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T
he prevention of transmission of retroviral
infection from mother to child has been a
success story of our times and indeed, PMTCT
is now synonymous with prevention of HIV

infection. However, awareness of the current
recommendations for managing babies of mothers who are
hepatitis B carriers is not universal, resulting in failure of
follow up, despite the serious long term implications
including development of hepatic carcinoma. A review of
current guidelines would help in empowering pediatricians
to address this problem effectively, and ensure that vertical
transmission of hepatitis B infection is prevented. Although
the introduction of the birth dose of hepatitis B vaccine will
go a long way to achieve this objective, there needs to be a
system in place to ensure universal screening during
pregnancy, timely administration of the birth dose and
tracking of babies exposed to hepatitis B. Carrier mothers
and their families need to be educated regarding the risks
involved and the importance of preventive strategies.

BACKGROUND

It is estimated that 5% of the world’s population is
chronically infected with hepatitis B [1,2]. With a
prevalence rate for HBsAg seropositivity 2-7 %, India
has an intermediate endemicity, and a projected burden of
50 million carriers, the second largest in the world [3,4].

In India, the HBsAg prevalence rate among pregnant
women varies between 0.9% and 11.2% [5-7]. Hepatitis
B e-antigen (HBeAg) status, which indicates high
replicative activity of the virus in the liver, was less than
30% in most earlier studies on pregnant women, though a
recent study revealed HBeAg seropositivity of 56.8% [6].

Transmission

Without immune prophylaxis, in mothers who are both

HBsAg and HBeAg positive, the risk for transmission to
the baby is between 70 and 90% by 6 months of age,
whereas in the case of mothers who are HBsAg positive,
but HBeAg negative, it is less than 10% [8-11]. The
increased risk of transmission with HBeAg positive status
is due to high titres of HBV in these women [8]. One
study found that 38% of babies born to HBsAg positive
mothers, who did not acquire infection perinatally,
became infected by four years of age [12]. This
emphasizes the need to equip mothers with knowledge to
prevent horizontal transmission of hepatitis B infection,
and the importance of completion of the hepatitis B
vaccination schedule.

Implications

The risk for development of chronic hepatitis B infection
varies inversely with the age at which infection occurs,
90% of affected infants develop chronic infection as
opposed to 30-50% of under-five children and 6% of
children above five years of age [13,14]. Chronic
hepatitis B infection acquired in childhood carries a 25%
risk for development of chronic liver disease, cirrhosis or
hepatocellular carcinoma [15]. Hence, it is imperative to
prevent mother to child transmission.

PREVENTIVE STRATEGIES

Immunoprophylaxis

A combination of active and passive immune prophylaxis
is the optimum strategy to prevent HBV infection in
babies of HBsAg positive mothers. A combination of
hepatitis B immune globulin (HBIG) and hepatitis B
vaccination initiated within 24 hours of delivery has been
shown to protect 85 to 95% of babies whose mothers
were positive for both HBsAg and HBeAg [16].
However, studies have shown significant gaps in hospital
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practices and policies to prevent vertical transmission of
hepatitis B [17].

Hepatitis B vaccination is carried out using the
monovalent vaccine for the birth dose. Further doses may
be administered as a combination vaccine with other
infant vaccines like DPT, DTaP and Hib vaccines since
interference with the immunogenicity of these vaccines
does not occur [2]. Hepatitis B vaccination in infancy had
been adopted by 179 countries by the end of 2009 [18].

Birth dose of hepatitis B vaccine

Administration of single antigen hepatitis B vaccine soon
after birth is critically important for the prevention of
perinatal and early postnatal transmission of HBV
infection, and is much more efficacious for this purpose
than doses given after the neonatal period, since the
efficacy of post exposure prophylaxis diminishes with
increasing time since exposure [18].

The birth dose is recommended for all newborns
since it serves as a safety net, due to the fact that errors in
testing, reporting and documenting maternal HBsAg
status do occur [19]. Moreover, the chance for
completing the hepatitis B vaccine schedule and in fact all
other immunizations, is found to improve when
vaccination is initiated at birth [20].

The proportion of newborns receiving the birth dose
within 24 hours has been suggested as a useful
performance indicator for immunization programmes by
WHO, and coordination between maternal and neonatal
services is of paramount importance to achieve success in
this key task [18].The CDC; however, recommends that
the birth dose be given within 12 hours after delivery [2].

Vaccination schedule

Although the conventional schedule for hepatitis B
vaccination consists of three doses including the birth
dose, WHO stipulates that four doses may be given in
concordance with programmatic requirements of
National Schedules [18]. This is of enormous benefit in
reducing the number of clinic visits as well as ensuring
compliance, and is especially important in developing
countries with resource constraints. A combination of
HBIG and hepatitis B vaccination initiated within 24
hours of delivery, followed by a three dose immunization
schedule initiated at 1-2 months of age, has been shown to
protect 85 to 95% of babies whose mothers were positive
for both HBsAg and HBeAg [16].

The widely spaced schedule with the third dose of
hepatitis B vaccine administered at least 6 months after
birth, is recommended by the CDC for vaccination of
babies of HBsAg positive mothers (2), since the last dose

mainly acts as a booster, and is responsible for providing
long term protection. However, WHO differs on this
point, and recommends the closely spaced schedule,
asserting that longer dose intervals may increase the final
anti-HBs titres, but not the seroconversion rates [1].

Special situations

In mothers with an unknown HBsAg positivity status at
delivery, the birth dose of hepatitis B vaccine is
administered within 24 hours of birth, and HBIG is
administered as soon as possible if the mother tests
positive, ideally within 72 hours of delivery [2,18].

In the case of preterm babies of HBsAg positive
mothers, the birth dose is indicated even if the baby
weighs less than 2 kilograms, but should be followed by a
further three doses starting at six weeks of age [21,22].
This is due to the reduced immunogenicity of hepatitis B
vaccine in preterms weighing <2 kilograms in the first
month of life [23].

The immunogenicity of hepatitis B vaccine is
suboptimal in conditions associated with immuno-
suppression, including advanced HIV infection, and is
influenced by the viral load, CD4 count, age, duration of
HAART and the presence of AIDS defining conditions
[18]. Hence, early administration of the hepatitis B
vaccine starting at birth is imperative, since
immunosuppression increases over time [18].

Interruption of the vaccine series does not warrant
revaccination, but rather completion of the missed dose
as early as possible with a minimum interval of four
weeks between two doses [24].

Women who are HBsAg negative in pregnancy, but
who are at high risk of acquiring hepatitis B infection,
including those with a history of multiple sexual partners
or of drug abuse, should receive hepatitis B vaccine [24].

Passive immunization

HBIG is used as an adjunct to the hepatitis B vaccine to
prevent vertical transmission. It provides temporary
protection that lasts for 3 to 6 months. A combination of
HBIG with HBV is more effective than HBV alone in
prevention of transmission of hepatitis B [26]. Studies
have shown that HBIG is effective when administered as
late as 72 hours after birth [2].

Administration of a 3 or 4 dose series of hepatitis B
vaccine starting within 12 hours after birth without
passive immunization with HBIG has shown to have a
protective efficacy of 70 to 95 % in mothers who were
both HBsAg and HBeAg positive [27-30]. The addition
of HBIG to active immunization is particularly beneficial
when the mother is both HBsAg and HBeAg positive.
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Some studies have shown that when HBIG is unavailable,
vaccination alone can prevent vertical transmission in
66% to 90% of cases [31]. Moreover, in full-term
newborns, the protection against perinatally acquired
infection achieved by immediate (<24 hours) hepatitis B
vaccination is not significantly improved by the addition
of HBIG [1]. This is highly pertinent in settings like ours
where financial constraints often preclude the use of
HBIG.

Breastfeeding

Breastfeeding by an HBsAg positive mother does not
increase the risk of transmission to the baby, and is
therefore not contraindicated , provided the baby is given
immunoprophylaxis [32].

Follow up

Although routine post-vaccination testing is not
necessary, it is recommended for high-risk groups
including babies born to mothers who are HBsAg
positive, and should commence at 9 to 18 months of age,
atleast 1 month after the last dose of vaccine [18]. HBsAg
status and the anti HBs titre should be checked. The anti
HBs levels done earlier than 9 months of age may reflect
passive immunization with HBIG [2]. Anti HBs levels of
more than 10 mIU/l indicate adequate protection,
whereas babies with anti HBs levels of less than 10 mIU/l
need to be revaccinated with the entire 3 dose schedule.
Babies who are HBsAg positive are infected and need to
be followed up. Anti HBc testing is not advised since it
may remain positive upto 2 years of age in babies of
infected mothers [2].

More than 95% of healthy newborns respond to a 3
dose vaccine series, while almost all respond to
revaccination [33]. However, there is no data to suggest
any benefit in revaccinating a baby who has no detectable
antibody after 6 doses of vaccine.

CONCLUSIONS

The importance of public awareness and education of
medical professionals is well recognized [34]. Education
about the importance of administering the birth dose
within 24 hours of birth is vital [35]. Universal screening
of all pregnant women for hepatitis B is thus a pre
requisite for effective preventive services and follow up
care to be put in place.

Newer heat and freeze resistant vaccines are under
development, raising hopes of vaccination on site in the
case of home deliveries [33]. Evidence is emerging to
suggest that the antiretroviral drugs, lamivudine and
telbivudine may further prevent vertical transmission
when administered to women with a high HBV viral load

in the third trimester, and a beneficial effect with maternal
HBIG has also been shown to occur [36-39]. Research is
being carried out to develop a vaccine suitable for non-
responders to the currently available vaccine.

In conclusion, the differences in the
recommendations of the WHO and CDC are a reflection
of the diverse population groups they represent, the high-
prevalence countries with the added burden of resource
and logistical constraints on the one hand, and the low-
prevalence, resource- rich nations on the other.

REFERENCES

1. World Health Organization. Hepatitis B vaccines WHO
position paper. WER. 2004; 79:255-63.

2. Mast EE, Margolis HS, Fiore AE, Brink EW, Goldstein
ST, Wang SA, et al. Advisory Committee on
Immunization Practices (ACIP). A comprehensive
immunization strategy to eliminate transmission of
hepatitis B virus infection in the United States:
recommendations of the Advisory Committee on
Immunization Practices (ACIP) part 1: immunization of
infants, children, and adolescents. MMWR Recomm Rep.
2005;54:1-31.

3. World Health Organization. Prevention of hepatitis B in
India. World Health Organization 2002; Regional Office
for South-East Asia, New Delhi.

4. Abraham. P. Viral hepatitis in India. Clin Lab Med.
2012;32:159-74.

5. Tandon BN, Acharya SK,Tandon A. Epidemiology of
hepatitis B virus infection in India. Gut. 1996;38:556-9.

6. Dwivedi M, Misra SP, Misra V, Pandey A, Pant S, Singh
R, et al. Seroprevalence of hepatitis B infection during
pregnancy and risk of perinatal transmission. Indian J
Gastroenterol. 2011;30:66-71.

7. Prakash C, Sharma RS, Bhatia R, Verghese T, Datta KK.
Prevalence in North India of hepatitis B carrier state
amongst pregnant women. Southeast Asian J Trop Med
Public Health. 1998;29:80-4.

8. Beasley RP, Trepo C, Stevens CE, Szmuness W. The e
antigen and vertical transmission of hepatitis B surface
antigen. Am J Epidemiol. 1977;105:94-8.

9. Wong VC, Ip HM, Reesink HW, Lelie PN, Reerink-
Brongers EE, Yeung CY, et al. Prevention of the HBsAg
carrier state in newborn infants of mothers who are
chronic carriers of HBsAg and HBeAg by administration
of hepatitis-B vaccine and hepatitis-B immunoglobulin:
double-blind randomized placebo controlled study.
Lancet. 1984;1: 921-6.

10. Xu ZY, Liu CB, Francis DP, Purcell RH, Gun ZL, Duan
SC, et al. Prevention of perinatal acquisition of hepatitis B
virus carriage using vaccine: preliminary report of a
randomized, double-blind placebo-controlled and
comparative trial. Pediatrics. 1985;76: 713-8.

11. Stevens CE, Toy PT, Tong MJ, Taylor PE, Vyas GN, Nair
PV, et al. Perinatal hepatitis B virus transmission in the
United States: prevention by passive-active
immunization. JAMA. 1985;253:1740-5.



INDIAN  PEDIATRICS 192 VOLUME 50__FEBRUARY 16, 2013

GEETA AND RIYAZ MOTHER TO CHILD TRANSMISSION OF HEPATITIS B

12. Beasley RP, Hwang LY. Postnatal infectivity of hepatitis B
surface antigen-carrier mothers. J Infect Dis.
1983;147:185-90.

13. World Health Organization. Hepatitis B. World Health
Organization Fact Sheet 204 (Revised October 2000).
http://who.int/inf-fs/en/fact204.html. Accessed on 15
October, 2012.

14. Hyams KC. Risks of chronicity following acute hepatitis B
virus infection: a review. Clin Infect Dis. 1995;20:992-
1000.

15. Shapiro CN. Epidemiology of hepatitis B. Pediatr Infect
Dis J. 1993;12:433-7.

16. Andre FE, Zuckerman AJ. Protective efficacy of hepatitis
B vaccines in neonates. J Med Virol. 1994;44:144-51.

17. Willis BC, Wortley P, Wang SA, Jacques-Carroll L, Zhang
F. Gaps in hospital policies and practices to prevent
perinatal transmission of HBV. Pediatrics. 2010;125: 704-
11.

18. World Health Organization. Hepatitis B vaccines WHO
position paper. Weekly Epidemiol Rec. 2009;84:405-20.

19. Anderson TA, Wexler DL. States report hundreds of
medical errors in perinatal hepatitis B prevention. St. Paul,
MN: Immunization Action Coalition; 2005. Available at
http://www.immunize.org/catg.d/p2062.htm. Accessed on
15 October, 2012.

20. Yusuf HR, Daniels D, Smith P, Coronado V, Rodewald L.
Association between administration of hepatitis B vaccine
at birth and completion of the hepatitis B and 4:3:1:3
vaccine series. JAMA. 2000;284:978-83.

21. Losonsky GA, Wasserman SS, Stephens I, Mahoney F,
Armstrong P, Gumpper K, et al. Hepatitis B vaccination of
premature infants: a reassessment of current
recommendations for delayed immunization. Pediatrics.
1999;103:E14-20.

22. Linder N, Vishne TH, Levin E, Handsher R, Fink-Kremer
I, Waldman D, et al. Hepatitis B vaccination: long term
follow-up of the immune response of preterm infants and
comparison of two vaccination protocols. Infection.
2002;30:136-9.

23. Saari TN, American Academy of Pediatrics-Committee on
Infectious Diseases. Immunization of preterm and low birth
weight infants. Pediatrics. 2003;112:193-8.

24. Mangione R, Stroffolini T, Tosti ME, Fragapani P, Mele A.
Delayed third hepatitis B vaccine dose and immune
response. Lancet. 1995;345:1111-2.

25. American College of Obstetricians and Gynecologists.
American Congress of Obstetricians and Gynecologists
(ACOG) Practice Bulletin No. 86. Viral hepatitis in
pregnancy. Obstet Gynecol. 2007;110:941-56.

26. Lee C, Gong Y, Brok J, Boxall EH, Gluud C. Hepatitis B
immunisation for newborn infants of hepatitis B surface
antigen-positive mothers. Cochrane Database Syst Rev.
2006;2:CD004790.

27.Beasley RP, Hwang LY, Lee GC, Lan CC, Roan CH,
Hwang FY, et al. Prevention of perinatally transmitted
hepatitis B virus infections with hepatitis B virus infections
with hepatitis B immune globulin and hepatitis B vaccine.
Lancet. 1983;2: 1099-102.

28. Lo KJ, Tsai YT, Lee SD, Wu TC, Wang JY, Chen GH, et
al. Immunoprophylaxis of infection with hepatitis B virus
in infants born to hepatitis B surface antigen positive
carrier mothers. J Infect Dis. 1985;152:817-22.

29. Poovorawan Y, Sanpavat S, Pongpunlert W,
Chumdermpadetsuk S, Sentrakul P, Chitinand S, et al.
Comparison of a recombinant DNA hepatitis B vaccine
alone or in combination with hepatitis B immune globulin
for the prevention of perinatal acquisition of hepatitis B
carriage. Vaccine. 1990:S56-59.

30. Milne A, West DJ, Chinh DV, Moyes CD, Poerschke G.
Field evaluation of the efficacy and immunogenicity of
recombinant hepatitis B vaccine without HBIG in newborn
Vietnamese infants. J Med Virol. 2002;67: 327-33.

31. Gambarin. GM. Hepatitis B in pregnancy. Clin Liver Dis.
2007;11:945-63.

32. Beasley RP, Stevens CE, Shiao IS, Meng HC. Evidence
against breastfeeding as a mechanism for vertical
transmission of hepatitis B. Lancet. 1975;2:740-1.

33. Tan KL, Goh KT, Oon CJ, Chan SH. Immunogenicity of
recombinant yeast-derived hepatitis B vaccine in
nonresponders to perinatal immunization. JAMA.
1994;271:859-61.

34. Mohan N, Kamsakul W, Wirth S, Fujisawa T, D’agostino
D. Hepatitis B and C: Report of the FISPGHAN Working
Group. J Pediatr Gastroenterol Nutr. 2012;55:631-5.

35. Dumolard L,Gacic-Dobo M,Shapiro CN, Wiersma S.
Implementation of newborn hepatitis B vaccination –
worldwide, 2006. Morbidity and Mortality Weekly Report.
2008;57:1249-52.

36. Levin CE, Nelson CM, Widjaya A, Moniaga V, Anwar C.
The costs of home delivery of a birth dose of hepatitis B
vaccine in a prefilled syringe in Indonesia. Bull World
Health Organ. 2005;83:456-61.

37. Xu WM, Cui YT, Wang L, Yang H, Liang ZQ, Li XM, et
al. Lamivudine in late pregnancy to prevent perinatal
transmission of hepatitis B virus infection: a multicentre,
randomized, double-blind, placebo-controlled study. J
Viral Hepat. 2009;16:94-103.

38. Han GR, Cao MK, Zhao W, Jiang HX, Wang CM, Bai SF,
et al. A prospective and open-label study for the efficacy
and safety of telbivudine (ldt) in pregnancy for the
prevention of perinatal transmission of hepatitis B virus
(HBV) to the infants. J Hepatol. 2011;55: 1215-21.

39. Xiao XM, Li AZ, Chen X, Zhu YK, Miao J. Prevention of
vertical hepatitis B transmission by hepatitis B
immunoglobulin in the third trimester of pregnancy. Int J
Gynaecol Obstet. 2007;96:167-70.


