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From Mother to Child During Pregnancy

Seyed Mohammad Hashemi-Shahri 1; Batool Sharifi-Mood 1,*; Manijeh Khalili 2

1Infectious Diseases and Tropical Medicine Research Center, Zahedan University of Medical Sciences, Zahedan, IR Iran2Children and Adolescents Health Research Center, Aliebn-E-Abitaleb Hospital, Zahedan University of Medical Sciences, Zahedan, IR Iran
*Corresponding author: Batool Sharifi-Mood, Infectious Diseases and Tropical Medicine Research Center, Zahedan University of Medical Sciences, Zahedan, IR Iran. Tel: +98-5413228101, 
Fax: +98-541 3236722, E-mail: batoolsharifimood@yahoo.com

 Received: January 2, 2015; Accepted: January 14, 2015

Context: The hepatitis B virus (HBV) is a highly infectious virus which spreads through blood and other infected fluids such as semen. 
Individuals can be infected with the virus through sexual contact, by sharing needles or by a needle accident, by getting a body piercing or 
tattooing, and prenatally or at birth, if the mother is infected with the virus.
Evidence Acquisition: We searched medical databases (namely PubMed and Scopus) from January 2000 to January 2015. Keywords were 
epidemiology, transmission routes, and prevention of infection during pregnancy.
Results: On the basis of our results, the transmission of the HBV from the infected mother to her child during pregnancy is an important 
way for the acquisition of the virus. The routine vaccination of neonates and the use of immunoglobulin at birth are very effective for 
the prevention of infection, when a mother is infected. Also, the treatment of the infected mother to decrease the viral load is another 
preventive method for the protection of her child.
Conclusions: Our study showed that routine vaccination in children and screening of pregnant women for the HBV infection and then 
preventative strategies for neonates are the most important routes for minimizing the transmission of infection from mother to child.
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1. Context
Worldwide, the hepatitis B virus (HBV) is carried by 

more than 360 million people, many of whom do not 
even exhibit any symptoms. Mother-to-child transmis-
sion can occur during pregnancy and at birth (1-3). When 
a healthcare practitioner finds that a mother is a carrier, 
it will allow her physician to treat her baby immediately 
after delivery to prevent infection. Mother-to-child trans-
mission is responsible for about one-third of chronic HBV 
infections in the world (4-8). Screening of all pregnant 
women for the HBV infection enables the physician to 
perform infant post-exposure prophylaxis and also treat 
the infected mother with specific antiviral drugs, which 
are the most important strategies for reducing the trans-
mission rates and the global burden of a new HBV infec-
tion (1, 2, 9, 10). When a pregnant woman refers for the 
first prenatal visit, the physician will give her a series of 
routine blood tests, including one test for the presence of 
the hepatitis B surface antigen (HBsAg), which can cause 
severe liver damage and hepatocellular carcinoma when 
the child becomes infected during infancy. If the mother 
is infected, the physician will recommend a dose of hepa-
titis B immunoglobulin (HBIG) for her baby immediately 
after birth to protect her child from infection in the short 
term (1, 2, 11-16). Neonates should also receive the first 

dose of the HBV vaccine within 12 hours of birth so as for 
them to be able to receive the second and third doses of 
this vaccine at a regular time. All three doses are neces-
sary for lifelong protection against the HBV infection, 
and the centers for disease control and prevention (CDC) 
recommends that all babies receive them. Together, the 
antibodies and the HBV vaccine are about 90% effective 
for the prevention of the HBV infection in babies (15-20). 
Cesarean sections and vaginal deliveries are safe for the 
HBV-infected mothers. A mother who is infected with the 
HBV can breastfeed her infant, but she should protect her 
nipples from cracking and bleeding (1, 2, 18-20). There are 
many reports about the rate of the transmission of the 
HBV infection during pregnancy and also understand-
ing of the mechanisms of the transmission of the infec-
tion from mother to child. All these studies have sought 
to implement policies on maternal screening and infant 
follow-up as well as mechanisms to minimize the trans-
mission rate (11-23). Here, we aimed to review the ways for 
the prevention of this infection from mother to child and 
research the new guidelines.

2. Evidence Acquisition
We searched medical databases (namely PubMed and 
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Scopus) from January 2000 to January 2015. Keywords 
were epidemiology, transmission routes, and prevention 
of infection during pregnancy.

3. Results
We found many papers on the transmission of the HBV 

and also the relevant preventive methods; however, we 
focused on transmission and prevention routes during 
pregnancy.

3.1. Transmission
Mother-to-child transmission occurs in 5% - 15% of in-

fants in the absence of specific prophylaxis (1, 4, 10). The 
rate of infection in neonates is associated with the viral 
load in mothers and having a positive test for e antigen 
(HBeAg). In mothers who are seropositive for both HBsAg 
and HBeAg, vertical transmission can occur at an approxi-
mate rate of 90% (1, 2, 4, 10). In women with acute hepatitis 
B, vertical transmission happens in up to 10% of neonates 
when infection arises in the first trimester of pregnancy 
and in 80% - 90% of neonates when acute infection occurs 
in the third trimester. It has been reported that mothers 
with HBV DNA levels ≥ 106 copies/mL ( > 200,000 IU/mL) 
are at greatest risk for the transmission of the HBV to 
their infants (2, 4, 10).

3.2. Prevention
During 2005, the CDC recommended the advisory com-

mittee on immunization practices (ACIP) and all health-
care professionals to administer the HBV vaccine to all 
newborns before hospital discharge in order to protect 
them against the HBV infection. Additionally, they should 
find all infants whose mothers are HBsAg positive or have 
unknown HBsAg status to administer appropriate pro-
phylaxis to their infants (4, 16-18).

3.2.1. For a Pregnant Woman with a Positive HBsAg Test 
in Her Prenatal Records, the Physician Must do the Fol-
lowing:

A- Give her a test again to verify that the testing date is 
during this pregnancy not a previous one. 

B- Put a copy of the original HBsAg laboratory report 
into the infant and pregnant woman’s laboratory re-
cords.

C- If the pregnant woman is HBsAg positive, alert the 
nursery staff to the fact that the newborn is at high risk 
for the HBV infection and will need post-exposure prophy-
laxis (both HBIG and HBV vaccine). The neonate should 
receive HBIG (0.5 mL, IM) and single-antigen HBV vaccine 
(0.5 mL, IM) at separate injection sites within 12 hours 
of birth. Any infant with a weight < 2 kg (4.4 lb) whose 
mother is HBsAg positive should receive the first dose of 
the HBV vaccine and HBIG within 12 hours of birth. This 
dose of the HBV vaccine should not be counted as the 
first dose in the vaccine series. Healthcare practitioners 

must reinitiate the full series of the HBV vaccine at age 
1 - 2 months. Inform the medical team of the newborn’s 
birth on the importance of additional on-time vaccina-
tion and post-vaccination testing of the infant for HBsAg 
and antibody to HBsAg after the completion of the HBV 
vaccine series. The medical team should recommend the 
following items to the mother (1, 2, 19-22):

A- She can breastfeed her infant after delivery, even be-
fore the HBV vaccine and HBIG are given.

B- It is critical for her infant to complete the full HBV vac-
cine series on the recommended schedule.

C- Blood samples should be obtained from her child af-
ter the completion of at least three doses of the HBV vac-
cine series at age 9 - 18 months to determine if the child 
has developed a protective immune response to vaccina-
tion or needs additional management.

D- The mother needs to know about the routes of the 
HBV transmission and protection and the need for the 
testing as well as the vaccination of susceptible sexual 
and household contacts and needle-sharing contacts.

E- She needs to undergo a medical evaluation for chron-
ic hepatitis B aimed at determining whether she is a can-
didate for antiviral therapy.

There is evidence that antiretroviral drugs such as Lami-
vudine, Tenofovir, and Telbivudine can prevent vertical 
transmission when administered to women with a high 
HBV viral load in the third trimester (23-38). It has been 
reported that mothers who have a viral load more than 
HBV DNA levels ≥ 106 copies/mL are at greatest risk for 
the transmission of the HBV to their infants. Therefore, 
the physician should recommend them to take anti-viral 
drugs such as Tenofovir during the third trimester to 
minimize the risk of the transmission of the infection to 
their child.

3.2.2. For a Pregnant Woman Who Does not Have an 
HBsAg Lab Report in Her Prenatal Record, Do the Fol-
lowing:

Carry out a repeat blood test for HBsAg if the pregnant 
woman has a negative test for HBsAg during a prenatal 
visit but she is at risk for acquiring the HBV infection dur-
ing this pregnancy because, for instance, she currently 
uses or has recently used injection drugs; she has an HB-
sAg-positive sex partner; or she is on evaluation or treat-
ment for a sexually transmitted disease or another risk 
factor for the HBV infection (1, 2, 10).

3.2.3. For the Newborn of an HBsAg-Negative Mother, Do 
the Following:

A. Administer a dose of the HBV vaccine (0.5 mL, IM) be-
fore hospital discharge to all newborns weighing ≥ 2 kg 
at birth.

B. Give the mother an immunization record card bear-
ing the date of the HBV vaccination. 

C. Advise the mother to complete the HBV vaccine se-
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ries to protect her baby against the virus and remind her 
to bring the immunization record card each time she 
brings her baby to the clinic (1, 2, 18-20)

3.2.4. For the Newborn of a Mother with Unknown HB-
sAg Status, Do the Following:

A. Administer a dose of the HBV vaccine (0.5 mL, IM) 
within 12 hours of birth. The physician should not wait 
for the test results to return before giving this dose of 
vaccine.

B. Confirm that the laboratory has received the blood 
sample for the mother’s HBsAg test. If the nursery does 
not receive the report of the mother’s HBsAg test at the 
expected time, call the laboratory for the result.

C. If the laboratory test shows that the mother is posi-
tive for HBsAg, the physician should administer HBIG (0.5 
mL, IM) to the newborn. It should be injected during the 
first week after the birth. If more than 7 days have elapsed 
since birth, administering HBIG to the newborn has little 
benefit (19-22). 

D. If the newborn and mother should be discharged, 
you must take all contact information for follow-up (i.e. 
addresses, telephone numbers, and emergency contacts).

3.3. Post-Exposure Prophylaxis for Susceptible 
Pregnant Women 

After exposure to persons with acute Hepatitis B: When 
exposure has happened as a result of sexual contact, 
within 14 days after the recent sexual contact, the phy-
sician should administer a course of the HBV vaccine as 
soon as possible. Also, the mother should receive one 
dose of HBIG at a dose of 0.06 mL/kg IM into the contra-
lateral arm (14-16). For prophylaxis after a percutaneous 
or mucous membrane injury, it is recommended that a 
second dose of HBIG be injected one month later.

4. Conclusions
Universal screening of all pregnant women for the HBV 

infection is the most important and effective factor for 
the prevention of the transmission of the HBV infection 
from mother to child. Education about the importance 
of administering the birth dose of the vaccine within 12 
hours of birth is vital. Using antiviral drugs such as Lami-
vudine, Tenofovir, and Telbivudine can prevent vertical 
transmission when administered to women with a high 
HBV viral load in the third trimester. Research is being 
carried out to develop a vaccine suitable for non-respond-
ers to the currently available vaccine.
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