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Abstract 
Viral hepatitis B is a public health issue.

We establish the children serological profile
of hepatitis B in Bobo-Dioulasso, six years
after the introduction of hepatitis B vaccine
into the Expanded Program on
Immunization. This was a descriptive study
of prospective data collection carried out in
the Department of Pediatrics and the labora-
tory of virology of the Centre MURAZ of
Bobo-Dioulasso between March 2013 and
May 2013. Blood samples were made in
search of the following hepatitis B serolog-
ical markers: anti-HBcAb total, HBsAg, Ac
anti-HBs, HBeAg, AcHBs, IgM anti-HBc
total. The ELISA method with the Monolisa
BIORAD reagents was used. A total of 2015
children were included, 1026 (50, 9%) boys
and 989 (49.1%) girls, at an average age of
58±48 months. Out of these 2015 children,
53 (2.6%) were positive to HBsAg includ-
ing 19 vaccinated cases, one child has
received 3 doses plus 1 booster dose of hep-
atitis B vaccine. We found no statistically
significant difference in the carriage of
serologic markers of hepatitis B between
the unvaccinated group and the vaccinated
group. Large-scale studies should be carried
out in Burkina Faso to see the real impact of
vaccination on the health of our popula-
tions.

Introduction
The hepatitis B virus (HBV), part of the

hepadnaviridae family, is a small genome of
partially double strandled, partially single
strangled circular DNA. The markers of
infection with the virus are the “s” antigens
(HBsAg), they are the surface antigens, the
“c” antigens (HBcAg) and the “e” (HBeAg)
which are both antigens found in the nucle-
ocapsid Core Viral hepatitis B remains a
major public health problem. It is one of the
leading causes of morbidity and mortality
worldwide,1 particularly in developing
countries. A chronical infection with HBV
can generate liver failure, cirrhosis, hepato-
cellular carcinoma. According to WHO, in
2015, the global prevalence of HBV was
estimated at 3.5% in the general population,
including 257 million chronic carriers and
887220 deaths attributable to complica-
tions.2 In sub-Saharan Africa, recognized as
a zone of high endemicity, its prevalence is
8 to 20%,3 and there are an estimated 750
million people living and infected with the
hepatitis B virus (HBV), 65 million of
whom live with a chronic form.4,5 In chil-
dren, the transmission of HBV is often ver-
tical mainly perinatal;3 in this case, risk rea-
ches 90% for children born to mothers car-
rying the antigen (HBeAg). It remains silent
during childhood but increases the risk of
cirrhosis and liver cancer in adulthood.6 The
effectiveness of its eradication by a proven
systematic vaccination policy already
adopted by several countries is the best
weapon to reduce the morbidity.  Burkina
Faso, a country with a prevalence of more
than 8%,7 introduced in 2006 the Hepatitis
B vaccine in its Expanded Program on
Immunization (EPI) for newborns from 8
weeks of age. The aim of our study is to
establish the serological mapping of hepati-
tis B in children at the Pediatrics
Department of Sourô Sanou University
Hospital Bobo-Dioulasso, six years after the
introduction of hepatitis B vaccine into the
EPI.

Materials and Methods
It was a descriptive study named Cohort

Pediatrics Hepatitis-B Bobo (CoPeHeBo)
with prospective data collections, conduct-
ed between March 2012 and May 2013. The
study was conducted in the Department of
Pediatrics of University Hospital Sanou
Sanou (CHUSS), a hospital-level III and the
laboratory of the MURAZ Center of Bobo-
Dioulasso. The study population consisted
of children aged 1 month to 16 years, seen
outpatient and/or hospitalized or for any

other reason. Counseling was done with
parents to explain the purpose of the study
to obtain their informed consent. Children
from 1 month to 16 years of consenting par-
ents were included. A questionnaire was
intended for collecting sociodemographic
data. For the serological analyses, the sam-
ples were taken at the CHUSS Pediatrics
Day hospital. The different plasmas were
recovered after centrifugation in the
CHUSS laboratory and then sent to the
MURAZ laboratory, respecting the cold
chain to be treated. Serological diagnosis of
HBV was performed by the ELISA method
with BIORAD MONOLISA reagents. The
biological markers sought in the plasma
were: anti-HBc, HBsAg, anti-HBs, IgM-
anti-HBc, HBeAg / anti-HBe . Study vari-
ables were of two types: socio-demograph-
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ic: age, gender, vaccination history, and bio-
logical: HBsAg, HBeAg, anti-HBe, anti-
HBct, anti-HBs, IgM anti HBc.

Operational definitions
The presence of HBsAg indicates that

the person is infectious. The presence of
anti-HBs is generally interpreted as
indicating recovery and immunity from
hepatitis B virus infection. The presence of
anti-HBc indicates previous or ongoing
infection with the hepatitis B virus in an
undefined time frame. IgM antibody to
hepatitis B core antigen (IgM anti-HBc):
Positivity indicates recent infection with
hepatitis B virus (<6  months). HBeAg is
the indirect marker of viral replication;
HBeAb is the HBV marker that controls
seroconversion of HBeAg and thus stops
viral replication. Samples whose optical
densities had remained in an interval where
their values had not reached the positive
standard, although above the negative
norm, were said to be questionable.8

Test statistical test
The data were entered on the Excel soft-

ware and analyzed by the STATA software,
XLSTAT 2015.1.01.

Ethical consideration
The study was carried out within the

framework of the ANRS 12191 project
which received a favorable opinion from
the Ethics Committee for Health Research
of Burkina Faso for its implementation. 

Results
Immunization status of patients 

The study included 2015 children aged
58 months ± 48.82 (2 weeks and 186
months). These were 1026 (50.9%) male
children and 989 (49.1%) female: sex ratio
1.03.  Of the 2015 children, 729 (36.2%)
were vaccinated and 1286 (63.8%) unvacci-
nated against HBV (Table 1).

Impact of the vaccine on the car-
riage of different markers of HBV

Of the 2015 children included, HBsAg
was positive in 53 cases (2.62%) including
28 children sex female. The prevalence of
HBsAg carriage was 2% in age groups 84 to
168 months. Nineteen cases of hepatitis have
been reported among vaccinated children,
including 11 cases in viral replication.
Among these 19 vaccinated cases, 1 child
received 3 doses plus 1 booster dose of hep-
atitis B vaccine Figure 1. We found fewer
children with HBsAg in the vaccinated group

compared to the unvaccinated group (n=34).
But the difference observed between these 2
groups is not significant; P=0.9; RR=1.01
(95% CI 0.7–1.45) (Table 2).

Discussion 
Virological tools useful for the diagnosis,

monitoring and therapeutic management of
HBV-related viral hepatitis are both serolog-
ical and molecular.1 Among serolo
gical markers, HBsAg is a good marker for
assessing HBV carriage in a population.  Its
presence is indicative of either acute viral

hepatitis B or chronic carriage.7 The preva-
lence of carriage of HBsAg in children in our
study is 2.63% (53/2015), 6 years after the
introduction of hepatitis B vaccine into the
EPV. This prevalence is similar to that
reported by Abera in Ethiopia (2%) and
lower than that of Eizelo in Nigeria
(11.5%).9,10 Higher prevalences are reported
by Utsumi in Indonesia,11 Qamer in India,12
Melendez in Mexico City,13 with 3.1%,
4.35% and 3.1%, respectively. Rates lower
than ours are reported by Jooste and
Telatela.14,15 The differences observed are
related to the methodologies used and espe-
cially the characteristics of the study popula-
tion.  The HBsAg positive rate among those
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Figure 1. Serological markers according to the number of booster doses of vaccination
against hepatitis B.
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Table 1. Immunization status of patients by age group.

Age class (months)          Vaccinated, n (%)        Unvaccinated, n (%)         Total, n  (%)

0-12                                                           212 (10.5)                                   173 (8.6)                              385 (19.1)
13-24                                                          103 (5.1)                                    109 (5.4)                              212 (10.5)
25-36                                                           83 (4.1)                                     109 (5.4)                               192 (9.5)
37-48                                                           67 (3.3)                                      77 (3.8)                               144 (7.14)
49-60                                                           76 (3.8)                                      91 (4.5)                               167 (8.28)
61-72                                                           39 (1.9)                                      89 (4.4)                               128 (6.35)
73-84                                                           16 (0.8)                                      93 (4.6)                                109 (5.4)
85-96                                                           31 (1.5)                                     109 (5.4)                               140 (6.9)
97-108                                                          20 (1)                                       81 (4.02)                              101 (5.01)
108-120                                                       23 (1.1)                                      93 (4.6)                                116 (5.7)
>120                                                           59 (2.9)                                      262 (13)                               321 (15.9)
Total                                                         729 (36.2)                                 1286 (63.8)                            2015 (100)
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vaccinated was 0.9%, much lower than that
in unvaccinated group (1.7%) and this may
be partly because of the effect of introduced
in 2006 the Hepatitis B vaccine in the
Expanded Program on Immunization (EPI)
of Burkina Faso. But the difference observed
between these 2 groups is not significant
P=0.92. The positivity of HBsAg in the vac-
cinated group is explained by the fact that the
administration of a series of three doses of
hepatitis B vaccine does not induce protec-
tive levels of antibodies against HBsAg
(anti-HBs) at 100%.16 However, for better
protection, the literature recommends the
administration of the first dose of the vaccine
at birth.16,17 In Burkina Faso, children are
vaccinated late, with the first dose adminis-
tered at 8 weeks of age. This situation chal-
lenges our countries to change their immu-
nization policy and implement the WHO rec-
ommendations in order to prevent HBV
mother-to-child transmission.17 Through this
study, we also recommend booster doses for
better efficacy.

Conclusions
The prevalence of HBsAg in the pedi-

atric department of CHUSS Bobo-
Dioulasso, is high. Cases of hepatitis have
been reported despite vaccination. It is cru-
cial to increase immunization coverage by
the administration of the first dose of the
vaccine at birth   and booster doses. Large-
scale studies should be carried out in
Burkina to see the real impact of vaccina-
tion on the health of our populations.
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Table 2.  Impact of the vaccine on the carriage of different markers of HBV.

Variables       Effective, tot        Vaccinated, n (%)     Not vaccinated, n (%)       P-value

Anti-HBc                      2011                                                                                                                                0.33
       Negative                                                       650 (32.3)                               1128(56.1)                                
       Positive                                                          77 (3.8)                                    156(7.7)                                  
HBsAg                           2015                                                                                                                                0.92
       Negative                                                      710 (35.2)                               1252(62.2)                                
       Positive                                                          19 (0.9)                                    34 (1.7)                                  
Anti-HBs                       2015                                                                                                                                0.82
       Negative                                                       689(34.2)                                1211(60.1)                                
       Positive                                                            40 (2)                                      75(3.7)                                   
IgM anti-HBc               2015                                                                                                                                   1
       Negative                                                       728 (36.1)                               1283(63.7)                                
       Positive                                                          1 (0.05)                                     3 (0.1)                                   
HBeAg                           2015                                                                                                                                 0.5
       Negative                                                       718 (35.6)                               1260(65.5)                                
       Positive                                                          11 (0.5)                                    26 (1.3)                                  
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