Niger J Paed 2014; 41 (2): 104 —-109

Sadoh AE
Sadoh WE

DOIl:http://dx.doi.org/10.4314/njp.v41i2,5
Accepted: 26th November 2013

Sadoh AE (XX |

Sadoh WE

Department of Child Health
University of Benin Teaching Hospital
PMB 1111. Benin City,

Edo State, Nigeria.

Email: ayebosadoh@yahoo.com

ORIGINAL

Does Nigeria need the birth dose of
the hepatitis B vaccine?

Abstract: The control of hepatitis
B infection involves several strate-
gies of which the most effective is
vaccination. Schedules which in-
clude a birth dose (which can pre-
vent vertical transmission when
administered within 24 hours of
birth) are recommended for use in
countries with a high rate of verti-
cal transmission. Nigeria is highly
endemic for hepatitis B infection.
Nigeria had hitherto utilized the
monovalent HBV vaccine in the
three dose schedule that includes a
birth dose, the recent introduction
of an HBV containing pentavalent
vaccine (which cannot be adminis-
tered at birth) calls to question
whether there should be continued
use of the birth dose of HBV
(using the monovalent vaccine) in
addition to three doses of the pen-
tavalent vaccine given subse-
quently. This is given the fact that
most infections in Nigeria are
reportedly acquired in childhood
through horizontal rather than ver-
tical transmission. There is also the
guestion of cost- effectiveness of
the four dose schedule compared to
the three dose schedule in the set-
ting of Nigeria’s hepatitis B epide-
miologic profile.

A review of the available evidence
indicates that a significant propor-
tion of Nigerian women of child
bearing age and pregnant women

are seropositive for HBsAg and
HBeAg. Maternal to child trans-
mission rates of HBsAg of 47-
53.3% have been documented
while a significant proportion of
newborns were noted to have sero-
logical markers for HBV infection
before receiving their first immu-
nization. These data indicate that
there is a significant potential for
vertical transmission of HBV in
Nigerian infants providing a com-
pelling reason for the continued
use of the birth dose of the HBV
vaccine. Cost-effectiveness was
not examined in this review.

There are, however, challenges to
the universal delivery of the birth
dose in a timely fashion. Encour-
aging institutional delivery, routine
screening of pregnant women
(with the administration of HBV
within 24 hours of birth to infants
of seropositive mothers), retraining
of health care workers on ensuring
the timely receipt of the birth dose
of HBV vaccine and health educa-
tion of mothers and the community
on the need for immunization
within 24 hours of birth are sug-
gested strategies to improve the
timely uptake of the birth dose of
HBV
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Introduction

Hepatitis B virus (HBV) infection is a worldwide blic
health problen. About a third of the world population

increases:® These studies did not however determine
the contribution of vertical transmission. In AsRacific

has been infected while about 350 million persores a

chronically infected. Approximately

fected persons will develop cirrhosis, liver faduor

15-40% of in-

region half of the chronic hepatitis B burden réesul
from vertical transmissioh.

The main strategy for prevention of HBV is vaccina-
tion.2 For vaccination to be effective in preventing irert

hepatocellular cancérHBV related deaths are about cal transmission a birth dose of the HBV vaccineeis
600,000 annually making HBV the tenth leading causequired! Nigeria had since 2004 utilised monovalent

of death worldwidé:® Nigeria is highly endemic for the
hepatitis B virus and most infections are repoxtest-
quired in childhood through horizontal transmissiom
Nigerian studies, lower prevalence of hepatitis & h
been found in infants with prevalence increasisngge

zation starting at

HBV vaccine in providing three doses of HBV immuni-

birth. In providing immunization

against Haemophilus influenza type B a pentavalent
vaccine comprising DPT, HBV and HiB was introduced
to replace the trivalent DPT and monovalent HBV in
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2012 The pentavalent vaccine is administered as threef infected individuals, intravenous drug usersaltie

doses commencing at the age of six weeks. Since the
pentavalent vaccine cannot be given at birth N&ghes
continued to use the monovalent HBV vaccine to pro-
vide the birth dose of HBV vaccine. But does Niger
need the birth dose of the HBV vaccine if infeciare
acquired horizontally? The World Health Organizatio
recommends that in countries where a lower proporti
of chronic HBV infection is acquired perinatally.dein
Africa) the administration of a birth dose may loasid-
ered after evaluating the relative contributiorpefina-
tal HBV to the overall disease burden and the elityi
and cost effectiveness of providing a birth dbgenis
article reviews the available evidence.

Epidemiology of Hepatitis B

The HBV is a small DNA virus. Humans are the only
known natural host.lt is a 42nm virus made up of the

care workers, homosexuals and individuals with
multiple sexual partnefs.

Vertical transmission is dependent on the preserice
HBeAg in mothers. Mothers who are HBeAg seroposi-
tive are 70-90% likely to transmit the infection tteeir
babies compared to 5-20% of mothers who are HBeAg
negative’ Vertical transmission is the major route of
transmission in south East Asia where HBeAg seliepos
tivity is high. In sub-Saharan Africa horizontahtismis-
sion is thought to be the commonest route of trassm
sion with children becoming infected early in chiadd
and during the school yeaFsNewborn infection is un-
common in West Africa’

The age at acquisition of HBV has important implica
tions for outcome as infections acquired in infamey
early childhood are more likely to become chronic.

surface antigen-HBsAg (which are 22nm spherical andAbout 80-90 % of infections acquired in the firgtay of

tubular particles) and the core antigen HBcAg. Thm-
plete virion (Dane particle) comprises both thefae

life become chronic while 30-50% of infections aicgd
between 1-4 years of age become chronitfections

and the core antigens. The virus also has the HBeA@cquired in adulthood lead to chronicity in only246of

which is a soluble protein.

The prevalence of HBV varies from region to regam
well as in different population groupsihe level of en-
demicity of HBV is based on the level of seroprewake
for HBsAg. Areas with HBsSAg seroprevalence of
greater than 8% are regarded as highly endemicewnhil
those with seroprevalence of 2-7% are considerdzbto
of intermediate endemicifyAreas with seroprevalence
of less than 2% have low endemicitpbout 45% of the
world population live in areas that are highly emite
for hepatitis B virus. These include south East Asia,
Sub Saharan Africa, the Pacific Islands and the Zma
basin. Areas of intermediate endemicity includet&as
Europe and China while areas of low endemicityudel
North America, Western Europe and Australia. Nigeri
is considered to be highly endemic for HBV as vasio
studies report seroprevalence rates of 9.1-12%hén t
general population*? and 4.5-44.7% in chil-
dren®>***HBV is reported to contribute to 58% of
chronic liver disease in a Nigerian stitiwhile another
study reported the presence of HBsAg in 59.3% of
hepatocellular cancer cases in Nigefia.

Transmission of hepatitis B and risk factors

cases. Over time 25% of persons who acquire HBV as
children will develop primary liver cancer or ciasis as
adults?

In Nigeria, children are believed to acquire mdstheir
infections horizontally. Eke et &P in a recent publica-
tion however suggests that vertical transmissiog brea
the major route of transmission in Nigeria. Blooans-
fusion is also considered a significant route ahsmis-
sion but several studies have shown a lack of &ttat
between blood transfusion and being seropositive fo
hepatitis B'®'° It has been suggested that this may be
due to improved blood transfusion practices.

Prevention of Hepatitis B Virus Infection

Hepatitis B virus infection is preventable. Thene a
various strategies for the prevention of hepatiis
These include vaccination, strict observance ofensil
precautions and screening of blood and blood pitsduc
for Hepatitis B infection. Vaccination is the masfec-

tive tool in preventing the transmission of HBV anf
tion.2 The HBV vaccine has been available and licensed
for use since 1982There are various vaccination strate-
gies. These include universal infant immunization,
screening of all pregnant women so that babies born

The HBYV is transmitted through percutaneous and muthose who are seropositive are offered the vacaire

cous membrane contact with infected blood and othe
body fluids or contaminated sharp objetsThe major
routes of transmission are vertically from an imdec
mother to her baby, horizontally from child to chil
transfusion of unscreened blood and blood products
sexually, use of contaminated sharp objects dypiog
cedures such as administering injections, surgkrgtal
procedures, circumcision, tattooing, scarificaticnadi-
tional uvulectomy and ear piercing*® Other potential
routes of transmission include sharing of toothshas
etc? Certain groups are considered to be at increase
risk of HBV infection. These include household @uns

HBIG within 24 hours of birth, adolescent immuninat
programme and targeted immunization of at risk gsou
such as health care workers and intravenous dreigs.us
Improved blood transfusion practices have madeisie
pf transfusion —transmitted HBV extremely rare e t
United States of Americ&.The United States of
America uses a combination of stratedies.

The World Health Organization recommended the inclu
sion of the vaccine in all immunization programnies
d997 As at 2007 171 of the 193 WHO member states
had included the vaccine in their national childtheac-



cination programme%.HBV vaccine alone given within
24 hours of birth has been shown to be 70-95% tffec
in preventing vertical transmission. The concontiizse
of HBIG also given within 24 hours of birth is 85%
effective in preventing both HBV infection and the
chronic carrier stat& The use of universal infant immu-
nization has reduced the prevalence of HBV reldied
ease in countries where it has been introducedvarai
reduced the prevalence of HBsAg from 9.8% to 0.@% 2
years after the introduction of the HBV vacciid@here
was also a reduction in the incidence of hepatoleel|
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prevalence of 8.9% was reported among women odl chil
bearing age in Lagd$*’

The presence of HBsAg in a significant proportidn o
pregnant Nigerian women suggests that Nigeriamisfa
are indeed at risk of vertically acquiring the ittfen.
There have also been studies on HBeAg in the Nigeri
population. In a study of 572 HBsAg positive person
110(19.2%) were found to be positive for HBeR@Df
those positive for the HBeAg the majority (81.8%grev
however males. In another study that compared prggn
and non-pregnant women of child bearing age HBsAg

cancer in childreR® In Italy, after over 20 years of uni- was found in 7.9% of pregnant women and 7.6% of the

versal infant immunization HBsAg rates reduced from
13.4% to 0.91%* A common factor among all these
success stories is the fact that there was higkrege
for the vaccine.

Hepatitis B Vaccine Schedules

There are at least three different schedules recom
mended by the World Health Organization for usthia
introduction of the HBV vaccine into childhood immu
nization programmes (Tablel).

Table 1: Hepatitis B vaccination schedutes

Age Visit  Hepatitis B vaccine Dosing schedules
| ] I
Birth 1 HepB- HepB-
birth® birth®
Bweeks 2 HepBZ HepBZ DTP-HepB?f
10 weeks 3 HepBZ DTP-HepB2
14 weeks 4 HepBZ HepB3 DTP-HepB3

1 Monovalent vaccine
2 Monovalent or combination vaccine
3 Combination vaccine

Countries where vertical transmission is a majodeno
of transmission are advised to use schedules thet &
birth dose' Nigeria adopted the three dose schedule
starting at birth, then at 6weeks and 14 weeks itsto
immunization programme in 1995 and the vaccine be
came widely available in 2004. In this schedule the
monovalent HBV vaccine was utilized. More receritly
2012 Nigeria introduced the pentavalent vaccinectvhi
comprises DPT,HBV and HIB. The pentavalent vaccine
replaced the trivalent DPT and monovalent HBV. The
pentavalent vaccine can only be commenced at 6 svee
thus Nigeria has retained the birth dose of morental
HBV which is recommended to be given within thetfir
two weeks of life. The question is does Nigeriachte
birth dose of HBV if the major route of transmigsis
horizontal?

Hepatitis B in Women of Child Bearing Age and
Pregnant Women

Many studies in Nigeria have reported HBsAg sero-
prevalence in pregnant women. Luka &P atported a
prevalence of 8.3% among pregnant women in Kaduna
a similar prevalence was also reported by Eke'tiral
pregnant women in Nnewi. In Benin City a prevalence
of 12.8% was reported also in pregnant women wdnile

kA

non-pregnant womefi. However, significantly more of
the seropositive pregnant women (62.5%) were also
positive for HBeAg compared to the non-pregnant

women. The authors did not have an explanatiornhier

significant difference. Another study on pregnant

women reported that 7.9% of those seropositive for

HBsAg were also positive for HBeAd.Although the
prevalence of HBeAg, a marker of viral replicatiand
infectivity, which is also associated with higheartical
transmission rates is not as high as reported uthso
East Asia it nevertheless indicates the potentinlsfg-
nificant vertical transmission of hepatitis B ing€rian
mothers.

In a study on mother infant pairs Onakewhor &t al
reported a transmission rate of 42.86%. In a simila
study in south west Nigeria a transmission rate38%

was documentetf. In a study of Nigerian mothers and

their children (under-fives) 4 of the 7 seropositithil-
dren had mothers who were also seropositive white t
mothers of the other 3 were seronegalivkhis study
could not however determine whether the transmissio

was vertical or post natal. In another study thane

ined mother-child pairs 13.2% of the mothers wemr®s
positive while 6.9% of the children were seropesif?’

Of the seropositive mothers 27.9% were also sefopos
tive for HBeAg. 85% of the seropositive childrenreve
born to HBsAg positive mothers while 77.7% of HBeAg
positive mothers had seropositive children. Althotige

findings of this study suggest that the childrequiied
the infections from their mothers it could not detme

whether the infections were acquired verticallyhori-

zontally.

recent study on infants presenting for theirtfismu-
hization noted that serological markers for HBV was
present in29.4 % of the studied infarftdvlost of these
infants did not also receive the HBV vaccine witBih
hours of birth suggesting that even though theynewe
ally did receive the vaccine they may have alrelagign
infected thereby constituting a waste of the vaecihis
however pertinent to note that the presence ofethes
markers do not necessarily mean infection as thé-ma
ers may be a reflection of maternally transferrat-a
bodies and the infants may clear the markers eventu
ally.®*?" That study as well as those on perinatal trans-
mission is limited by their cross-sectional designthey
tould not determine if the infants with serologiosdrk-

ers were eventually infected.
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Justification for the Birth Dose of Hepatitis B \éae in Strategies to improve uptake of the birth doseepfalt-
Nigeria tis B vaccine

The high HBsAg seroprevalence in pregnant NigerianSeveral strategies are suggested to improve ttae o

mothers, the presence of HBeAg in a significanppre  the birth dose of the HBV vaccine. These include en

tion of HBsAg positive mothers and the study intlic@  couraging institutional delivery. If mothers deliven

the presence of serological markers in infants teefo health facilities then health care workers will ddde to

receipt of their first immunization are compellinga- administer the birth doses of the vaccine to bathédiv-

sons for Nigeria to continue to offer the birth das the  ered in their facilities. Health workers will ne¢al be

HBV to Nigerian infants. Also commencing immuniza- retrained on the need for and strategies for tinaaly

tion at birth is a better option since it can pravieoth ministration of birth doses of vaccines to babiesntin

vertical and horizontal transmissidhlt should how- their facilities.

ever, be administered within the recommended time

frame especially in infants of mothers who are itpes Innovative strategies such as the provision ofleidgse

or whose status is unknown. hepatitis B vaccine vials such as Uniject can bedus
reach babies born outside of health care setlifigss

Challenges of administering the birth dose of HBV i would be within the framework of community care for

Nigeria newborns and their mothers. Community health exten-
sion workers attached to Primary health care taesli

For the birth dose of HBV to be effective in pretieg can be taught to use these single dose vaccinésgdur

vertical transmission it is recommended that itgben home visits to parturients.

within 24 hours of birth. There are several chajkmnto

achieving the timeliness of delivery of the birtbsé in  Health education of mothers and their communities o

Nigeria. Firstly many Nigerian women do not receive the need for timely administration of birth dose#l w

antenatal care. Antenatal care rate is 58% fagadtlone  ensure that babies are brought for birth doseactines

visit.®® In addition many health care providers do not within 24 hours of delivery.

screen mothers for HBV antenatally. In one studly on Prenatal screening of mothers will ensure that ersth

5.9% of the mothers had been screened for hepBtitis know their status before delivery. For mothers vidnst

infection even though over 80% had received anédnat positive health workers will emphasize the need for

care® Such screening can identify babies at risk of ver-timely receipt of birth dose of the HBV vaccine.ih

tical transmission who can then be offered the HBV strategy will be akin to that of the preventionmoéter-

vaccine within 24hours of birth in addition to HBIG nal to child transmission of HIV which has beenrfdu

given at a different site also within 24 hours ofth to be successful in reducing new cases of childhood
HIV.

Another challenge is that most Nigerian women aeliv

outside health facilities. Institutional deliverate is  Further research

only 35%* Babies born outside health faciliies may

not be able to access health care facilities fonimiza-  Most studies on the effectiveness of the HBV vaedin

tion within 24 hours. Many Nigerian infants inigaim- prevention of perinatal transmission have had tinin b

munization late. Sadoh efateported that only 2 of 512 dose of the vaccine given within 24 to 48 hours of

children presented for their first immunization tine  birth.***> The Paediatric Association of Nigeria (PAN)

first day of life, In another recent study only %3®f the = recommends that the birth dose be given from high

studied infants presented within 24 hours of biidh to 2 weeks after birtff Studies are needed to determine

immunization®* Olusanya et &1 also reported that if such delayed birth doses are effective sindhéfy are

31.8% of infants in Lagos were delayed beyond 3notthey may constitute a waste of resources.

months for the receipt of BCG, a vaccine that sthdud

received at birth. In Sadoh et dPstudy they also noted Cost effectiveness studies are also needed tondieter

that despite the fact that many babies were born inf the 4 dose regimen is cost effective in Nigeiiis

health facilities they did not receive the birthsdoof = would also require the quantification of the cdmttion

recommended immunizations before leaving the healtof vertical transmission to chronic HBV carriageNix

facility. geria. This is in tandem with PAN recommendaticet th
there should be periodic review of the routine immu

For the Nigerian hepatitis B immunization programme zation schedule to enable its adaptation to chandis-

to achieve a substantial decrease in HBV infectmns ease and vaccine trends.

tempts should be made to ensure that birth doséseof

vaccine are administered within 24 hours of biNlev-

ertheless, a late birth dose may be better thabintio

dose. Conclusion

There is a significant potential for vertical anariaon-
tal transmission of the hepatitis B virus in Nigeri
Therefore, administering the birth dose of the tiépd



vaccine is a good option for control of the hejmtid
infection in Nigeria as it protects the baby aslyeas
possible from hepatitis B virus infection prevegtin
both, vertical and horizontal transmission. The anaj
challenge is in ensuring the timely administratadrthe
birth dose to every child regardless of whethey thee

born in a health facility or not.

108

Funding: None

Author’s contribution
Sadoh AE, Sadoh WE:

Conflict of Interest: None

: Conceptualized work,
literatuisearch and final draff.

References

1.

10.

World Health Organization. Intro-
duction of hepatitis B vaccine into
childhood immunization services.
Management guidelines, including
information for health workers and
parents. World Health Organiza-
tion 2001. WHO/V&B/01.31.
Available at http://www.who.int/
vaccines-documents/

Lavanchy D. Hepatitis B virus
epidemiology, disease burden,
treatment and current and emerg-
ing prevention and control meas-
ures.J Viral Hepat 2004;11:97-
107

World Health Organization. Hepa-
titis B Fact sheet N°204 Available
at http:/www.who.int/mediacentre/
factsheets/fs204/en/#

Emechebe GO, Emodi 1J, Ikefuna
AN, llechukwu GC, Igwe WC,
Ejiofor OS et al. Hepaitis B virus
infection in Nigeria- A review.
Niger Med J 2009;50:18-22
Abiodun PO, Okolo SN. HBs anti-
genaemia in in- and outpatient
children at university of Benin
Teaching HospitaNiger J Paed
1991;31:107-113

Agbede OO, Iseniyi JO, Kolawole
MU, Ojuawo A. Risk factors and
seroprevalence of hepatitis B sur-
face antigen in mothers and their
preschool children in llorin Nige-
ria. Therapy 2007;4:67-72

Leung N. Chronic hepatitis B in
Asian women of child bearing age.
Hepatol Int 2009;3:524-S31
Shepard CW, Simard CP, Finelli
L, Fiore AE, Bell BP. Hepatitis B
virus infection: Epidemiology and
vaccination Epidemiol Rev
2006;28:112-125

National Programme on Immuni-
zation, Federal Ministry of Health,
National Immunization Policy,
May 2003

National Primary Health Care
Development Agency. National
Immunization Policy. ( 2009).
Available at http://www.thephss.
org/ppep/resource/National _ Im-
munization_Policy_with_frwd_and
_acknwldg.pdf

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Amazigo UO, Chime AB. Hepati-
tis B virus infection in rural and
urban population of eastern Nige-
ria. Prevalence of serological
markers East Afr Med J
1990;67:539-544

Jombo GT, Egah DZ, Banwat EB.
Hepatitis B virus infection in a
rural settlement of northern Nige-
ria. Niger J Med 2005;14:425-428
Chukwuka JO, Ezechukwu CC,
Okoli CC. Prevalence of hepatitis
B surface antigen in primary
school children in Nnewi, Nigeria.
Niger J Clin Pract 2004;7:8-10
Bukbuk DN, Barsi AP, Mungoro
ZM. Seroprevalence of hepatitis B
surface antigen among primary
school pupils in rural Hawal val-
ley, Borno state, NigeridNig J
Comm Med and Pri Hith Care
2005;17:20-23

Lesi OA, Kehinde MO, Anomneze
EE. Chronic liver disease in Lagos,
a clinicopathological studWiger
Postgrad Med J 2004;11:91-96
Olubuyide 10, Aliyu B, Olaleye
OA, Ola SO, Olawuyi F, Malabu
UH et al. Hepatitis B and C and
hepatocellular carcinomarans R
Soc Rrop Med Hyg 1997;91:491-2
Kiire CF. The epidemiology and
prophylaxis of hepatitis B in sub-
Saharan Africa: a view from tropi-
cal and subtropical AfricaGut
1996;38:55-S12

Eke AC, Eke UA, Okafor Cl, Eze-
bialu IU, Ogbuagu C. Prevalence,
correlates and patterns of hepatitis
B surface antigen in a low resource
setting, Virology J 2011;8:12
Available at http://
www.virology.com/content/8/1/12
Pondei K, Ibrahim I. The sero-
prevalence of hepatitis B surface
antigen and anti-hepatitis C anti-
body among women attending
antenatal clinic at a tertiary health
facility in the Niger Delta of Nige-
ria. Global Advanced Research
Journal of Medicine and Medical
Sciences 2013;2:006-012

Centers for Disease Control and
Prevention. Diseases and Organ-
isms. Available at http://
www.cdc.gov/bloodsafety/bbp/
diseases_organisms.html

21.

22.

23.

24.

25.

26.

27.

28.

29.

Mackie CO, Buxton JA, Tadwalker
S, Patrick DM. Hepatitis B immu-
nization strategiegiming is every-
thing CMAJ 2009;180:196-202
World Health Organization Global
Alert and Response. Hepatitis B.
Available at http://www.who.int/
csr/disease/hepatitis/
whocdscsrlyo20022/en/
index4.html#

Ni YH, Chen DS. Hepatitis B vac-
cination in children: the Taiwan
experiencePathol Biol
2010;58:296-300

Da Villa G, Romano L, Sepe A,
Jovis R, Paribello N, Zappa A et al.
Impact of hepatitis B vaccination
in a highly endemic area of south
Italy and long term duration of
antiHBs antibody in two cohorts of
vaccinated individuals/accine
2007;25:3133-3136

Luka SA, | brahim MB, lliya SN.
Seroprevalence of hepatitis B sur-
face antigen among pregnant
women attending Ahmadu Bello
University Teaching Hospital,
Zaria, NigeriaNig J Parasitol
2008;29:38-41

Ugbebor O, Aigbirior M, Osazuwa
F, Enabudoso E, Zabayo O. The
prevalence of hepatitis B and C
viral infections among pregnant
women NorthAm J Med Sci
2011,;3:238-241

Aganga- Williams OM, Akanmu
AS, Akinsete I, Njoku OS. Preva-
lence of hepatitis B surface antigen
among women of childbearing age
in Lagos, NigeriaAfr J Repro
Health 1999;3:45-50

Forbi JC, Iparepolu OH, Zungwe
T, Agwale SM. Prevalence of
hepatitis B e antigen in chronic
HBV carriers in North Central
Nigeria.J Health Popul Nutr
2012;30:377-382

Yakassai IA , Ayyuba R, Abubakar
S, Ibrahim SA. Seroprevalence of
hepatitis B virus infection and its
risk factors among pregnant
women attending antenatal clinics
at Aminu Kano Teaching Hospital
Kano, Nigeria.J Basic and Clini-
cal Reproductive Sciences 2012;49
-55



30.

31.

32.

33.

34.

Ajayi AO, Ade-Ojo IP, Ajayi EA,
Adegun PT, Ojo A, Aduloju OP et
al. Seroprevalence of hepatitis B
infection in pregnant women at the
Ekiti state university Teaching
Hospital , Ado- Ekiti, south west-
ern NigeriaAfr J Inter Medicine
2013;1:23-25

Onakewhor JU, Offor E, Okono-
fua FE. Maternal and neonatal
seroprevalence of hepatitis B sur-
face antigen (HBsAQ) in Benin
City, Nigeria.J Obstet Gynecol
2001;21:583-586

Alegbeleye JO, Nyengidiki TK,
Ikimalo JI. Maternal and neonatal
seroprevalence of hepatitis B sur-
face antigen in a hospital based-
population in south-south Nigeria.
Int J Med. Medical Sci 2013;5:241
-246

Osazuwa F, Chika AH. Risk of
mother to child transmission of
hepatitis B among childreimnt J
Trop Med 2012;7:34-37

Sadoh AE, Sadoh WE. Serological
markers of hepatitis B infection in
infants presenting for their first
immunization Niger J Paed
2013;40:248-253

35.

36.

37.

38.

39.

Roingeard P, Diouf A, Sankale J,
Boye C, Mboup S, Diashiou F et
al. Perinatal transmission of hepa-
titis B virus in Senegal, West Af-
rica. Viral Immunol 1993;6:65-73
Wang J, Chen H, Zhu Q. Transfor-
mation of hepatitis B serologic
markers in babies born to hepatitis
B surface antigen positive moth-
ers.World J Gastroenterol
2005;11:3582-3585

Panda SK, Bhawa K, Guha DK,
Gupta A, Datta R, Zukerman AJ et
al. Significance of maternal and
infant serum antibodies to hepatitis
B core antigen in hepatitis B virus
infection of infancy.J Med Virol
1988;24:345-349

United Nations Children’s Fund.
The State of the World’s Children
2013. May 2013 Available at http:/
www.unicef.org/sowc2013/files/
SWCR2013_ENG_Lo_res_24 Ap
r_2013.pdf

Sadoh AE, Eregie CO. Timeliness
and completion rate of immuniza-
tion among Nigerian children at-
tending a clinic-based immuniza-
tion serviceJ of Hith, Pop Nutr
2009;27:391-395

40.

41.

42.

43.

109

Olusanya B.O. Pattern and deter-
minants of BCG immunization
delays in a sub-Saharan African
community.Health Research pol-
icy and systems.2010; 8:1

Sloan D, Ramsay M, Prasad L,
Gelb D. Teo CG. Prevention of
perinatal transmission of hepatitis
B to babies at high risk: an evalua-
tion. Vaccine 2005;5500-5508
Smith EA, Jacques-Carrol L,
Walker TY, Sirotkin B, Murphy
TV. The national perinatal hepati-
tis B prevention program 1994-
2008.Pediatrics 2012;129:609-
616

PAN Advisory Committee on Im-
munization. Paediatric Association
of Nigeria (PAN) recommended
routine immunization schedule for
Nigerian childrenNiger J Paed
2012;39:152-158



