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ABSTRACT
Background: Hepatitis B infection is a potentially life-threatening liver infection. The burden is more in the less
developed countries. Vaccination is the most cost-effective way to control hepatitis B virus (HBV) infection and its
chronic complications globally. Active-passive immunoprophylaxis using hepatitis B immunoglobulin combined with
recombinant hepatitis B vaccine is recommended for infants of women with chronic HBV infection. This study aimed
to determine the effectiveness of the hepatitis B recombinant vaccine alone or combined with hepatitis B
immunoglobulin.
Methods: The study was a prospective longitudinal study. Patients were selected using a convenient sampling
technique. The study spanned between 1 January 2017 and 31 December 2018. Data analysis was with SPSS version
21.
Results: The unit recorded 1690 deliveries during the recruitment period, 70 eligible patients were recruited thus
giving an incidence of 4.1%. 74.3% of the recruited patients were HBeAg negative while 25.7% were HBeAg
positive. 52.9% of the babies had only recombinant HB recombinant vaccine while 47.1% had combined hepatitis B
immunoglobulin and the recombinant vaccine at birth. The HBeAg status of mothers played a significant factor in the
HBsAg positivity of babies two months after the completion of immunoprophylaxis against HBV.
Conclusions: Giving recombinant HBV vaccine in combination with the HBV immunoglobulin is the standard
practice, this may not always be so based on the findings from this study. However, the population studied is too
small to make a categorical statement thus a larger population needs to be studied.
Keywords: Hepatitis B virus, Hepatitis B recombinant vaccine, Hepatitis B immunoglobulin

INTRODUCTION
Hepatitis B infection is a potentially life-threatening liver
infection caused by the HBV.1 The virus is one of the
most prevalent blood-borne viruses worldwide with the
affectation of the liver leading to a chronic liver disease
state that includes liver cirrhosis and hepatocellular

carcinoma.2,3 The global burden of the HBV infection is
enormous with an annual mortality of more than 686,000
as a result of the complications that include liver cirrhosis
and hepatocellular carcinoma; 800,000-1.4 million people
in the United States of America and more than 257
million people are living with chronic HBV infection
worldwide, 88% of whom reside in sub-Saharan Africa
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(SSA).1,4-6 HBV has constituted a major public health
problem worldwide with its sequelae, the burden of the
disease is especially high in less developed countries.2,4
The acquisition of the HBV is a key determinant of
chronicity. When the infection occurs in adulthood it
usually leads to an acute resolved infection and then
immunity is developed, however in contrast when the
infection occurs during the perinatal or neonatal period it
less likely leads to a chronic infection state with its
attending longstanding risks.2,5,7 About 90% of exposed
infants without HBV vaccine will develop chronic HBV
infection compared to 5-10% of exposed immunecompetent adults.5 Among individuals with chronic HBV
infection, regardless of the timing of infection, 20% will
eventually die from complications of HBV infection
including cirrhosis and hepatocellular carcinoma.4
The global prevalence of HBV carriers varies widely
from high (10-20%) in south-east Asia and China to
intermediate 2.7% in the Mediterranean region, Japan,
central Asia and the Middle East and low (<2%) in the
United States of America, Canada, western Europe and
Australia.8 The number of people who are positive for
HBV in Nigeria is not known, however, several studies
have been carried out in various population groups in the
country.9-12 The prevalence of hepatitis B surface antigen
among normal Nigerian population was reported from a
minimum of 2% to a maximum of 14.3%.10 However, the
study carried out by Onakewhor et al in Benin Nigeria in
2013 among antenatal patients found a prevalence of
4.3%.9 HBV can be classified according to its prevalence
as low (<2%), moderate (2-7%) and high (7%).13
One of the most important routes of HBV transmission is
from asymptomatic carrier mothers to their infants. 9 Such
perinatal transmission accounts for between 35-50% of
HBV carriers.5,14 This perinatal transmission constitutes
the major source of perpetuating the reservoir of
chronically infected individuals globally.

Mother-to-child transmission occurs in 5%-15% of
infants in the absence of specific prophylaxis.21,22 The
rate of infection in neonates is associated with the
maternal viral load and HBeAg positivity.22-23 In mothers
who are seropositive for both HBsAg and HBeAg,
vertical transmission can occur at an approximate rate of
90%.21-23
Active-passive immunoprophylaxis through the use of
hepatitis B immunoglobulin combined with the
recombinant hepatitis B vaccine is recommended among
infants born to women with chronic HBV infection,
however studies have equally shown that giving only the
recombinant hepatitis B vaccines may also be
effective.19,24,25 Evidence regarding the effectiveness of
the administration of HBIG to infants born to HBeAg
positive/HBeAg negative mothers are controversial.26-28
Despite the relatively excellent efficacy of high titre
HBIG and HBV vaccination as post-exposure
prophylaxis (PEP) in newborns, in 3% to 9% of children
born to mothers with positive HBV serum markers, this
strategy fails to block MTCT of the virus. 29,30
Administration of a 3 or 4 dose series of recombinant
hepatitis B vaccine starting within 12 hours after delivery
without HBIG has a protective efficacy of 70-95% in
mothers with both HBsAg and HBeAg.31,32 Studies have
equally shown that where HBIG is unavailable,
vaccination alone can prevent vertical transmission in 6090% of cases.24,33 Meta-analysis carried out by Macharia
et al in 2014 revealed that the combination of the HBV
vaccine with HBIG was not significantly associated with
lower seroprotection rates compared with HBV vaccine
alone.24 This will be pertinent in our environment where
the cost of living is very high and access to health
services is almost beyond the rich of the common man
coupled with the exorbitant cost of a vial of the HBIG
that is about ₦60,000.00 precludes its use in most
situations.
Hypothesis

WHO has set a goal of disease elimination by 2030,
reaching this ambitious goal will require a significant
scale-up of prevention and treatment efforts in SSA, with
a focus on efforts to prevent the transmission of HBV
during pregnancy and the peripartum period.15-17
Vaccination is the most cost-effective way to control
HBV infection and its chronic complications on a global
scale.18 To reverse the trend in the prevalence of hepatitis
B surface antigen (HBsAg) in the SSA screening for
HBsAg during the antenatal period provides the perfect
opportunity, this is because pregnant women present to
the hospital during the period and avail themselves to be
screened for the infection as part of the routine antenatal
check-up.12 The mainstay of preventing HBV acquisition
at birth comprises at least 3 doses of hepatitis B vaccine,
including a birth dose administered on time within 24hrs
of birth, this timely administration will reduce the risk of
chronic HBV infection to 10-15%.19,20

Hepatitis B vaccine alone as well as combined active and
passive immune prophylaxis is effective against HBV.
Aim
This study aimed to determine the effectiveness of
recombinant hepatitis B vaccine alone or combined with
hepatitis B immunoglobulin.
METHODS
This was a prospective longitudinal study, recruitment
and follow-up of participants were between 1 January
2018 and 31 December 2019. The recruitment of patients
was done in the first year using a convenience sampling
technique. The study was carried out to assess the
effectiveness of recombinant HBV vaccine alone or in
combination with HBV immunoglobulin in babies whose
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mothers were HBV positive. Hepatitis positive patients
irrespective of their HBeAg status were recruited for this
study.
Patients that declined to participate, those with multiple
gestations and those with jaundice irrespective of the
aetiology were excluded from the study

Z=standard normal deviation=1.96,
p=the proportion estimated to have a characteristic which
is 4.3% (0.043),
q=1.0-p=1-0.043=0.957,
d=degree of accuracy desired which is 5% (0.05),

Study setting and subjects
1.962 ×0.043×0.957

The antenatal clinic, the antennal ward and the labour
ward of the obstetrics and gynaecology unit of Sacred
heart hospital, Lantoro, Abeokuta in Ogun state. The
subjects were the pregnant women who were HBsAg
positive irrespective of the HBeAg status seen at these
points of care in the unit.

n=

0.052

,

n=63.
Attrition rate of 10%=6.3,
Total sample size is 63+6.3=69.3,

The hospital is a 300 bedded hospital with the obstetrics
and gynaecology unit having 88 beds in various parts of
the department. The hospital is the first hospital in
Nigeria with clienteles in the whole of the south-west of
the country. As part of the routine antenatal protocol of
the hospital, all pregnant women are counselled and
screened for HBV at booking, those patients that tested
positive for HBsAg were also screened for HBeAg to
determine their HBeAg positivity; if they met the
inclusion criteria were counselled and recruited for the
study after informed written consent was obtained. At
delivery about 3-5 ml of the cord blood sample was
collected in a universal bottle, centrifuged and tested for
HBsAg. Amongst the clients recruited for the study those
that could afford to buy the HBIG were encouraged to
make it available at delivery and their babies were given
the immunoglobulin alongside the recombinant hepatitis
B vaccine while the babies of those that could not afford
the HBIG were given the recombinant hepatitis B vaccine
alone and continued on the hepatitis vaccine protocol. 2
months after the completion of the immunization protocol
5 ml of blood from the antecubital fossa of all the babies
who had either HBV vaccine with HBIG or the vaccine
alone was collected, centrifuged and tested for HBsAg to
assess the effectiveness of the immunization.
Determination of sample size
The prevalence of 4.3% from the study carried out among
pregnant women with HBsAg in Benin Nigeria by
Onakewhor et al was used to determine the sample size
for this study. Data were analysed with SPSS version 21.
The minimum sample size was calculated using this
formula,
𝑍 2 𝑝𝑞

n=

𝑑2

,

where, n=minimum sample size,
that had scarification mark was 37.1% and 24.3% of the
respondents had one form of female circumcision or the

The total sample size was 70.
Outcome measures
The outcome measures were incidence of HBsAg
positivity in babies of HBsAg positive mothers after
HBV vaccine, effect of maternal HBeAg status on HB
status of babies after vaccination, effectiveness of HBV
vaccine alone, effectiveness of vaccine combined with
the HBIG.
RESULTS
During the period of study recruitment, the obstetrics and
gynaecology department recorded a total of 1690
deliveries out of which 70 consecutive pregnant patients
with HBsAg irrespective of their HBeAg status that met
the inclusion criteria were recruited thus giving an
incidence of 4.14%.
The sociodemographic characteristics of the respondents
revealed that 12.9% of the respondents were between the
ages of 36 and 40 years while 2.9% of them were either
20 years or less. The booked patients made up 92.9%
while 7.1% did not book for antenatal care in the facility,
44.3% were primigravidae while 52.9% were either
primipara or multipara and only 2.9% were grand
multipara. The respondents with tertiary education were
48.6%, while only 9% of the respondents had no form of
formal education (Table 1).
The possible risk-predisposing factors for HBV identified
in the patients recruited for the study. 72.9% of the
partners were HBsAg negative while 27.1% of the
partners HBsAg were positive. Most of the respondents
were in their first marriage with a value of 97.1%, 75.7%
were in a monogamous type of marriage and 24.3% were
in a polygamous marriage. The number of respondents
other. Only 4.3% of the patients had been transfused with
blood in the past before pregnancy (Table 2).
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The HBeAg status of the respondents was that 74.3% of
the patients were HBeAg negative while 25.7% were
HBeAg positive (Figure 1).

12.90%

HBsAg positive
HBsAg negative
24.7

87.10%
HBeAg positive
HBeAg negative

75.3

Figure 2: HBsAg status of babies whose mothers were
recruited for the study.
The type of HBV immunoprophylaxis received by the
babies of the participants recruited for the study. 52.9%
of the babies received only HBV recombinant vaccine
study, while 47.1% of babies received a combination of
HBV recombinant vaccine with HBV immunoglobulin at
birth (Table 3).

Figure 1: HBeAg status of the respondents.

The cord blood HBsAg status of the babies of the
respondents recruited before the administration of HBV
immunoprophylaxis. Among the cord blood samples
tested for HBsAg, 12.9% were positive for HBsAg while
87.1% were negative (Figure 2).
Table 1: Sociodemographic characteristics of respondents.
Sociodemographic characteristics
Age (in years)
≤20
21-25
26-30
31-35
36-40
Booking status
Booked
Unbooked
Parity
0
1-4
≥5
Educational status
None
Primary
Secondary
Tertiary

N=70

Percentage (%)

2
9
30
20
9

2.9
12.9
42.9
28.6
12.9

65
5

92.9
7.1

31
37
2

44.3
52.9
2.9

2
14
20
34

2.9
20
28.6
48.6

Table 2: Risk factors HBV infection identified in the respondents.
Risk factors
Partner’s status
HBsAg positive
HBsAg negative
History divorce
Yes
No
Type of marriage
Monogamous
Polygamous

N=70

Percentage (%)

19
51

27.1
72.9

2
68

2.9
97.1

53
17

75.7
24.3
Continued.
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Risk factors
Scarification mark
Yes
No
Female circumcision
Yes
No
Past transfusion
Yes
No

N=70

Percentage (%)

26
44

37.1
62.9

17
53

24.3
75.7

3
67

4.3
95.7

Table 3: Immunoprophylaxis type received by babies at delivery.
Type of immunoprophylaxis
HBV recombinant vaccine only
HBV vaccine+HBV immunoglobulin

N=70
37
33

Percentage (%)
52.9
47.1

Table 4: Type of immunoprophylaxis type at birth and HBsAg status of babies two months after vaccination.
Vaccination type
HBV vaccine only
HBV vaccine + HBV immunoglobulin
Total

HBsAg status babies after vaccination
Negative
Positive
31
6
29
4
60
10

X2
0.239

Table 5: Effect of maternal HBeAg status on HBsAg positivity babies two months after vaccination.
HBeAg status of mothers
Negative
Positive

HBsAg of babies after vaccination
Negative
Positive
49
3
11
7

The HBsAg status of all the babies whose mothers were
recruited for the study two months after the completion of
the HBV immunoprophylaxis according to the national
immunization protocol. Out of the 37 babies that received
only HBV recombinant vaccine 6 (16.2%) became
positive 2 months after the completion of vaccination
while 4 (12.1%) out of the 33 babies that had a
combination of HBV recombinant vaccine and HBV
immunoglobulin became positive. When the type of
immunoprophylaxis had at birth was cross-tabulated with
HBsAg at two months after completion of immunization
against HBV there was no statistically significant
relationship (Table 4).
The cross-tabulation of maternal HBeAg status and
HBsAg status of babies two months after HBV
immunoprophylaxis. There was a statistically significant
relationship with a p value of 0.001 and RR of 10.394
(95% CI 2.314 to 46.689) (Table 5).
DISCUSSION
Hepatitis B virus infection is a potentially life-threatening
infection whose perpetuation is aided by materno-fetal
transmission and the major way to prevent and thereby

X2
0.001

decreasing its perpetuity is antenatal screening and
vaccination of babies born to mothers who are HBsAg
positive. This study was carried out to determine the
effectiveness of the HBV vaccine with or without HBV
immunoglobulin. The study spanned over 24 months. The
patients were recruited in the first 12 months while they
were followed up in the remaining 12 months. This study
was also the first from a private institution. Using a
convenient sampling method 70 patients that met the
inclusion criteria were recruited for the study. In the first
half of the study the unit recorded 1,690 deliveries, this
makes the incidence of HBsAg positive in pregnancy to
be 4.14% this is similar to the finding by Onakewhor et al
in Benin Nigeria.9 In this study partner’s hepatitis status
did not have any effect on the materno-fetal transmission
of the virus as there was no statistically significant
relationship between them. It stands to reason since
transmission majorly is during passage through the birth
canal and rarely through the placenta.3,6 In this study
maternal HBeAg positivity had no statistically significant
relationship with HBsAg positivity of the cord blood with
a p value of 0.028, however, it is still a risk for hepatitis
B virus transmission since it was found in this study that
HBsAg positivity was more in the cord blood of the
babies whose mothers were HBeAg negative compared to
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the HBeAg negative mothers. Maternal HBeAg status has
a statistically significant relationship with the babies
HBsAg status after completion of vaccination with a p
value of 0.001 and RR of 10.394, this finding was similar
to findings in other climes of the world.7,8,14,24 There was
no significant relationship between the type of
immunoprophylaxis that the babies received at birth and
their HBsAg status two months after completing
vaccination against HBV with a p value of 0.239, this is
similar with studies in other climes.2,7,9,21,31 The
significance of this finding as it applies to an economicchallenged environment is that giving the hepatitis B
immunoglobulin alongside the recombinant vaccine may
not be mandatory since the recombinant HBV alone is
equally effective as shown from this study. Be it as it may
we cannot conclude because the sample size is small;
studies on a wider scale will be necessary before
concluding that recombinant hepatitis B alone will be
adequate as immunoprophylaxis against HBV.
The limitations of this included was the fact that it was a
hospital-based study and method employed to recruit
patients was convenient sampling method so bias was not
completely eliminated. The sample size was too small to
conclude that recombinant HBV vaccine would be
adequate.

3.

4.

5.

6.

7.

8.

CONCLUSION
9.
Giving recombinant HBV vaccine in combination with
the HBV immunoglobulin is still the standard practice in
the developed world, this may not always be so based on
the finding from this study. However, the population
studied is too small to make a categorical statement thus a
larger population needs to be studied.
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