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ABSTRACT

Objectives: The aim of the study was to determine the prevalence and correlates of hepatitis B

virus infection in adolescents in Enugu-urban.

Methods: A cross-sectional seroprevalence survey was conducted among school children aged
10-18 years. Subjects were selected using multistage sampling. Hepatitis B surface antigenaemia
(HBsAg) was assayed for in blood using rapid enzyme-linked immunosorbent assay kits. Data were
analyzed using statistical package for social sciences version 16.0 (p < 0.05).

Results: Four hundred and twenty children were recruited. Of these, 13 tested positive for
HBsAg, giving an overall hepatitis B seroprevalence of 3.1%. Social class, scarifications/tattooing, cir-
cumcision and history of surgery were the significant modes of transmission.

Conclusion: The seroprevalence of hepatitis B among children in the study population is high.
Its screening in school children should be incorporated into school health services in our setting
while awareness campaigns and health education on its modes of transmission and prevention

should be promoted and strengthened.
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INTRODUCTION
Hepatitis B virus (HBV) infection is a global public
health challenge. Of the 2 billion persons (about a
third of the world’s population) infected with HBV,
about 360 million are known to be chronic carriers
[1]. Further, about a million of these infected

individuals die annually mainly from hepatitis B com-
plications including liver cirrhosis and liver cancer [2].

Sub-Saharan Africa has the second largest global
burden of chronic carriers of hepatitis B infection
after Asia [1]. Though the actual burden of HBV in-
fection in sub-Saharan Africa is not certain owing to
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inaccurate medical records keeping and under-
reporting of cases particularly from the rural
communities, which are the homes to the majority of
the people.

Estimates of hepatitis B antiginaemia seropreva-
lence of 6-20% have been reported [3, 4], making
sub-Saharan Africa a hyper-endemic region. Nigeria
is also a hyper-endemic country for HBV with vari-
ous rates ranging from 0.5 to 44.7% [S-11].

The risk of developing chronic HBV infection
commonly defined as being positive for hepatitis B
surface antigenaemia (HBsAg) for greater than 6
months is inversely related to the age of acquisition
of the infection. Generally the risk of chronic HBV
infection is 90% following infants infected at birth
while the risk is put at 30% for children infected be-
tween 1 and 5 years of age, and about 1-5% for
those infected as older children and adults [12].

Chronic HBV infection has been associated with
the risk of development of chronic liver disease in
addition to hepatocellular carcinoma [12, 13].
Although about eight different genotypes of HBV
have been reported, E genotype has been shown to
be the most prevalent genotype in the sub-Saharan
Africa.

HBV is highly infectious and is commonly spread
by vertical transmission through mother to infant dur-
ing birth, blood products, intravenous drug use, sexual
contacts, scarifications/tattooing, use of shared inad-
equately sterilized syringes and needles and institu-
tional care and intimate care with carriers [11, 14,
15]. The hepatitis B vaccine is the mainstay of hepa-
titis B prevention [16]. The hepatitis B vaccine is
about 95% effective in preventing its infection [15].

The World Health Organization (WHO) has rec-
ommended that all newborns receive the HBV vac-
cine soon after birth, preferably within the first 24 h.
WHO is also working to raise awareness, promoting
partnerships and mobilizing resources as well as for-
mulating evidence-based policy and data for action
and promotion of access to screening, care and treat-
ment services to control the spread of the HBV in-
fection [16].

Despite the universal HBV vaccination to all new-
borns in Nigeria since 2004, the prevalence of HBV
among Nigerian children is still in the hyper-endemic
range [9].

Hence, the aim of this study was to determine the
prevalence and correlates of HBV infection in ado-
lescents aged 10-18 years in Enugu capital city.
Children currently aged 10-18 years are the last age-
group of unimmunized children before the introduc-
tion of universal hepatitis B vaccination in Nigeria in
2004.

METHODOLOGY
A cross-sectional study was conducted among school
children aged 10-18 years in Enugu capital city (con-
sisting of three local government areas, namely,
Enugu East, Enugu North and Enugu South Local
Government Areas (LGA)) in July 2014.

Study sampling
A stratified multistaged sampling method was used
to select the study population. A total of six schools
(three private and three public) made up of four co-
educational, one all girls and one all boys were se-
lected by simple random sampling.

Permission for the study
Ethical approval for the study was sought from the
Health Ethics and Research Committee of the
University of Nigeria Teaching Hospital, Ituku-
Ozalla, Enugu.

Permission to conduct the study was obtained
from the Ministry of Education Enugu State, Nigeria,
while consent was obtained from the respective
school principals and parents/caregivers as well as
the students.

Questionnaire
Information obtained from a semi-structured ques-
tionnaire designed for the study included age, sex,
parental highest educational attainment and occupa-
tion and child’s medical history including history of
blood transfusion, traditional uvulectomy, sharing of
tooth brush, razor blades/hair clippers or other
sharps, scarifications/tattoos, circumcision, surgery,
history of jaundice/liver disease, intravenous drug
use and multiple sex partners. [17, 18, 19, 20] Social
classification was determined using the method
described by Oyedeji [21]. Here the social class of
each child was determined based on the occupational
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status and highest educational attainment of the par-
ents. The four scores were summed and the mean
(approximated to the nearest whole number) ob-
tained. The mean score was used to assign the child
to one of the socio-economic classes (1-5). The so-
cial classes of the subjects were further stratified into
upper (social classes I and II), middle (social class
IIT) and lower (social classes IV and V) [17].

Procedure for field work
Two research assistants who were housemen were
trained for two consecutive days by the investigators
who are paediatricians.

In the course of the training, the investigators and
research assistants practiced on how to administer
and fill the semi-structured questionnaires, and
method of collection of blood samples.

The questionnaire was pretested and validated 1
month before the commencement of the work and
the contents found not to be ambiguous to the
subjects.

Before the commencement of the work, the inves-
tigators and research assistants visited the selected
schools to familiarize themselves with the school
authorities and students. During the familiarization
visits, the students and teachers were given a brief
talk on HBV infection including the risk factors for
its acquisition and methods of prevention and con-
trol. Also, the objectives of the study were explained
to the students.

The selected students were given a consent form
to take home to their parents and brought back the
next day. On the following day, the selected students
were assembled in their respective school halls and
the consent forms retrieved from them.

One semi-structured questionnaire per student
was administered and completed by the investigators
and each enrolled student.

Exclusion criteria
Subjects who had symptoms and signs suggestive of
liver disease and history of HBV vaccinations in in-
fancy or later in childhood were excluded.

Procedure
About 5 ml of venous blood was obtained from each
subject after tourniquet application. To obtain

plasma for the HBV screening, venous blood was
collected into Ethylene-Diamine-Tetra-Acetic Acid
(EDTA) bottles and plasma separated after centri-
fuging at 6000 revolutions per minute for about §
min.

Parallel testing for HBsAg was applied for the
screening test. The parallel testing will allow for the
application of two rapid enzyme-linked immunosorb-
ent assay (ELISA) test kits simultaneously. The two
ELISA test kits used in the current study were the
HBsAg test kits manufactured by ABON, Biopharm
(Hangzhou, China) and DiaSpot (relative sensitivity
>99% and specificity 97%). The application of two
or more test kits in this study was following the
WHO recommendations of at least two different
testing strategies (algorithms) involving simple re-
paid assays for surveillance. The different manufac-
turer’s guidelines were followed faithfully during the
testing. Two simultaneously positive test results for a
particular sample were interpreted as positive. If one
result was positive and one negative, a third kit
(Cortez Diagnostics Incorporated, USA) was applied
as tie breaker to resolve the difference.

Data analysis
Data were analyzed using the statistical package for
social sciences software version 16.0. Results were
presented as percentages and frequencies, while bi-
variate analysis was used to determine the predictive
risk factors for HBV infection.

RESULTS
Four hundred and twenty school children aged 10-
18 years were selected and studied over a period of 1
month. Of the 420 students sampled, males and
females were 210 each, giving a male to female ratio
of 1:1.

The social class distribution of the subjects shows
that majority of them, i.e. 109 (26.0), were of middle
socio-economic class (social class 3), as shown in
Table 1. The overall mean age was 14.26 = 2.017
while the median age was 14.0 (range 10-18) years.
Further, the mean age for the males was 14.97 *
2.135, while among the females it was 14.40 = 1.946
(p>0.5).

Thirteen (3.1%) subjects tested positive to
HBsAg screening, giving an overall seroprevalence of
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3.1% as shown in Table 2. Eight (61.5) children of
the 13 positive HBsAg cases were males while S
(38.5%) were females. The median age for HBsAg
positively was 14 years and age was not statistically
associated with HBV infection.

The putative risk factors were more frequent
among the positive HBsAg group compared with the
negatives as shown in Table 3.

The social class distribution of the HBsAg posi-
tive cases is as follows: high social class: 2, middle
class: 1, and low
(p <0.05).

On further statistical analysis of significant vari-
ables using bivarite analysis, the following risk factors
were found to be statistically significant as shown in
Table 4: social class (p=0.001), scarifications/tat-
tooing (p =0.005), circumcision (p=0.046) and
history of previous surgery (p = 0.024).

socio-economic class: 10

DISCUSSION

The seroprevalence of hepatitis B infection in the
current study is 3.1%. It is lower than most reported
prevalence in similar studies in Nigeria considering
that it is a hyper-endemic setting, for HBV [6-10],
and higher than the 2.1% reported among HIV-
uninfected children in Tanzania [22] in Southern
Africa and 0.5% in Ibadan, Southwest Nigeria,
respectively [S].

Table 1. Sociodemographic characteristics of
the study population

Frequency Percent
(N420) (100.00%)
Age (years)
10-12 140 33.3
13-15 140 33.3
16-18 140 33.3
Sex
Male 210 50.0
Female 210 50.0
Social class
1 39 9.3
2 97 23.1
3 109 26.0
4 93 22.1
S 82 19.5

The study population in the current study was
children aged 10-18 years while most of the other
studies cited cut across the entire childhood age-
groups from 0 to 18 years. The implication here is
that from the three main chronological phases of the
natural history of HBV infection: of immune toler-
ance, immune clearance and low replication phases
[23], particularly in the older children and adoles-
cents. This may partly be the reason for the seem-
ingly low prevalence of HBV infection observed in
the current study despite the fact that Nigeria is a
hyper-endemic country. Similar finding in a previous
cohort study in sub-Saharan Africa showed that
about one-third of young HBV carriers cleared their
HBsAg and subsequently progressed to immune
clearance phases in 10 years of HBV infection. The
other remaining two-thirds of infected HBV children
tested positive for HBsAg and continued to tolerate
the virus [23].

Other reports of co-infections with HBV have
shown higher seroprevalence for hepatitis B infec-
tion. While an HBV prevalence of 2.9% has been re-
ported in a cohort of uninfected children aged 1
month to 18 years, it was a staggering 7.0% among
those who were HIV infected [23]. Similar findings
have been reported by various workers in Nigeria
[24, 25].

Also, there is increased incidence of hepatitis B
markers in children with sickle cell anaemia as re-
ported by several workers in Nigeria including
Abiodun and colleagues [18, 26].

More males tested positive to HBsAg compared
with females though not statistically significant.
Similar findings have been reported by other workers
[6, 10]. There was no age difference between the
ages of the subjects who tested positive to HBsAg in

Table 2. Prevalence of Hepatitis B according
to sex

HBsAg
Sex Negative Positive Total
(N=407) (N=13) (N =420)
Male 202 (96.2) 8 (3.8) 210 (100.00
Female 205 (97.6) 5(24) 210 (100.0)
Total 407 (96.9) 13 (3.1) 420 (100.0)
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Table 3. Distribution of risk factors of Hepatitis
B infection among the HBsAg positive cases

Table 4. Bivariate analysis of probable risk
factors for HBV infection

Risk factors Hepatitis B

Negative Positive

Yes No Yes No

Previous blood transfusion 7.6 24 77 923

Native uvulectomy 128 872 154 846

Sharing of toothbrush 18.2 818 7.7 923

Sharing razor blades or 62.9 37.1 769 23.1
clippers

Traditional 11.5% 88.5 38.5 61.5

scarification/tatto oing
Injections from quacks 58.5 41.5 61.5 385

Circumcision 450 550 769 23.1
Previous surgery 37 963 154 846
Intravenous drug use 69 931 77 924
Use of alcohol 22 978 0.0 100.0
Multiple sex partners 22 978 0.0 100.0
History of 42 958 154 846

jaundice/liver disease

the current study. This has been corroborated in a
previous study [10].

However, the risk of developing chronic HBV infec-
tion has been observed to be inversely related to the
age of acquisition. And so, while the risk of chronic
HBV infection is 90% in infections acquired in infancy,
it is 2% for older children and adults [12]. Our study
subjects were adolescents aged 10-18 years, hence the
seemingly low seroprevalence in them.

None of the study subjects had received HBV
vaccines as it became universally accessible in
Nigeria through the National Programme on
Immunization in 2004 [17, 27, 28].

Socio-economic status was found to be associated
with hepatitis B positivity in the current study as pre-
viously reported by Ugwuja et al. [6]. Others have re-
ported varying findings showing that social class does
not influence HBV infection in children [28]. It is
possible that children from low socio-economic back-
grounds are more likely to be exposed to most sour-
ces of HBV acqusition including vertical and
horizontal routes like circumcission and scarifications
with un-sterilized/contaminated blades among others.

Risk factors Coefficient of p

regression (r)

Social class 0.134 0.007

Previous blood transfusion 0.05 0.920

Native uvulectomy 0.000 0.845

Sharing of tooth brush 0.065 0.682

Sharing of razor —0.046 0.340
blades/hair clippers

Traditional —0.142 0.005
scarification/tattooing

Injection from quacks 0.030 0.546

Circumcision —0.098 0.046

Previous surgery —0.112 0.024

Alcohol use 0.060 0.229

History of —0.069 0.161
jaundice/liver disease

Multiple sex partner 0.052 0.382

Circumcision, scarification/tattooing and past sur-
geries were the other putative risk factors signifi-
cantly associated with hepatitis B positively in the
current study. It has been shown that most HBV in-
fections in Nigeria occur by horizontal transmission
as well as blood tranfussion [29, 30].

Injection from untrained community health pro-
viders, body scarifications, sharing of sharps, body-
piercing instrumnets, sharing of tooth brushes and
uvulectomy have been implicated as possible hori-
zontal routes of HBV spread in our setting [31, 32].
Some of these cultural practices like circumcission,
ear piercing, scarifications/tattooing have the poten-
tial of causing bleeding or ulceration and ultimately
increase the likelihood of percutaneous transmission
of HBV [20, 24, 25, 32, 33].

Traditional scarifications particularly practised in the
community as part of therapeutic care by traditional
healers are potentially septic and instruments are usu-
ally used and reused without recourse to observation of
standard sterilization procedures, with high posssibil-
ities of infection(s) transmission including hepatitis B.

HBYV acqusition through previous surgical proced-
ure could be a source of its transmission in our set-
ting as previously reported [34]. In a cohort of
pregnant women attending antenatal care in Kano,
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abortions was among the possible risk factor [34].
Such act could be a possible mode of acqusition of
HBYV infection among the female study population.

CONCLUSION
The hepatitis B seroprevalence among unvaccinated
school children is still high in Nigeria as observed in
the current study. The important risk factors were
low social class, scarifications/tattooing, circumcision
and history of surgery.

Hepeatitis B infection screening in school children
should be incorporated into school health services in
our setting while awareness campaigns and health
education on its modes of transmission and preven-
tion should be promoted and strengthened.

ACKNOWLEDGEMENTS

We specially thank Roche Pharmaceuticals Nigeria for donat-
ing part of the test kits for this study. Also we appreciate Drs
Joseph Obinwanne and Chidi Uduka for assisting with the
data collection.

FUNDING
Competing interests: ROCHE Pharmaceuticals Nigeria pro-
vided part of the test kits only for the HBsAg screening of all
the subjects. Every other costs of the study were borne solely
by the authors. The authors therefore declare that we have no
other competing interests other that what has been stated.

REFERENCES

1. Hwang EW, Cheung R. Global epidemiology of hepatitis
B virus infection. NAJ Med Sci. 2011;4:7-13.

2. Perz JF, Armstrong GL, Farrington LA, et al. The contri-
bution of hepatitis B virus and hepatitis C virus infections
to Cirrhosis and Primary liver cancer worldwide.
J Hepatol 2006;45:529-39.

3. Kiire CF and the African Regional Study Group. Hepatitis B
infection in sub-Saharan Africa. Vaccine 1990;8:5S107-12.

4. Kirre CF. The epidemiology and prophylaxis of hepatitis
B in sub - Saharan Africa: a view from tropical and sub-
tropical Africa. Gut 1996;37:S5-12.

S. Okonko I, Okeretugba P, Innocent-Adiele H. Detection
of hepatitis B surface antigen (HBSAg) among children in
Ibadan, Southwestern Nigeria. Internet J Infect Dis 2012;
10. http://www.ispub.com/IJID/10/1/14183 (accessed
20th January 2014).

6. Ugwuja E, Ugwu N. Sewprevalence of hepatitis B surface
antigen and liver function tests among addlesten B in
Abakaliki, South Eastern Nigeria. Internet J Trop Med

7.

10.

11.

12.

13.

14.

1.

16.

17.

18.

19.

20.

Seroprevalence and Risk Factors of Hepatitis B Virus Infection among Adolescents in Enugu, Nigeria

2008;6. http://www.ispub.com/IJM/6/1/3690(25
January 2015, date last accessed).

Isa MA, Bello HS, Gulani IA, et al. Prevalence of hepatitis
B virus infection among children attending Mohammed
Shuwa Memorial Hospital, Maidaguri, Borno State,
Nigeria. Int ] Adv Res Bio Sci 2015;2:28-132.

. Chukwuka JO, Ezechukwu CC, Egbouonu I, et al.

Prevalence of hepatitis B surface antigen in primary
school children in Nnewi, Nigeria. Niger J Clin Pract
2004;7:8-10.

. Sadoh AE, Ofili A. Hepatitis B infection among Nigerian

children admitted to a children’s emergency room. Afr
Health Sci 2014;14:377-83.

Ndako J, Echeonwu G.O, Olabode A, et al.
Seroprevalence of hepatitis B surface antigen (HBsAg)
among children of primary school age in a community,
North central, Nigeria. Sierra Leone J Biomed Res 2010;
2:32-7.

Bukbuk DN, Bassi AP, Mangoro ZM. Seroprevalence of
hepatitis B surface antigen among primary school pupils
in rural Hawal Valley, Borno State, Nigeria. ] Community
Med Prim Health Care 2005;17:20-3.

Yazigi N, Balistreri WF. Viral hepatitis. In: Kliegman RM,
Behrman RE, Jenson HB, et al. (eds). Nelson Textbook of
Pediatrics. 18th edn. Philadelphia: Saunders Elservier,
2007, 1680-90.

Emechebe GO, Emodi IJ, Ikefuna AN, et al. Hepatitis B
virus infection in Nigeria — a review. Niger Med J 2009;
50:18-22.

Global Alert and Response (GAR): Hepatitis B. http://
www.who.int/crs/disease/hepatitis/whocdscsrly020022/
en/indexLhtml (S January 2015, date last accessed).
Understanding  hepatitis. http://www.roche.com/under
standing_hepb.pdf (S January 2015, date last accessed).
Hepatitis B fact sheet N© 204, Updated July, 2014.
http://www.who.int/mediacentre/factsheets/fs204/en/
(1 January 2015 date last accessed).

Emechebe GO, Emodi IJ, Ikefuna AN, et al. Demographic
and socio cultural characteristics of sickle cell anaemia
children with positive hepatitis B surface antiginaemia in a
tertiary health facility in Enugu. Niger J Clin Pract 2010;
13:317-20.

Centers for Disease Control and Prevention. Hepatitis
Vaccine Information Statement. http://www/gov/hepa
titis (28 December 2014, date last accessed).

Chukwuka JO, Ezechukwu CC, Egburu I. Cultural influ-
ences on hepatitis B surface antigen surpositively in
Primary School Children in Nnewi. Niger J Paediatr
2003;30:140-2.

Angyo IA, Yakubu AM. Lack of association between some
risk factors and hepatitis B surface antiginaemia in chil-
dren with sickle cell anaemia. West Afr ] Med 2001;20:
214-18.

6102 Arenuer ¢ uo 1senb Aq Ly108E2/.01/9/ 1 90eASqe-8o1e/lado.)/woo dno olwapeoe//:sdiy Woll PapEojuMO(]


34
:
past 
http://www.ispub.com/IJID/10/1/14183
http://www.ispub.com/IJM/6/1/3690
http://www.who.int/crs/disease/hepatitis/whocdscsrlyo20022/en/index1.html
http://www.who.int/crs/disease/hepatitis/whocdscsrlyo20022/en/index1.html
http://www.who.int/crs/disease/hepatitis/whocdscsrlyo20022/en/index1.html
http://www.roche.com/understanding_hepb.pdf
http://www.roche.com/understanding_hepb.pdf
http://www.who.int/mediacentre/factsheets/fs204/en/
http://www/gov/hepatitis
http://www/gov/hepatitis

21.

22.

23.

24.

28S.

26.

27.

28.

Seroprevalence and Risk Factors of Hepatitis B Virus Infection among Adolescents in Enugu, Nigeria o

Oyedeji GA. Socio-economic and cultural background of
hospitalized children in Ilesha Niger. J Paediatr 1985;12:
111-17.

Muro FJ, Fiorillo SP, Sakasaka P, et al. Seroprevalence of
Hepatitis B and C viruses among children in Kilimanjano
Region, Tanzania. J Pediatric Infect Dis 2013;2:320-6.
Doi: 10 1093/jpids/pit 018

Mendy ME Fortuin M, Hall AJ, et al. Hepatitis B virus
DNA in relation to duration of hepatitis B surface antigen
carriage. Br ] Biomed Sci 1999;56:34-8.

Anigilaje EA, Olutola A. Prevalence and clinical and
immunologic profile of Human Immunodeficiency virus —
Hepatitis B coinfection among children in an antiretro-
viral therapy programme in Benue State, Nigeria
International ~ Scholarly Research Notices (ISRN).
Pediatrics 2013; article ID 932697, 7 pages. http://www.
dx.doi.org/10.1155/2013/932697 (1 January 2018, date
last accessed)

Sadoh AE, Sadoh WE, Iduoriyekemwen NJ. HIV Co-
infection with hepatitis B and C Viruses among Nigerian
Children in an antiretroviral treatment programme. South
Africa J Child Health 2011;5:7-10.

Abiodun PO, Fatunde O], Flach KH, et al. Increased inci-
dence of hepatitis B markers in children with sickle cell
anaemia. Blut 1989;58:147-50.

Sadoh AE, Eregie CO. Age at presentation for infant im-
munization in Nigeria: implications for hepatitis B im-
munization. Public Health 2008;122:1318-20.

World Health Organization. Vaccine Preventable dis-
Monitoring System 2006 global
Immunization Vaccines and Biologicals 2005 (updated
2006 November). http://www.who.int/vaccines-docu

eases: summary.

29.

30.

31.

32.

33.

34.

413

ments/Globalsummary/ Globalsummary.pdf (19
December 2014, date last accessed).

Mutimer DJ, Olomu N, Ratcliffe D, et al. Viral hepatitis in
Nigeria — Sickle cell disease and commercial blood
donors. QIM 1994;87:407-11.

Centers for Disease Control and Prevention. Division of
viral hepatitis B (updated 2009, May 25). http://www.
cdc.gov/nci  dod/diseases/none%20hepatitis/b/fact(17
December 2014, date last accessed).

Nwokediuko SC. Chronic hepatitis B: management chal-
lenges in resource poor countries. Hepat Mon 2011;11:
786-93.

Nwokedinko S. Risk factors for hepatitis B virus
transmission in Nigerians: a case — control study.
Internet J Gastroenterol 2010;10. http://www.ispub.
com/journal/the_internet_journal of gasteroenterolo
gy/volume 10_number_1_14/article/risk-factors_for
hepatitis_b_virus_transmission_in_nigerians_a_case__
control_studyhtml (17 December 2014, date last
accessed).

Telatela SP, Matee MI, Munubli EK. Seroprevalence of
hepatitis B and C viral co-infections among children in-
fected with human immunodeficiency virus attending the
Paediatric HIV care and treatment centre at Muhimbili
National Hospital in Dar_es_Salam, Tanzania. BMC
Public Health 2007;338-43.

Yakassi IA, Ayuba R, Abubakar IS, et al. Seroprevalence of
hepatitis B virus infection and its risk factors among
Pregnant Woman attending antenatal clinic at Aminu
Kano Teaching Hospital, Kano, Nigeria. J Basic Clin
Reprod Sci 2012;1:49-SS.

6102 Arenuer ¢ uo 1senb Aq Ly108E2/.01/9/ 1 90eASqe-8o1e/lado.)/woo dno olwapeoe//:sdiy Woll PapEojuMO(]


http://www.dx.doi.org/10.1155/2013/932697
http://www.dx.doi.org/10.1155/2013/932697
http://www.who.int/vaccines-documents/Globalsummary/
http://www.who.int/vaccines-documents/Globalsummary/
http://www.cdc.gov/nci
http://www.cdc.gov/nci
http://www.ispub.com/journal/the_internet_journal_of_gasteroenterology/volume_10_number_1_14/article/risk-factors_for_hepatitis_b_virus_transmission_in_nigerians_a_case_control_study.html
http://www.ispub.com/journal/the_internet_journal_of_gasteroenterology/volume_10_number_1_14/article/risk-factors_for_hepatitis_b_virus_transmission_in_nigerians_a_case_control_study.html
http://www.ispub.com/journal/the_internet_journal_of_gasteroenterology/volume_10_number_1_14/article/risk-factors_for_hepatitis_b_virus_transmission_in_nigerians_a_case_control_study.html
http://www.ispub.com/journal/the_internet_journal_of_gasteroenterology/volume_10_number_1_14/article/risk-factors_for_hepatitis_b_virus_transmission_in_nigerians_a_case_control_study.html
http://www.ispub.com/journal/the_internet_journal_of_gasteroenterology/volume_10_number_1_14/article/risk-factors_for_hepatitis_b_virus_transmission_in_nigerians_a_case_control_study.html

