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Abstract

Background/Aims: Immunosuppression caused by the human immunodeficiency virus (HIV) alters the pathogenesis of the hepati-
tis B virus (HBV) infection thereby increasing HBV prevalence. Globally, HIV and HBV remain major public health concerns. Immuni-
zation is an effective method of preventing childhood infection. This cross-sectional study aimed at assessing the effectiveness of the 
pentavalent vaccine in the prevention of HBV transmission in HIV-positive children. 

Methods: Children who gave their assent with the consent of their parents/guardians were recruited into the study. Socio-
demographic information was collected using a close-ended questionnaire. Serum samples were used to test for serological markers 
of HBV. One hundred and fifty-six children were enrolled between March and July 2020. Data analyses were done using SPSS version 
23.0. 

Results: The age range of the participants were 0.8 months to 15 years with a mean ± standard deviation of 9.6 ± 3.8 years. The 
prevalence of HBV among the study participants was 2 (1.3%), and it was insignificantly (p = 0.25) higher in females (2.1% vs 0.0%) 
compared to their male counterparts. As concerns age group, <6years recorded the lowest prevalence 0 (0.0%) and this was insignifi-
cant (P = 0.88). HBV prevalence was highly significant (p = 0.001) among children whose parents/guardians were positive 2 (15.4%) 
for HBV 

Conclusions: The use of the pentavalent vaccine is effective in preventing HBV and all babies born to HBV-positive pregnant women 
should be followed up to ensure that they receive the monovalent vaccine at birth and 4 weeks after birth alongside all the required 
vaccines. 
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Introduction 
HIV alters the pathogenesis of viral hepatitis infections, thereby 

increasing the prevalence of Hepatitis B in HIV-infected persons. 
These blood-borne viruses share common routes of transmission 
which include: sexual contact, direct contact with infected blood 
and bodily fluids, and through mother to child transmission. In 
the pre- highly active antiretroviral therapy (HAART) era, several 
studies showed that HIV/HBV co-infection might increase the like-
lihood of more severe outcomes of HBV infection [1-3]. HBV/HIV 
prevalence remains high in several African countries (5 - 40%), 
with a range of 6 - 17.5% co-infection among pregnant women in 
Cameroon [4,5]. As such this high prevalence requires the moni-
toring of HBV among children living with HIV to provide adequate 
pediatric care. 

HBV infection is a major cause of morbidity and mortality in 
sub-Saharan Africa (SSA), despite the availability for the last three 
decades of a safe and effective vaccine [6]. Infection with HBV is 
a public health problem worldwide, with more than 350 million 
chronic carriers with 88% of them residing in SSA and Cameroon 
being considered as one of the most affected countries [4,6,7]. Hep-
atitis B is a common serious liver infection that can lead to liver 
failure, cirrhosis (scarring), or liver cancer with a mortality rate of 
about 25 - 30% as a result of the consequences of chronic infec-
tion [2,8]. Although HBV is 40 - 100 times more infectious than HIV, 
public and professional awareness of hepatitis B remains low com-
pared to HIV and other infections [3,9].

In Cameroon, the prevalence of hepatitis B surface antigens (HB-
sAg) positivity varies from 7.7% - 17.5% among pregnant women 
with a relatively moderate pediatric HBV prevalence [9]. This mod-
erate pediatric HBV prevalence is probably due to the wide pediat-
ric coverage of anti-HBV vaccination [5,10]. Vertical transmission 
of HBV is mucosal and caused by perinatal exposure to infected 
maternal blood and body fluids at the time of delivery. However, 
transplacental transmission and transmission via breastfeeding 
are rare [2,4]. As such infants born to HBV-infected mothers are 
at high risk of HBV transmission and thus are expected to be given 
hepatitis B vaccine within 24 hours of birth that will provide mar-
ginal additional protection beyond [3,4]. Despite the advantages 
of the vaccine, routine screening in antenatal clinics in Cameroon 
does not include the hepatitis B surface antigen (HBsAg) screening 
compared to the developed world [8]. 

Interventions to prevent HBV vertical transmission are highly 
cost-effective since they reduce both short-term adverse outcomes 
and long-term morbidity and mortality [2,11]. 

Vaccination is the most simple and cost-effective preventive 
intervention in the prevention of infectious diseases, especially 
in children [9,12]. The Expanded Program of Immunization (EPI) 
started in Cameroon in 1976 and in response to WHO recommen-
dations, Cameroon introduced the hepatitis B vaccine into their 
EPIs in 2005 [8]. As such the EPI can protect children against hepa-
titis B, tuberculosis, diphtheria, tetanus, poliomyelitis, pertussis, 
Type b Hemophilus influenza infections, pneumococcal infections, 
diarrhea caused by rotavirus, measles, yellow fever, and rubeola 
[8,12]. 

Studies elsewhere have highlighted a high protection rate of 
about 92% among children immunized with three injections of the 
anti-HBV vaccine (given at 6, 10 and 14 weeks of age) to provide a 
lifetime of protection [2,8,13]. Given the importance of Hepatitis B 
vaccination in reducing the HBV morbidity and mortality rates in 
children [11] this study aimed at evaluating the effectiveness of the 
pentavalent combination vaccine in preventing HBV transmission 
among HIV positive children.

Materials and Methods
Study design: This study was a cross-sectional analytical study 
conducted over a period of 4 months from March to July 2020 in the 
pediatric HIV Unit of the Bamenda Regional Hospital. Pre-tested 
questionnaires were filled by all parents or guardians of children/
infants after obtaining consent. Socio-demographic and clinical 
information collected on the infants included age, sex, school at-
tendance, level of education, and vaccination status. Children who 
were positive for HBV were referred for further assessment and 
management. The sample size (N) was determined to be 37 using 
the formula: z2p (p-1)/d2 where z is the significance threshold; 1.96 
for a 95% confidence level, d is the error margin; 5%, and p; 2.41%, 
is the prevalence of HBV in children in Cameroon [5]. Only children 
who had completed their childhood vaccination were recruited in 
the study.

Ethical considerations: Administrative authorization and ethical 
clearance were obtained from the Bamenda Regional hospital and 
Regional hospital's ethical review board respectively. An informed 
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consent form was obtained from either parents or guardians. 

HBV testing: A total of 5 mL of whole blood was collected in dry 
tubes by venipuncture from each participant and centrifuged to 
obtain serum. HBV serological testing targeting HBsAg was per-
formed as per the manufacturer's instructions using Diaspot HB-
sAg test Kit-Rapid Labs, United Kingdom. Results were reported 
either as positive, negative, or invalid. 

Data analysis 
Data analysis was done using SPSS version 23.0 (SPSS Inc. Chi-

cago, IL, USA). Results are presented as count (percent) in tables 
and bar charts. Chi-square was used to look for an association be-
tween HbsAg and other categorical variables. The level of signifi-
cance in hypothesis testing was set at 5%.

Results and Discussion

A total of 161 children were recruited and 156 (96.9%) provid-
ed complete information. The age range of the participants was 0.8 
months to 15 years with a mean ± standard deviation of 9.6 ± 3.8 
years. Most of the participants belonged to the age group > 10 years 
70 (44.9%), and were female 94 (60.3%), had primary level of edu-
cation 85 (54.5%)and were living with their parents 102 (65.4%). 
More than 50% of parents or guardians were HBV negative 143 
(91.7%) as shown in table 1.

Characteristics Variable Frequency Percent

Age group in years
< 6 17 10.9

6 - 10 69 44.2
> 10 70 44.9

sex
Female 94 60.3

Male 62 39.7

Level of education

None 13 8.3
Nursery 4 2.6
Primary 85 54.5

Secondary 54 34.6

Caregiver
Guardian 54 34.6

Parent 102 65.4

HBV status of parent/
guardian

Negative 143 91.7
Positive 13 8.3

Table 1: Baseline characteristics of the study population  
(N = 156).

The prevalence of HBV among the study participants was 2 
(1.3%) and it was insignificantly (p = 0.24) higher in females 2 
(2.1%) than the male counterpart (Figure 1). As concerns the age 
group, this prevalence was lowest 0(0%) in the age group <6 years 
when compared to the >6 years age group (Figure 2), similarly, this 
difference was not significant (P = 0.83). 

HBV was highly significant (p = 0.001) among children whose 
parents were positive for HBV 2 (15.4%) than those with HBV neg-
ative parents/guardians 0 (0%) as shown in table 2.

We recorded a low prevalence of 1.3% in this study. The low rate 
of HBsAg carriers among children who received the complete dose 
of HBV vaccine suggests a positive impact of HBV vaccination. This 
has been shown to reduce infant morbidity and mortality. Similar to 
other studies Hepatitis B vaccination is the most effective preven-
tive intervention against infection with HBV and its complications 
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Figure 1: Prevalence of HBV by gender. χ2 = 1.34 p = 0.25.

Figure 2: HBV prevalence by age group. χ2 = 0.25 p = 0.88.



HBV status 
of Parent/or 

guardian

Child Status
HBV  

Negative 
test (%)

HBV  
Positive 

(%)
ᵪ2 p-value

Negative 143 (100) 0 (0)
22.29 0.0001

Positive 11 (84.6) 2 (15.4)

Table 2: Assessing the prevalence of HBV in children concerning 
parent/caregiver HBV status.

[3,6,9,11,13]. Before the introduction of the EPI program, previous 
studies in Cameroon showed an overall HBsAg prevalence of about 
19.9% in children [14]. The low prevalence of hepatitis B surface 
antigen among children suggests a positive impact of HBV vaccina-
tions similar to the 0.7% prevalence recorded in a study carried out 
in another town in Cameroon [8]. Additionally, results from other 
studies recorded a decrease in the prevalence of HBV from a range 
of 19.8 - 44% prior to HBV vaccination to that of 1.3 - 9.8% [13-15]. 
Furthermore, the low prevalence of HBV in HIV-positive children 
could also be attributed partly to maternal ART that contains teno-
fovir and lamivudine which are regimens used in treating chronic 
HBV infection [5]. 

Although studies have shown that HBV vaccination is efficient 
up to the age of 10 years and above [16,17], in this study the high 
prevalence seen in the age group > 6 years indicates that seropro-
tection rates decrease with increasing age as reported by [18,19]. 
This is in line with previous findings from a similar study carried 
in Cameroon and elsewhere which state that poor immunological 
response to HBV-vaccine is possible with HIV-infected children 
thus signifying risks of HBV-infection despite complete vaccination 
[5,20]. Therefore, there is a likelihood that HBV infection can occur 
primarily by horizontal transmission between siblings and play-
mates rather than vertically from mother to child [6]. Therefore, it 
is of prime importance that the administration of HB vaccine chal-
lenge dose at 1 year be given after the principal EPI schedule doses 
(at 6, 10, and 14 weeks of age) to all children as recommended by 
WHO [21]. This challenge dose vaccine will induce strong anam-
nestic responses which are well tolerated [9,16,18,22] and thus 
will prevent horizontal HBV transmission during childhood and 
not during maternal-infant transmission at birth [6]. Additionally, 
complete protection in all the participants was not registered in 

this study because studies have shown that response to anti-HBV 
vaccine varies according to HIV status, thereby indicating a high 
vulnerability to HBV among children living with HIV as described 
in a similar study in Cameroon [5].

The high prevalence recorded in children whose parents were 
also positive for HBV indicates that vertical transmission is also a 
key factor driving endemic HBV infection. Similar results have also 
been recorded in other SSA with a maternal HBV seroprevalence 
rate of > 8% [2-4,13]. However, in Cameroon HBV test is not a rou-
tine test in antenatal care (ANC). In addition, as compared to all 
routine tests that are done free of charge, due to the cost of the HBV 
test most women are not willing to pay for the test. Moreover, the 
high cost of HBV treatment also has a negative effect on the preven-
tion of MTCT since less than 1% of pregnant women will be treated 
for HBV infection during pregnancy [2]. Therefore, it will be neces-
sary to include the HBV test as a requirement of the ANC package 
and its treatment highly subsides for pregnant women. 

As such the administration of monovalent vaccine at birth and 
4 weeks after birth in addition to the continuation with pentava-
lent vaccine as part of the routine schedule in children born to HBV 
positive mothers may overcome some of the obstacles in prevent-
ing vertical or through horizontal HBV transmission (exposure to 
infected blood), especially from an infected child to an uninfected 
child during the first five years thus everybody needs to be vac-
cinated [2,3,13]. 

Conclusions
Active immunization is the cornerstone of preventing HBV 

transmission. Integrating HBV services with antenatal care is re-
quired to minimize the vertical transmission of HBV. Screening all 
pregnant women for HBV infection, starting antiviral therapy for 
those who meet treatment criteria, introducing the HBV birth dose 
vaccine and increasing overall coverage of vaccine are all required 
to minimize the transmission of HBV.

Recommendations
Free and compulsory antenatal testing for HBV should be in-

cluded in the ANC package in Cameroon. The administration of the 
birth dose HBV vaccine to all children born of HBV-positive moth-
ers should be made mandatory.
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Limitation of the Study
Lack of funds to carry out HBV genotyping and measuring the 

level of immunological memory response was not done. As such 
we cannot for inevitability says that the HBV vaccination is still ef-
ficient after six years.
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