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Abstract
Background: Hepatitis, a highly contagious viral infection, is one of the leading killer diseases globally caused by
hepatitis virus. Among the existing viral causes for hepatic failure, hepatitis B virus (HBV) plays a significant role with
devastating implications, especially when combined with other viral infections such as human immunodeficiency
virus (HIV). Co-infection with hepatitis B virus and HIV leads to increased morbidity and mortality as compared to
independent HIV and HBV infections. In this study, we aimed to assess the seroprevalence of HBV and HIV coinfection
and associated risk factors among pregnant women in a selected hospital facility around Addis Ababa, Ethiopia.
Methods: A total of 215 pregnant women were recruited between July and October 2014 from Tirunesh Beijing
General Hospital. A pretested and structured questionnaire was used to collect socio-demographic characteristics and
possible risk factors. In addition, 5 ml venous blood was collected and centrifuged to estimate the seroprevalence of
HBV and HIV. Descriptive statistics and logistic regression analysis were done and a P value less than 0.05 was considered statistically significant.
Results: The overall prevalence of hepatitis B virus infection was 13 (6 %). This positivity was different across different
age categories: 1 (11.1 %), 3 (4.5 %), 6 (6 %), 1 (3.2 %), and 2 (25 %) among those between 15–19, 20–24, 25–29, 30–34,
and 35–39 years, respectively. However, a statistically significant association was not established between age and
HBV. Among the total, 9 (4.2 %) of the positive cases were detected among primary school completed. Multivariate
analyses indicated that history of abortion (p = 0.003), history of surgery (p = 0.0.022), and tattooing (p = 0.033) were
significantly associated with HBV infection. A total of 9 (4.2 %) women were found to be HIV seropositive, of whom 2
(22.2 %) were co-infected with HBV.
Conclusions: We observed a relatively higher seroprevalence of HBV infection among pregnant women in the study
area, in which majority of the cases had underlying risk factors for acquiring the infection. Since none of the mothers
were vaccinated for HBV, the possibility of perinatal transmission is inevitable. Hence, routine screening and immunization against HBV during pregnancy and health education are highly warranted to alleviate the situation.
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Background
Hepatitis B virus (HBV)-associated infection is one of
the leading causes of liver diseases causing serious public
health problem worldwide. Since the majority of infected
individuals remain as asymptomatic carriers, most
infected individuals die of the infection without notice
and hence called as a “silent killer” [1].
The prevalence of chronic HBV infection varies greatly
in different part of the world. According to World Health
Organization (WHO) classification, the world-wide prevalence of chronic HBV infection can range from high
(above 8 % as in most resource-limited settings) to low
(below 2 % as in most developed settings) [2].
Viral hepatitis is a leading cause of maternal complication and vertical transmission that cause fetal and neonatal hepatitis which can have serious effects on the
neonate, leading to impaired mental and physical health
later in life [3]. A leading cause of maternal mortality is also said to be the most familiar cause of jaundice
in pregnancy [4]. Perinatal transmission of HBV often
occurs when the mother presents with acute infection
during late pregnancy, in the first postpartum or if the
mother is a chronic HBsAg carrier [5].
Hepatitis B virus (HBV) and Human immunodeficiency
virus (HIV) infections are posing huge health impact
throughout the world and the problem is higher in developing countries, very particularly, in Africa. The two
most significant viruses share similar ways of transmission in humans, which accounts for the high frequency of
HIV-HBV co-infections [6].
Co-infection with hepatitis B virus and HIV leads to
increased morbidity and mortality as compared to independent HIV and HBV infections. In areas where HBV
infection is either endemic or intermediate to high, the
prevalence rate of HIV/HBV co-infection is recorded
as high as 10–20 %. The prevalence rate can be as high
as 20–25 % in countries where the viruses are highly
endemic [7–9]. The two most significant infectious
agents are transmitted by sexual intercourse and positive
mothers to fetus or newborns. Studies conducted in Ethiopia have revealed that HBV and HIV are endemic with
regional variation [10–12].
In Ethiopia as part of other sub-saharan Africa countries, the prevalence of HIV and liver disease is high
and posing a great public health problem. Apart from
its significant prevalence, liver disease contributes
approximately 12 % of the hospital admissions and 31 %
of the mortality in medical wards of Ethiopian Hospitals [13].

The dual burden of HBV and HIV infection in Ethiopia
was revealed by many seroepidemiological researches conducted in different segments of the country with regional
variation. In a study from a rural hospital in Southern Ethiopia, the seroprevalence was 6.1 % for HBV and 1.8 % for
HIV. Co-infection with HIV-1 and HBV was detected in
one patient (prevalence: 0.6 %) [14]. According to a hospital-based cross-sectional study conducted in Felege Hiwot
Referral Hospital, northwest Ethiopia, the seroprevalence
of hepatitis B infections was found to be 4.4 % [15].
A cross-sectional study which was conducted in Addis
Ababa to investigate seroprevalence and transmission of
Hepatitis B virus among delivering women revealed that
8/265 (3.0 %) of mothers were positive for Hepatitis B
Virus surface antigen [16].
Another study from Bahir Dar which has included a
total of 318 pregnant women was carried out to determine seroprevalence and risk factors of hepatitis B virus
and human immunodeficiency virus infection among
pregnant women. Overall, 21/318 (6.6 %) and 12/318
(3.8 %) of the pregnant women were positive for HIV and
HBsAg, respectively. Of these, HIV/HBV co-infection
rate was 4 (19.0 %) [17].
As part of reducing maternal and child mortality to
achieve one of the millennium development goals (MDGs)
[18], Ethiopia rolled out childhood immunization against
HBV in 2007. The vaccine is delivered in a pentavalent
form as part of expanded program on immunization (EPI)
of newborns. Despite this effort, newborns are vaccinated
without a prior screening of mothers for underlying hepatitis infection. This study aims to assess the current estimate of HBV infection among pregnant mothers attending
one of the antenatal care facilities around Addis Ababa and
investigate possible factors for HBV infection.

Results
General characteristics

The study included a total of two hundred fifteen pregnant women. Table 1 indicates general characteristics of
ANC attendant. The median age of ANC attendant was
26 ± 3.94 years. Of the total, 211 (98.1 %) were married
who were found to be in monogamous relationship and
majority, 164 (76.3 %) were orthodox religion followers.
84 (39.1 %) attended primary school and majority, 129
(60 %), were house wives.
HBV prevalence and analyses of risk factors

The overall seroprevalence for HBsAg among the study
population was about 6 % (13/215). There was an overall
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Table 1 Socio-demographic characteristics distribution
among pregnant women attending Tirunesh Beijing Hospital, 2014, Addis Ababa, Ethiopia
Socio-demographic

Frequency

Variables

Number (n)

Percent (%)

Residence
Urban

205

95.3

Rural

10

4.7

Age (median = 26 years)
15–19

9

4.2

20–24

67

31.2

25–29

100

46.5

30–34

31

14.4

35–39

8

3.7

Stage of pregnancy
First trimester

10

4.7

Second trimester

17

7.9

188

87.4

Third trimester
Educational status
Illiterate

40

18.6

Primary school

84

39.1

Secondary school

55

25.6

Certificate and diploma

24

11.2

Degree and above

12

5.6

Occupational status
129

60

Government organization

House wife

19

8.8

Private organization

41

19.1

9

4.2

Merchant
Farmer

9

4.2

Student

3

1.4

Others

5

2.3

trend of higher seropositivity for HBV infection among
older age groups (between 35 and 39 years) 2 (25 %)
compared to the other age groups: 11.1 % among (15–
19 years), 4.5 % among (20–24 years), 6 % among (25–
29 years), and 3.2 % among (30–34 years). The level of
literacy in the majority of the positive cases was low; 8
(9.5 %) were from a primary school level. Of the total, 9
(4.19 %) participants were HIV positive and prevalence
of HIV/HBV co-infection was 22.2 % (two HBV positive
cases out of nine HIV positive cases).
A multivariate analysis of different variables indicated
that those having a history of abortion had a 19 times
more chance of positivity for HBsAg than those without [AOR = 19 (CI 2.78–130.367); p = 0.003]. Similarly,
those with a history of previous surgery had a 9.8 times
more chance of positivity for HBsAg compared to their
counterparts [AOR = 9.8 (CI 1.392–69.610); p = 0.022].
Moreover, the odds of having HBsAg positivity was 7.7

times more likely among those who were with experience
of tattoo [OR = 7.7 (CI 1.185–50.28); p = 0.033]. Except
abortion, surgery, and tattoo, other risk factors included
in the study had not showed statistically significant association (p > 0.05) with the HBsAg positivity. HBV prevalence and association with risk factors are shown in
Table 2.

Discussion
The present study will contribute to the understanding
of the current burden of HBV among pregnant mothers attending antenatal clinics. In addition, it will significantly contribute to providing insights to the current
practice of HBV vaccination in newborns in Ethiopia
as newborns are given the vaccine without screening.
Therefore, the findings of this study will provide insights
for policy makers to implement the routine practice of
screening and immunization of pregnant mothers during
their antenatal visits.
Screening apparently healthy pregnant women does
have a paramount importance from the perspective of
particular disease investigation, diagnosis, and implementation evidence-bases medical intervention for
chronic HBV infection. Especially, this should be given
due emphasis in pregnant women so as to prevent the
transmission of HBV to their new born [19].
In agreement with World Health Organization (WHO)
grouping, the prevalence of HBV (6 %) was intermediate
(2–7 %) [20]. The finding was higher than research report
from Jimma (3.7 %), Addis Ababa (3 %), and Bahir Dar
(3.8 %), Ethiopia [10, 16, 17]. In comparison with other
countries, it was turned out to be higher than a study
from Turkey (2.8 %) [21], India (0.9 %) [22], and Libya
(1.5 %) [23]. In contrast, it was lower than the study documented in Taiwan (15.5 %) [24] and Gondar in Ethiopia
(7.3 %) [12]. These differences might be attributable to
socio-demographic characteristics, cultural and behavioral differences for the risk factors of HBV infection,
methodological difference, and the obvious natural difference linked with various geographical situations.
HBsAg sero-status was comparable with research
reports from Debre Tabor (North West) (5.3 %) [25]
and Niger (5.6 %) [26]. The explanation for this could be
because we have engaged the same risk groups. In addition, this similarity would be justified by the test method
principle similarity employed to investigate HBsAg.
According to previous epidemiological studies, there
has been a link between age and the acquisition of HBsAg
that indicates, the age of acquiring the infection as one
of the major determinant factors for HBsAg positivity
[27]. In our study, higher prevalence was observed in the
age groups greater than 25 years in agreement with study
from Addis Ababa Ethiopia (p > 0.05) [14] and China
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Table 2 HBsAg status and association with potential risk factors among pregnant women at Tirunesh Beijing Hospital,
2014 (n = 215)
Risk factors

HBsAg result
Positive

Negative

COR (CI)

AOR (CI)

P value

15.905 (4.162–60.78)

19 (2.78–130.367)

0.003

Ref.

–

Abortion
Yes

10

35

No

3

167

Blood donation
Yes

5

2

No

8

200

62.5 (10.481–372.702)

20.76 (0.761–566.8)

Ref.

–

0.072

History of hospitalization
Yes

8

27

No

5

175

10.370 (3.159–34.040)

0.772 (0.072–8.298)

Ref.

–

0.831

Surgery
Yes

11

28

No

2

174

Yes

12

166

No

1

36

34.179 (7.192–162.422)

9.84 (1.392–69.610)

Ref.

–

0.022

History of injection
2.6 (0.328–20.656)

1.10 (0.087–14.026)

Ref.

–

0.939

Tattooing
Yes

9

44

No

4

158

Yes

2

7

No

11

195

8.08 (2.375–27.482)

7.720 (1.185–50.28)

Ref.

–

5.065 (0.939–27.306)

8.201 (0.346–194.423)

Ref.

–

0.033

HIV status

(p = 0.001) [28]. Furthermore, a study from Saudi Arabia
showed that HBV prevalence is higher among age greater
than 25 years compared to those less than 25 years [29].
In Ethiopia, the overall adult HIV prevalence has
remained low. The prevalence among adults of age 15–49
in the 2011 EDHS was 1.5 percent. Among regions, HIV
prevalence was highest in Gambela (6.5 percent) and in
Addis Ababa (5.2 percent) [30]. In this study, the overall
HIV prevalence was 4.2 % which was lower than research
report from Bahir Dar and Gondar, Ethiopia, respectively
[12, 17]. HIV prevalence was higher than the study conducted in rural hospital in Southern Ethiopia (1.8 %) [14]
and Mali (0.4 %) [31].
Age-wise HIV prevalence revealed that majority of
HIV positive cases were distributed within age group of
25–29 years. In contrary, study from Gonder, Ethiopia
[12] and Nigeria (8.4 %) [20] reported higher HIV prevalence in the age group of 21–24 years. But as a matter of
fact, aforementioned age categories are highly subjected
age group for HIV and sexually transmitted infection
which share the same transmission mode like HBV, HCV,
and the likes. The most probable explanation could be
related with sexual or other risky health behaviors.
The prevalence of HIV/HBV co-infection, accounting
2 (22.2 %), was higher than the study done in Southern

0.193

Ethiopia (0.6 %) [14] and Nigeria (9.5 %) [20]. In contrast,
current HIV/HBV co-infection was comparable with a
study conducted in Bahir Dar, Ethiopia (19 %) [17]. Most
of the time, appearance of HBV and HIV infection is
common among risk groups, because both HBV and HIV
share common mode of transmission.
In multi-variate analysis, pregnant women with history
of abortion were about 19 times more likely to be positive
for HBsAg (AOR = 19; CI = 2.78–130.367); (p = 0.003).
This variable was significantly associated with HBsAg
positivity [32]. Study participants who have had body tattooing on any part of their body was also 7.7 times more
likely to be HBsAg positive (AOR = 7.7; CI 1.185–50.28;
p = 0.033) than their counterparts. Our finding was
supported by studies conducted in Mali [33] and Addis
Ababa [11], Ethiopia which reported that body tattooing on any part shown to be significant predictor of HBV
prevalence. Moreover, undergoing surgical procedure
was significantly associated with and important predictors of hepatitis B infection (AOR = 9.8; CI = 1.392–
69.610; p = 0.022) [34].
The sero-markers that we have used to detect HBV
infection were only HBSAg and it was not possible
to investigate the transmission rate. Earlier studies in
Ethiopia, on the other hand, showed a minimal risk of

Desalegn et al. Eur J Med Res (2016) 21:16

perinatal transmission of HBV [35]. However, researches
conducted elsewhere estimated that transmission rates
can be as high as 12, 25, and 70–90 %, respectively, in
HBeAg-negative/anti-HBe-positive mothers, HBeAgnegative/anti-HBe-negative mothers, and HBeAg-positive/anti-HBe-negative mothers [36].
According to research findings, a perinatal transmission was found to be associated with HBeAg positivity
and viral load. It was noted that the risk of transmission
was significantly higher from HBeAg-positive mothers compared with HBeAg-negative mothers, and from
mothers with a very high viral load compared with mothers with high or low viral loads. Perinatal transmission
was not seen in babies born to mothers with HBV DNA
levels <108 copies/mL or mothers who were negative for
HBeAg [37].
By considering that intrauterine transmission is the
major way of HBV transmission from positive mothers to
their fetus/newborn, particularly in HBV endemic countries, all pregnant women should be screened for hepatitis B virus and those found to be positive need to be given
HBIG prophylaxis [14]. Immunizing newborns with
the hepatitis B vaccine should be the highest priority in
highly endemic areas where the contribution of perinatal transmission to the overall disease burden is greatest.
However, even in countries with a relatively low prevalence of chronic HBV infection, implementation of a
birth dose of hepatitis B results in an additional 10–20 %
reduction in HBV mortality [38, 39].
Taking into account the impact of viral hepatitis due
to the leading route of mother-to-child transmission,
designing and implementing intervention strategies
to reduce the vertical transmission of HBV and HCV
have paramount importance. Administration of at-birth
prophylaxis of newborns of HBV-infected mothers with
specific immunoglobulin and vaccine plus administration
of antivirals (tenofovir or telbivudine) in the third trimester of pregnancy (in case of high maternal viral load)
greatly reduce the risk of transmission [40].
While treating, continuing, and stopping HBV therapy,
all decisions required about the risks and benefits for
both the mother and fetus. In addition, the trimester of
the pregnancy and the stage of the mother’s liver disease
are important factors. Treatment in the third trimester
may be considered to aid in the prevention of perinatal
transmission, which appears to be most pronounced in
mothers with high viral loads [41].
Maternal-infantile transmission is a major way of
transmission route for HBV and HIV; strategies targeted
at disrupting this pathway would greatly diminish the
number of new infections and would mitigate the suffering imposed by the disease on the individuals, families,
society and the country at large society. As a result, we
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recommend that studies conducted in the future need to
consider HBeAg seromarker in order to detect intrauterine transmission rate.
Prevention of HBV infection, which can be done
through vaccination, is a crucial measure so as to minimize the world-wide occurrence of HBV infection. Vaccine-mediated intervention is preferred over the other
way of healthcare interventions for its being economically advantageous. As per the year 1991 WHO recommendation, all countries were urged to introduce a health
policy of universal hepatitis B vaccination to prevent and
control HBV infection and its long-term sequelae on a
global scale [42, 43].
In Ethiopia, EPI was launched at nation-wide scale in
1980 with the aim of providing immunization services
to all children under the age of 2 years [44]. In the light
of the WHO recommendations and the epidemiological and medical picture, Ethiopia is a candidate for the
introduction of HBV vaccination as part of the National
EPI program. Despite a number of studies conducted to
assess the impact of HBV infection, Ethiopia rolled out
infant immunization against hepatitis in 2007. Currently,
the vaccine is provided as part of expanded program
on immunization (EPI), despite no routine screening of
expecting mothers.
The prevalence of HBV infection in the pregnant
women, though lower than other reports conducted elsewhere, is still important. For the purpose of the study,
only HBsAg was determined which tells about active
infection rather than total infection rate. In contrary,
investigation of seromarkers including anit-HBC and
HBC antigen would have great potential to trace the
overall distribution of HBV infection and indicators of
the total infection rate in a certain population. These can
be considered as the major limitation of this study. Moreover, unfortunately, it was difficult to follow-up these
women till delivery to establish vertical transmission and
its associated factors.

Conclusions
The present study showed an intermediate prevalence
of HBV infection among pregnant women according to
World Health Organization’s classification. A 6 % overall
prevalence of HBV infection in our study setting among
pregnant mothers attending antenatal care facility indicates the need for timely intervention strategies to alleviate the burden of HBV infection in the nearby community.
Although earlier studies indicated a minimal role for
perinatal and vertical transmission of HBV infection, the
impact of health education cannot be neglected, particularly with the observed risk factors such as body tattooing, abortion, and previous history of surgery as a direct
inflict of existing health facilities.
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Furthermore, the observed prevalence might also warrant the introduction of routine screening of hepatitis in
all pregnant women and those in the reproductive age
group by large. This would particularly be important,
considering the current practices of infant immunization with HBV that is provided without prior screening
of expecting mothers. However, since there is no treatment guidelines neither confirmatory tests available in
most health facilities in Ethiopia at the moment, a wider
scale study with a larger cohort of population in different
health facilities is warranted.

Methods
Study setting and population

This cross-sectional study was conducted in one of the
general hospitals, Tirunesh Beijing Hospital, located at
the periphery of Addis Ababa, Ethiopia, between July
and October 2014. A total of 215 pregnant women whose
age was greater than 18 years, attending antenatal clinic
(ANC) at the Tirunesh Beijing Hospital, were recruited
consecutively. All socio-demographic information were
collected from all participants using a standard questionnaire that was pretested. All participants gave written
informed consent before enrollment to the study and test
results were communicated for proper management and
care of the study participants.
Sample collection and detection of antibody for Hepatitis
surface antigen (HBsAg)

Five ml of venous blood was collected aseptically and
centrifuged to separate the serum. Serum samples were
then stored at −20 °C until assayed for antibodies against
hepatitis surface antigen (HBsAg) using one-step HBsAg
test strip (Linear Chemicals, Joaquim Costa, Barcelona,
Spain). In addition to HBsAg, samples were screened for
HIV antibody using commercially available rapid test kits
in accordance with the national HIV test algorithm. To
check for the reliability of the tests, we strictly followed
the manufacturers’ instructions; both positive and negative controls were run alongside of the tests.
Statistical analysis

Data were checked for completeness and entered into
EPI-INFO Version 3.5.1. And then statistical package
SPSS software for windows, ver. 20 was used for all analyses. Computed descriptive statistics were presented using
texts and tables. Potential risk factors association with
occurrence HBV infection was identified using bivariate
and multivariate analysis. Multivariable logistic regression model was used to identify the relative importance
of each predictor to the dependent variable by controlling for the effect of other variables. Exposure variables
having statistically significant association with HBV
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infection after controlling the effect of other variables
were considered as predictors of the outcome variables.
Strength of association was measured using odds ratio
(OR) with 95 % confidence interval (CI). Differences were
considered significant if the p value was <0.05.
Ethical considerations

Ethical clearance and approval was obtained from
Armauer Hansen Research Institute (AHRI)—All Africa
Leprosy and Tuberculosis Rehabilitation and Training Center (ALERT) Ethics Review Committee (AHRI/
ALERT ERC) (Project Reg. No: PO42/14). The study protocol was carefully explained to the participants and participation was fully voluntary. Written informed consent
was obtained from all participants. All procedures were
done according to the standard with a minimum risks.
Study results were returned to respective care givers and
incorporated into their care.
Abbreviations
AHRI: Armauer Hansen Research Institute; ALERT: All Africa Leprosy and
Tuberculosis Rehabilitation and Training Center; ANC: antenatal care; DNA:
deoxyribonucleic acid; ELISA: enzyme-linked immunosorbent assay; HBeAg:
hepatitis B e antigen; HBsAg: hepatitis B surface antigen; HBV: hepatitis B
virus; HCV: hepatitis C virus; HIV: human immunodeficiency virus; STIs: sexually
transmitted infections; WHO: World Health Organization.
Authors’ contributions
ZD contributed to the inception, design, data collection, analyses, and writeup of this manuscript. YA contributed to the inception, design, data collection,
analyses and write-up of this manuscript. HB, AM, and LW contributed to
the inception, design, and write-up of this manuscript. All authors critically
reviewed and approved the final version of the manuscript. All authors read
and approved the final manuscript.
Author details
1
Department of Microbiology, Immunology and Parasitology, School of Medicine, Addis Ababa University, P. O. Box: 9086, Addis Ababa, Ethiopia. 2 Armauer
Hansen Research Institute (AHRI), Jimma Road, ALERT Campus, Addis Ababa,
Ethiopia.
Acknowledgements
This study was financially supported by a grant from Addis Ababa Science and
Technology University. We also would like to acknowledge all study participants, who volunteered to participate in this study and staff at Tirunesh Beijing
Hospital, who were cooperative and helpful during data/sample collection.
Competing interests
The authors declare that they have no competing interests.
Received: 23 October 2015 Accepted: 6 April 2016

References
1. Pungpapong SKW, Poterucha JJ. Natural history of HBV infection. Mayo
Clin Proc. 2007;82:967–75.
2. Alter M. Epidemiology of hepatitis B in Europe and worldwide. J Hepatol.
2003;39:S64–9.
3. Sookoian S. Liver disease during pregnancy: acute viral hepatitis. Ann
Hepatol. 2006;5(3):231.

Desalegn et al. Eur J Med Res (2016) 21:16

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.

16.
17.

18.
19.
20.

21.
22.
23.

Hill J, Sheffield J, Kim J, et al. Risk of hepatitis B transmission in breast-fed
infants of chronic hepatitis B carriers. Gynecol Obstet. 2002;99:1049–52.
Levy M, Koren G. Hepatitis B vaccine in pregnancy: maternal and fetal
safety. Am J Perinatol. 1991;8:227–32.
Bergera A, Doerra H, Webera B. Human immunodeficiency virus and
hepatitis B virus infection in pregnancy: diagnostic potential of viral
genome detection. Intervirology. 1998;41:201–7.
Thio C. Hepatitis B and human immunodeficiency virus coinfection.
Hepatology. 2009;45(5):138–45.
Muriuki B, Gicheru M, Wachira D, Nyamache A, Khamadi S. Prevalence of
hepatitis B and C viral co-infections among HIV-1 infected individuals in
Nairobi, Kenya. BMC Res Notes. 2013;6:363.
Kew MC. Hepatitis B virus/human immunodeficiency virus co-infection
and its hepatocarcinogenic potential in sub-saharan black Africans.
Hepat Mon. 2012;12(10):7876.
Awole M, Gebre-Selassie S. Seroprevalence of HBsAg and its risk factors
among pregnant women in Jimma, Southwest Ethiopia. Ethiop J of
Health Dev. 2005;19:45–50.
Tesga E, Tsega M, Mengesha B, Nordenefelt E, Hansson B, et al. Transmission of hepatitis B virus infection in Ethiopia with emphasis on the
importance of vertical transmission. Int J Epidemiol. 1988;17:874–9.
Tiruneh M. Seroprevalence of multiple sexually transmitted infections
among antenatal clinic attendees in Gondar Health Center, northwest
Ethiopia. Ethiop Med J. 2008;46(4):359–66.
Tsega E. Epidemiology, prevention and treatment of viral hepatitis with
emphasis on new developments. Ethiop Med J. 2000;38:131–41.
Ramos J, Toro C, Reyes F, Amor A, Gutiérrez F. Seroprevalence of HIV-1,
HBV, HTLV-1 and Treponema pallidum among pregnant women in a rural
hospital in Southern Ethiopia. J Clin Virol. 2011;51(1):83–5.
Molla Sefinew, Munshea Abaineh, Nibret Endalkachew. Seroprevalence
of hepatitis B surface antigen and anti HCV antibody and its associated
risk factors among pregnant women attending maternity ward of Felege
Hiwot Referral Hospital, northwest Ethiopia: a cross-sectional study. Virol
J. 2015;12:204.
Tegegne D, et al. Seroprevalence and transmission of Hepatitis B virus
among delivering women and their new born in selected health facilities,
Addis Ababa, Ethiopia: a cross sectional study. BMC Res Notes. 2014;7:239.
Zenebe Y, et al. Sero-prevalence and risk factors of hepatitis B virus and
human immunodeficiency virus infection among pregnant women in
Bahir Dar city, Northwest Ethiopia: a cross sectional study. BMC Infect Dis.
2014;14:118.
Millennium development goals: Ethiopia. United nations statistics division. http://www.indexmundi.com/ethiopia/millennium-developmentgoals.html). Accessed 15 Feb 2007.
Frambo AA, et al. Prevalence of HBsAg and knowledge about hepatitis
B in pregnancy in the Buea Health District, Cameroon. BMC Res Notes.
2014;7:394.
Bassey E, Moses A, Udo S, Umo A. Parallel and overlapping human immunodeficiency virus, hepatitis B and C virus infections among pregnant
women in the federal capital territory, Abuja, Nigeria. Online J Health
Allied Sci. 2009;8(1):4.
Altinbas S, Erdogan M, Danişman N. The seroprevalences of HBsAg
and anti-HCV in pregnant women in Ankara. Arch Gynecol Obstet.
2010;281:371.
Manisha D, Sri-Prakash M, Vatsala M, Arvind P, Sanjay P, Rita S, et al. Seroprevalence of hepatitis B infection during pregnancy and risk of perinatal
transmission. Indian J Gastroenterol. 2011;30(2):66–71.
El-Magrahe H, Furarah A, El-Figih K, El-Urshfany S, Ghenghesh K. Maternal
and neonatal seroprevalence of Hepatitis B surface antigen (HBsAg) in
Tripoli, Libya. J Infect Dev Ctries. 2010;4(3):168–70.

Page 7 of 7

24. Lin C, Hsieh H, Huang Y, Huang Y, Ku M, Hung H. Hepatitis B virus infection
among pregnant women in Taiwan: comparison between women born
in Taiwan and other southeast countries. BMC Public Health. 2008;8:49.
25. Walle F, Asrat D, Alem A, Tadesse E, Desta K. Prevalence of HBsAg among
pregnant women attending antenatal care service at Debre-tabor Hospital, Northwest Ethiopia. Ethiop J Health Sci. 2008;17(1):13–21.
26. Adabara N, Ajala O, Momohjimoh A, Hashimu Z, Agabi A. Prevalence of
hepatitis B virus among women attending antenatal clinic in the general
hospital, Minna, Niger state. Shiraz E- Med J. 2012;13(1):234–7.
27. Magrahe H, Furarah A, Figih K, Urshfany S, Ghenghesh K. Maternal and
neonatal seroprevalence of hepatitis B surface antigen (HBsAg) in Tripoli,
Libya. J Infect Dev Ctries. 2010;4(3):170.
28. Zhang Y, et al. Hepatitis B surface antigen prevalence among 12 393 rural
women of childbearing age in Hainan Province, China: a cross-sectional
study. Virol J. 2013;10:25.
29. Alrowaily M, Abolfotouh M, Ferwanah M. HBV sero-prevalence among
pregnant females in Saudi Arabia. Saudi J Gastroenterol. 2008;14(2):70–2.
30. Central Statistical Agency [Ethiopia] and ICF International. Ethiopia
demographic and health survey 2011. Addis Ababa, Calverton: Central
Statistical Agency and ICF International; 2012.
31. MacLean B, Hess RF, Bonvillan E, Kamate J, Dao D, Cosimano A, et al. Seroprevalence of HBsAg among pregnant women attending the hospital for
women and children in Koutiala, Mali. S Afr Med J. 2012;102:47–9.
32. Gelaw B. Sero-prevalence of HBV and HCV infections among pregnant
women attending antenatal care clinic at Dessie Referral Hospital, Ethiopia. Adv Life Sci Health. 2014;1(2):109–20.
33. Sidibe S, Sacko B, Traore I. Prevalence of serologic markers of the hepatitis B virus in pregnant women of Bamako, Mali. Bull Soc Pathol Exot.
2001;94(4):339–41.
34. Kamal M, Zahran A, Mohamad S, Badary B, Michael N, Agban B, et al.
Pattern of hepatitis virus infection among pregnant women and their
newborns at the Women’s Health Center of Assiut university, Upper
Egypt. Int J Gynaecol Obstet. 2010;111:171–4.
35. Edmunds WJ, Medley GF, Nokes DJ, O’Callaghan CJ, Whittle HC, Hall AJ.
Epidemiological patterns of hepatitis B virus (HBV) in highly endemic
areas. Epidemiol Infect. 1996;117(2):313–25.
36. Borgia G, Carleo M, Gaeta G, Gentile I. Hepatitis B in pregnancy. World J
Gastroenterol. 2012;18:4677.
37. Wiseman E, Fraser MA, Holden S, Glass A, Kidson BL, Heron LG, Maley MW,
Ayres A, Locarnini SA, Levy MT. Perinatal transmission of hepatitis B virus:
an Australian experience. Med J Aust. 2009;190:489–92.
38. Goldstein ST, Zhou F, Hadler SC, Bell BP, Mast EE, Margolis HS. A mathematical model to estimate global hepatitis B disease burden and vaccination impact. Int J Epidemiol. 2005;34:1329–39 (PubMed).
39. Worldwide implementation of hepatitis B vaccination of newborns, 2006.
Weekly epidemiological record. 2008;83:429–440. http://www.who.int/
werPubMed. Accessed 20 Feb 2016.
40. Gentile I, Zappulo E, Buonomo AR, Borgia G. Prevention of mother-tochild transmission of hepatitis B virus and hepatitis C virus. Expert Rev
Anti Infect Ther. 2014;12(7):775–82.
41. Bzowej Natalie H. Optimal management of the hepatitis B patient who
desires pregnancy or is pregnant. Curr Hepat Rep. 2012;11:82–9.
42. Zanetti AR, Van Damme P, Shouval D. The global impact of vaccination
against hepatitis B: a historical overview. Vaccine. 2008;26:6266–73.
43. http://www.who.int/immunization_monitoring/data/en/. Accessed 6
Nov 2015.
44. Anon. Report of a joint national review of the expanded programme on
immunization (EPI). Addis Ababa: Family Health Department, Ethiopian
Ministry of Health; 1995.

