Based primarily on these 3 investiga-
tions, I recommend that all infected patients 
with a hepatitis B DNA concentration greater 
than 200,000 IU/mL or a viral load greater 
than 1,120,000 million copies/mL receive oral 
TDF, 300 mg daily, from 28 weeks until at least 
4 to 8 weeks postpartum. The decision about 
duration of postpartum treatment should be 
made in consultation with an infectious dis-
ease specialist or hepatologist.

Case studies resolved
CASE 1 No protective level of surface antibody
This patient should promptly receive a single 

booster dose of the hepatitis B vaccine. The 

vaccine is an inactivated agent and is safe for 

administration at any time in pregnancy. Fol-

lowing delivery and prior to discharge from the 

hospital, the neonate should receive the first 

dose of the hepatitis B vaccine. A second dose 

should be administered 1 month later, and a 

third dose should be administered 6 months 

after the first dose.

CASE 2 Mother is seropositive for HBsAg  
This patient should be tested immediately for 

HIV infection and hepatitis C and D. The hepati-

tis B viral genotype should be determined. She 

also should have a panel of liver function tests. 

If any of these tests are abnormal, a coagulation 

profile should be obtained to be certain that the 

patient is not at risk for a coagulopathy. Near 

the end of the second trimester, a hepatitis B 

viral load should be obtained. If the viral DNA 

concentration is greater than 200,000 IU/mL 

or a viral load greater than 1,120,000 mil-

lion copies/mL, the patient should be treated 

with tenofovir, 300 mg daily, from week 28 

until at least 4 weeks after delivery. The neo-

nate should receive an injection of HBIG within  

12 hours of birth and the first dose of the hepa-

titis B vaccine prior to discharge from the hospi-

tal. Two additional doses of the vaccine should 

be administered 1 and 6 months later. ●
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