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Introduction. Hepatitis virus infection is a major public health burden and silent killer disease in sub-Saharan Africa, including
Ethiopia. Therefore, this study aimed to investigate the prevalence of hepatitis B and C viruses and associated factors among
pregnant women attending an antenatal clinic in three tertiary hospitals in Amhara National Regional State, Ethiopia. Methods. A
cross-sectional study was conducted among 1121 pregnant women. Data on sociodemographic and associated factors were
collected using a structured questionnaire. Serum samples were tested for hepatitis B surface antigen (HBsAg) and anti-hepatitis C
virus antibody (anti-HCV) using ELISA. SPSS version 20 was used for data analysis, and a multivariable logistic regression analysis
was used to assess the relationship between factors associated with hepatitis B virus and hepatitis virus C infection. Results. A total
of 1121 pregnant women were included in the study. The mean age of study participants was 27.2 + 4.8 yrs. The majority of
pregnant women (895 (79.8%)) were from urban areas. The overall seroprevalence of HBsAg and anti-HCV antibody was 52
(4.6%) and 18 (1.6%), respectively. The coinfection rate of HBV/HCV was 1.4% (1/69). Ten (19.2%) of HBV positive cases were
coinfected with HIV. There were no coinfections of HCV and HIV. Interestingly, pregnant women with a history of multiple
sexual partners (AOR = 3.2, 95% CI, 1.7-7.6), blood transfusion (AOR =7.6, 95% CI, 2.9-16.9), family history of HBV (AOR =3.5,
95% CI, 1.7-7.6), being HIV-positive (AOR=2.5, 95% CI, 1-5.9), and tattooing (AOR=2, 95% CI, 1-3.8) were significant
predictors of HBV infection. Similarly, young age (17-25yrs) (AOR=3.2, 95% CI, 1.8-8.6) and no educational background
(AOR =5, 95 CI, 1.7-14.8) were significant predictors of HCV infection. Conclusions. Hepatitis B and C viruses’ infection was
intermediate among pregnant women; some risk factors were significantly associated with the majority of cases. Infants born from
these infected mothers are at risk of infection. This calls for screening and integration of HBV prevention of mother-to-child
transmission (PMTCT) into HIV. Thus, the provision of health education on hepatitis B and C viruses’ transmission, vaccination,
and screening of all pregnant women routinely are essential for the prevention of these viruses.

1. Introduction HIV. Globally, 248 million and 150 million people have

chronic hepatitis B virus (HBV) and hepatitis C virus (HCV)
Viral hepatitis is a major public health burden all over the  infections which cause death for 780,000 and 350,000 per
world. It is responsible for an estimated 1.4 million deaths,  year, respectively [1]. HBV and HCV infections are highly
which is greater than the death toll of 1.2 million to that of =~ endemic in developing regions of Asia and Africa [2, 3].
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Despite its high prevalence of HBV and HCV, it remains
underreported and lacks reliable epidemiological data in
most African countries, including Ethiopia. Globally, less
than 5% of persons living with chronic viral hepatitis are
aware of their status [1]. The majority of hepatitis infected
individuals remain asymptomatic or apparently healthy,
transmit the virus to other persons, and die of the infection
without notice; it is a silent killer [4].

Hepatitis B virus is highly contagious and a hundred
times more infectious than HIV, transmitted horizontally
through infected blood, blood products, unprotected sex,
unsafe injection, and tattooing and vertically from infected
mother to child, before birth, during birth, and after birth
[5, 6]. Mother-to-child transmission (MTCT) of HBV re-
mains a major source of chronic infection in endemic
countries [7]. A pregnant woman positive for HBsAg,
hepatitis B e antigen (HBeAg), and HBV viral load of
deoxyribonucleic acid (DNA) (>200,000 IU/mL, equivalent
to >5.3 log10 copies/mL), the chance of MTCT increases and
reaches 90% [8]. In Africa, about 70-90% of infants, infected
before 1 year of age, develop chronic HBV infection, liver
cirrhosis, hepatocellular carcinoma, and early death in
children [9]. To prevent MTCT, screening, early case de-
tection, initiation of treatment of pregnant women, and
provision of active birth dose HBV and passive hepatitis B
immunoglobulin (HBIG) vaccines within 24 hours are
widely recommended for infants born to HBsAg-positive
pregnant mothers [9, 10].

Hepatitis C virus is transmitted mainly through par-
enteral routes such as infected blood transfusion, intrave-
nous drug use or blood products, therapeutic injection,
intravenous drug use, acupuncture, tattooing, ear-piercing,
and transmission during sexual contact and vertically from
mother to child [5, 11, 12]. Vertical transmission of HCV
from mother to child contributes to 10% of cases and is
lower than other viral pathogens such as HIV and HBV [13].
Drugs like direct-acting antiviral agents (DAAs) are effective
for curing up to 70% of HCV-infected persons; however,
they are contraindicated during pregnancy [11, 13]. Cur-
rently, there is no effective vaccine for HCV and no effective
means of preventing MTCT of HCV.

Viral hepatitis during pregnancy is associated with a high
risk of maternal, fetal, and neonatal complications such as
stillbirth, abortion, premature birth, and low birth weight
[14]. Despite this problem, currently, screening for cancer-
causing hepatitis viruses is not a routine practice in health
institutions in Ethiopia due to a lack of a program, a lack of
diagnostic kits, and high cost of treatment. Accordingly, the
World Health Organization (WHO) has set an ambitious
plan to reduce 50% MTCT of HBV, less than 0.1% HBsAg in
children by 2020, and eliminate hepatitis as a major public
health threat by 2030 [1]. Screening for hepatitis during
pregnancy is important for both the mother and the fetus;
giving prophylaxis for those who are positive is widely
recommended [1, 15, 16]. HIV and syphilis are routinely
screened in Ethiopia. Moreover, the WHO recommended
linking and integrating hepatitis services with other health
services like prevention of mother-to-child transmission
(PMTCT) for HIV, syphilis, and HBV integration [17].
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Despite this recommendation, Ethiopia has not scaled up the
HBV of PMTCT integration in the country.

In Ethiopia, there is a lack of reliable national and
subnational epidemiological data on both HBV and HCV
among pregnant women. However, few studies have been
conducted among pregnant women with both HBV and
HCV infection and coinfections. The prevalence of HBsAg
and anti-HCV antibody among pregnant women varies
considerably in our country from 2.4 to 8.4% and from 0.6 to
8.1%, respectively [18-21]. In Ethiopia, the coendemicity of
HBV, HCV, and HIV and the same route of transmission
and coinfections in pregnancy resulted in increased mor-
bidity, mortality, and vertical transmission of these viruses
from mother to child. The management of coinfected pa-
tients is very different from monoinfected patients [4, 22].

Despite the significant health burden it places on
pregnant women and their infants, viral hepatitis is an ig-
nored health problem and has given little attention in
Ethiopia. Ethiopia is the least African country that has 16%
institutional delivery and no birth dose HBV vaccine [9].
Antenatal care (ANC) is a key for pregnant women and a
good opportunity for screening for HBV and HCV other-
wise would not come. All studies in Ethiopia were done in all
trimesters, but this study focused on the first trimester,
which is an opportunity for early detection and intervention
to reduce MTCT. All previous studies have limited geo-
graphical locations and are not representative. Since there is
a scarcity of large-scale multicenter representative studies
and not easy to know the burden of HBV and HCV coin-
fection and risk factors in the Amhara National Regional
State, therefore, this study aimed to assess the magnitude of
HBV and HCV infections and associated factors among
first-trimester pregnant women in the Amhara National
Regional State in three tertiary hospitals, Ethiopia.

2. Materials and Methods

2.1. Study Design, Area, and Period. A cross-sectional study
was conducted in the Amhara National Regional State in
three tertiary hospitals. The Amhara National Regional State
is the second most populous region in Ethiopia, next to the
Oromia region. The three hospitals are the following. The
University of Gondar Comprehensive Specialized Hospital
(UOGCSH) is located in Gondar, 750 km northwest of Addis
Ababa. The hospital serves more than 5 million inhabitants
in the Amhara region. The Felege-Hiwot Comprehensive
Specialized Hospital (FHCSH) is located in Bahir Dar, the
capital city of the Amhara region, and serves as a referral
hospital. Debre Markos Referral Hospital (DMRH) is a zonal
hospital, which serves two million people in the East Gojam
Zone. The study was conducted from May 1, 2018, to
September 30, 2019.

2.2. Study Population, Sample Size, and Sampling Technique.
The study population was all pregnant women who were
attending ANC in the UOGCSH, FHCSH, and DMRH
during the study period. All pregnant women whose urine
tests were positive for human gonadotrophic hormone
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(HCG) and who were in the first trimester were included in
the study. Those pregnant women who had unknown ges-
tational age and were seriously ill were excluded from the
study. The sample size was calculated using a single pro-
portion population formula based on the following as-
sumptions: the assumption Z distribution with 95%
confidence interval was 1.96%, the margin of error (d) was
2%, and proportion (p) has taken 50% to maximize the
sample size. The final sample size was computed using the
formula n=22,, P(1-P)/d*. After including 5% of the
nonresponse rate, the final minimum sample size was 1121.
A systematic random sampling technique was used to select
pregnant women.

2.3. Data Collection. Sociodemographic and clinical char-
acteristics of pregnant women and associated factors were
collected using a pretested structured questionnaire inter-
viewed by trained experienced senior Midwifery nurses.

2.4. Sample Collection, Transportation, and Processing.
After getting permission from the pregnant women, 5 mL of
venous blood was collected from each pregnant woman by a
trained experienced senior laboratory technologist. The
serum was separated within 8 h by centrifugation of whole
blood at 3000 rpm for 10 min. Serum samples were separated
and transferred to a nuck tube and stored at —80°C in a
refrigerator until being processed using enzyme-linked
immunosorbent assay (ELISA). Serum samples collected
from FHCSH and DMRH were transported to the UOGCSH
using cold boxes with dry ice. Hepatitis B surface antigen
(HBsAg) from the serum of each pregnant woman was
determined using ELISA according to the manufacturer’s
instructions (Linear Chemicals, S.L.U., Spain). Anti-HCV
antibodies were tested using commercially available ELISA
kits (DIALB Diagnostics GmbH, Vienna, Austria) according
to the manufacturer’s instructions. The results were read in a
microplate reader at 450 nm within 30 min. In addition, the
HIV test results of the pregnant women were also collected
from their medical records. The HIV test was performed
using rapid test kits following the national test algorithm.
HIV1/2 STAT PACK was used as a screening test kit, fol-
lowed by ABBON. If both test kits were discordant, they
should be repeated. If both were positive, the third test (tie
breaker BIOLINE) should be performed; if positive, the
result was reported as positive.

2.5. Data Quality. The data collectors were trained on the
study protocol (client approach, data collection procedures,
and quality issues) prior to the start of the study. To ensure
the quality of the data, questionnaires were prepared in
English and translated into Ambharic and retranslated back
into English. The questionnaires were pretested before two
weeks in the study time among 5% of pregnant women in the
Poly Health Center in Gondar Town. The collected data were
checked for consistency and accuracy. The standard oper-
ating procedures were strictly followed during blood sample
collection, storage, and analytical process. The storage

conditions and expiration date of the reagents were checked.
The ELISA test was controlled by house internal known
positive and negative controls processed using Wanti. Both
positive and negative controls were run along with samples
prepared by the manufacturer and following the manufac-
turer’s instructions.

2.6. Data Analysis. Before data entry, the collected data were
checked for completeness, consistency, and coded manually.
The data were entered into SPSS version 20, cleaned, and
recoded. Sociodemographic characteristics were analyzed
using descriptive statistics such as frequency, mean, and
standard deviation. Bivariate logistic regression was used to
determine the association between the outcome variable and
explanatory variables. All variables in the bivariate logistic
regression model whose p value was less than or equal to 0.2
were included in the multivariable logistic regression model.
The adjusted odds ratio (AOR) with a 95% confidence in-
terval was used to check the strength of the association.
Model fitness was done using Hosmer and Lemeshow sta-
tistics. Variables with a p value <0.05 were considered
statistically significant with a 95% confidence interval.

2.7. Ethical Approval and Consent to Participate. Ethical
approval for the study was obtained from the Institutional
Review Board (IRB) of the University of Gondar. Written
informed consent was obtained from each pregnant woman
before enrolling in this study. The study participants’ ano-
nymity was maintained throughout the study. Study par-
ticipants were identified only by their code numbers.
Confidentiality of information was maintained by locking
the information using a computer password. Those patients
who were positive for HBsAg and anti-HCV antibody were
referred for better management.

3. Results

3.1. Sociodemographic Characteristics. A total of 1121
pregnant women participated in the study. Of these, 593
(52.9%) of participants were from the University of Gondar
Comprehensive Specialized Hospital and the rest were from
the Bahir Dar Comprehensive Specialized Hospital and
Debre Markos Referral Hospital. The mean age of study
participants was 27.2 years with a standard deviation of 4.8
years. A large proportion of pregnant women 1094 (97.6%)
were married. The majority of participants (895 (79.8%))
were from urban areas. Most of the study participants (1064
(94.9%)) were Orthodox Christians. More than half of the
pregnant women (732 (65.3%)) were housewives. Only 20
(1.8%) pregnant women were vaccinated for HBV before the
study period (Table 1).

3.2. Seroprevalence of HBsAg and Anti-HCV Antibody. In
this study, 69 (6.2%) pregnant women had serological evi-
dence of either infection of HBV or coinfection with HCV.
The overall prevalence of HBsAg and anti-HCV was 52
(4.6%) (95% CI, 3.4-5.8%) and 18 (1.6%) (95% CI,
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TaBLE 1: Sociodemographic characteristics of pregnant women attending the Amhara national regional state in three tertiary hospitals from

May 1, 2018, to September 30, 2019.

Characteristics Category Number Percent
Age in vear 17-25 464 39.6
gemy 26-45 657 60.4
Single 17 1.5
. Married 1094 97.6
Marital status Windowed I 01
Divorced 9 0.8
Residence Urban 895 79.8
Rural 226 20.2
Orthodox 1064 94.9
Religion Muslim 49 44
& Protestant 7 0.6
Catholic 1 0.1
<2000 159 14.2
Income (ETB) 2000-4000 799 71.3
>4000 163 14.5
No education 254 22.7
Read and write 6 54
Educational status Primary 173 15.4
High school 302 26.9
College and above 331 29.5
Housewife 732 65.3
Employed 191 17
Occupation Daily laborers 92 8.2
Student 33 2.9
Merchant 73 6.5
. Primigravida 409 36.5
Gravida Multigravida 712 63.5
Parit Nullipara 545 48.6
Y Multipara 576 51.4
L . Yes 20 1.8
HBV vaccination history No 1101 98.2
UOGCSH 593 52.9
Study site FHCSH 447 39.9
DMH 81 7.2

HBV=Hepatitis B virus, DMH = Debre Markos Referral Hospital, ETB = Ethiopian Birr, FHCSH = Feleg Hiwot Comprehensive Specialized Hospital, and

UOGCSH = University of Gondar Comprehensive Specialized Hospital.

0.9-2.4%), respectively (Table 2). The coinfection rates of
HBV and HCV were 1.4% (1/69). Ten of 52 HBV positive
cases (19.2%) were coinfected with HIV. The overall HBV/
HIV coinfection rate was 0.89% (10/1121). However, there
were no coinfections of HCV and HIV.

The highest seroprevalence of HBsAg was 21.7% ob-
served among unmarried pregnant women, followed by
low income (9.4%) and rural residence (6.2%), respec-
tively (Table 3). The highest seroprevalence among the
associated factors was blood transfusion (7/34) (20.6%),
followed by multiple sexual partners (7/61) (11.5%)
(Table 4).

3.3. Factors Associated with HBV and HCV Infection in
Pregnant Women. Unmarried pregnant women were over
four times (AOR =4.5; 95% CI: 1.9-10.6) more likely at risk
of HBV infection than those who had married. Similarly,

pregnant women who had HIV infection were over two
times (AOR=2.5; 95% CI: 1-5.9) more likely to develop
HBYV infection than their counterparts. Likewise, pregnant
women with a history of blood transfusion were over seven
times (AOR =7.4; 95% CI 2.5-21.3) more likely to have HBV
infection than those who did not transfuse blood. Moreover,
pregnant women who had a history of sharing their
toothbrush with others were 4.5 times (AOR =4. 5, 95% CI:
1.1-18) more likely to have HBV infection than those who
did not share their toothbrush (Table 4).

Pregnant women whose age was between 17 and 25 were
three times (AOR=3.1, 95% CI: 1.2-8.6) more likely to
acquire HCV infection than pregnant women whose age was
equal to or greater than 26 yrs. Similarly, study participants
who had no educational background were five times
(AOR=5.0, 95% CI: 1.7-14.7) more likely to acquire HCV
compared to study participants attending education sec-
ondary and above (Table 5).
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TABLE 2: Seroprevalence of HBsAg and anti-HCV antibody among pregnant women in the Amhara National Regional State in three tertiary

hospitals from May 1, 2018, to September 30, 2019 (n=1121).

HBsAg status

HCV-antibody status

Study site Number

Pos n (%) Neg n (%) Pos n (%) Neg n (%)
UOGCSH 593 17 (2.9) 576 (97.1) 6 (1) 587 (99)
FHCSH 443 32 (7.2) 415 (92.8) 4 (0.1) 447 (99.1)
DMRH 81 3 (3.7 78 (96.3) 8 (9.9) 73 (90.1)
Total 1121 52 (4.6%) 1069 (95.4) 18 (1.6) 1103 (98.4)

DMRH = Debre Markos Referral Hospital, FHCSH = Feleg Hiwot Comprehensive Specialized Hospital, and UOGCSH = University of Gondar Compre-

hensive Specialized Hospital.

TaBLE 3: Binary logistic regression of sociodemographic characteristics in relation to HBV infection among pregnant women in the Amhara
national regional state in three tertiary hospitals from May 1, 2018, to September 30, 2019.

o HBYV status .
Characteristics Category Number (%) Pos Neg Crude odds ratio (COR) (95% CI)
. Orthodox 987 (95.0) 44 (4.5) 943 (95.5) 1
Religion Oth 52 ~
ers (5) 4 (7.7) 48 (92.3) 1.98 (0.67-5.8)
Residence Urban 895 (79.8) 38 (4.2) 857 (95.8) 1
Rural 226 (20.2) 14 (6.2) 212 (93.8 1.5 (0.79-2.8)
. Married 1017 (97.8) 43 (4.2) 974 (95.8) 1
Marital status Unmarried 23 (2.2) 5 (21.7) 18 (78.3) 3.9 (1.5-9.6)*
Ave 17-25 464 (39.6) 30 (6.5) 434 (93.5) 2 (1.1-3.5)
8 26-45 657 (60.4.) 22 (3.3) 635 (96.7) 1
<1000 159 (14.2) 15 (9.4) 144 (90.6) 0.37 (0.2-0.7.0)
Income 1000-4000 799 (71.3) 30 (3.8) 769 (96.2) 1
>4000 163 (14.5) 7 (4.3) 156 (95.7)
No education 254 (22.7) 14 (5.5) 240 (94.5) 1.77 (0.68-4.5)
Education Primary + RW 234 (20.9) 11 (4.7) 223 (95.3) 1.64 (0.58-4.6)
High school and above 633 (56.5.4) 27 (4.3) 606 (95.7) 1.07 (0.39-2.9)
Housewife 522 (62.4) 23 (4.4) 499 (95.8) 1.49 (0.51-4.4)
Occupation Employed 140 (16.8) 5 (3.6) 135 (96.4) 1
Others 174 (20.8) 9 (5.2) 165 (94.8) 1.9 (0.56-6.15)
Gravida Primigravida 409 (36.5) 24 (5.9) 385 (94.1) 1.2 (0.62-2.4)
Multigravida 712 (63.5) 28 (3.9) 684 (961) 1
Parity Nullipara 545 (48.6) 33 (6.1) 512 (93.9) 1.85 (0.92-3.7)
Multipara 576 (51.4) 19 (3.5) 557 (96.7) 1

Others = Muslim, Protestant, and Catholic; RW = write and read. ** =P <0.001; = p <0.5.

4. Discussion

This is a multicenter study that examined the seroprevalence
of HBsAg and anti-HCV antibody and associated factors
among first-trimester pregnant women in the Amhara
National Region State, Ethiopia. Our study revealed that
4.6% of pregnant women were infected with HBV. This
finding is in line with the WHO intermediate classification
of HBsAg prevalence, which is 2-7% [23]. Moreover, it is
similar to other studies conducted previously in Bahir Dar
(4.4%), Arba Minch (4.3%), Dessie (4.9%), and Egypt (5%),
and South Africa (4.5%) [20, 24-27].

However, our finding is higher than the findings in
studies done in the east Wolega zone (2.4%), Dawuro (3.5%),
Addis Ababa (3%), Eritrea (3.2%), Turkey (2.1%), and China
(3.2%) [28-33]. On the other hand, our finding is lower than
the findings in studies done in Dire Dewa (8.4%), Mekele
(8%), Hawassa (7.8%), Yirgalem (7.2%), Gambella (7.9%),
Harar (6.9%), Tigray (5.5%), Gambia (9.2%), Tanzania

(8.03%), Cameroon (6.6%), and Ghana (12.9%)
[19, 21, 34-42]. There is a variation between the prevalence
of our study with the studies that were conducted around the
globe. The differences might be due to differences in sample
size, cultural practices, socioeconomic status, availability of
medical services, vaccination status, and diagnostic test kits
employed in the study, and our study used ELISA confir-
matory test.

The overall seroprevalence of anti-HCV antibody in the
present study was found to be 1.6%. This finding is in
agreement with the WHO intermediate criteria. According
to the WHO classification criteria, the HCV seroprevalence
graded as low is <1.5%, that graded as intermediate is 1.5%—
3.5%, and that graded as high is >3.5% [12]. This finding is
comparable to a study conducted in southern Ethiopia
(1.8%) [43]. However, our result is higher than studies done
in Tanzania (0.3%) [44] and Bahir Dar (0.6%) [20]. In
contrast, our finding is lower than studies done in East
Wollega (8.1%) and Egypt (6.1%) [18, 45]. On the other
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. HBV status . .
Variable Category ~ Number P N COR Adjusted odds ratio AOR (95% CI)
oS eg
Ao 17-25 464 (39.6) 30 (6.5) 434 (935) 2 (11-3.5) 2.5 (1.3-4.5)"
8 26-45 657 (60.4) 22 (3.3) 635 (96.7) 1
. Married 1017 (97.8) 43 (42) 974 (95.8) 1
Marital status Unmarried 23 (2.2) 5 (21.7) 18 (783) 4.5 (1.9-10.6)
Tatioo Yes 351 (31.3) 23 (6.6) 328 (93.4) 1.8 (1.0-3.1)* 2 (1-3.8)*
No 770 (68.7) 29 (3.8) 741 (96.2) 1
. Yes 156 13.9)  6(3.8) 150 (962) 1.3 (0.53-3)
Dental extraction No 965 (86.1) 46 (4.8) 919 (95.2) 1
. Yes 34(3) 7(206) 27 (794) 6 (2.5-15)*** 7.6 (2.9-16.9)**
Blood transfusion No 1087 (97) 45 (4.1) 1042 (95.9.) 1
Surec Yes 78 (83) 3 (38)  75(962) 0.8 (0.24-2.7)
gery No 1043 (91.7) 49 (47) 994 (95.3) 1
. Yes 138 123)  9(6.5) 129 (93.5)  0.65 (0.31-1.3)
Sexual trans. Dis. No 983 (87.7) 43 (4.4) 940 (95.6) 1
IV Yes 113 101) 10 (8.8) 103 (91.2) 2.2 (1.09-4.6) 2.5 (1-5.9)*
No 1008 (89.9) 42 (42) 966 (95.8) 1
. Yes 203 (16) 9 (44) 194 (956) 1.1 (0.5-2.2)
Abortion No 918 (81.9) 43 (47) 875 (95.3) 1
Yes 85(75)  6(71)  79(929) 1.6 (0.68-4.0)
Unprotected sex No 1036 (92.5) 46 (44) 990 (95.6) 1
. Yes 61 (54) 7 (115) 54 (885%) 3.9 (1.8-8.4) 3.2 (1.3-7.6)
Multiple sexual partners No 1060 (94.6) 45 (42) 1015 (95.8) 1 1
Ear bricin Yes 248 (221) 18 (7.3) 230 (92.7) 1.9 (1-3.5)*
pricing No 873 (77.9) 34 (39) 839 (96.1) 1
Nose biercin Yes 50 (4.5%) 6 (12%) 44 (88%) 3 (1.2-7.5)" 0.145
plercing No 1071 (95.5) 46 (4.3%) 1025 (95.7%) 1
Disbetes Yes 25(22) 3312 22 (88) 2.9 (0.84-10) 2.8 (0.7-11)
No 1096 (98.2) 49 (4.5) 1047 (95.5) 1
o Yes 144 12.8)  6(42) 138 (95.8)  0.88 (0.36-2)
Hospitalization No 977 (87.2) 46 (47) 931 (95.3) 1
A . Yes 99 (8.8) 11 (11.1) 88 (88.9) 3 (1.5-6) 3.5 (1.7-7.6)**
Family history of hepatitis No 981 (91.2) a1 (4) 981 (96) ]
. Yes 18(1.6) 3(167)  15(83.3) 43 (1.2-15) 45 (1.1-18)*
Sharing toothbrush No 1103 (98.4) 49 (44) 1054 (95.6) 1
. . Yes 62 (45)  3(48)  59(952) 1.0 (0.28-4.3)
Sharing sharp material No 1059 (94.5) 49 (4.6) 1010 (95.4) 1

** = p<0.001; * = p<0.05.

hand, anti-HCV antibody seroprevalence was 8.9% in Debre
Markos Hospital, which is by far the highest. This finding
calls for further studies in Debre Markos Hospital and
around the area in the community to further explore risk
factors for a high prevalence of anti-HCV antibody. Vari-
ations in seroprevalence of anti-HCV in Ethiopia and
elsewhere might be due to the diagnostic test kit employed,
sample size, safety precaution, awareness of transmission
methods of HCV, exposure to risk factors, and geographic
location. However, there was no coinfection of HCV and
HIV in this study. This is in contrast to studies done in
Ghana (4.1%) and southern Ethiopia (1.8%) of the coin-
fection of HCV/HIV investigated [36, 43]. The difference
might be due to the test kit employed, awareness of
transmission methods, exposure to risk factors, and geo-
graphic location.

Studies have documented that there was a coinfection of
HBV and HCV among pregnant women, similar to our

findings [36, 43]. This implies that HBV and HCV have the
same route of transmission. In high endemic areas, coin-
fection of HBV and HCV is more dangerous in pregnant
women and their infants than monoinfection [29, 36, 43]. In
contrast to this finding, no coinfection of these viruses was
detected in studies conducted in Ethiopia and elsewhere
[20, 44]. The differences might be due to differences in
sample sizes, awareness of transmission methods, risk fac-
tors, and diagnostic kit employed.

Of the sociodemographic characteristics, younger age
and unmarried pregnant women were significantly associ-
ated with HBsAg prevalence (Table 4). This might be be-
cause, at a younger age, sexual activity is higher compared to
age groups of 26 years and above. This finding agrees with
other study in Gambella in Ethiopia [40]. In contrast, a study
reported a high prevalence of HBsAg in pregnant women
with increasing age [4]. Moreover, the probability of getting
HBYV infection in unmarried women is higher than that in
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TaBLE 5: Bivariate and multivariable analysis of factors associated with HCV infection among pregnant women in the Amhara national
regional state in three tertiary hospitals from May 1, 2018, to September 30, 2019.

. HBV status
Variables Category Number COR (95% CI) AOR (95% CI)
Pos Neg
Ao 17-25 464 11 (2.4) 453 (97.6) 225 (0.87-5.9) 32 (1.2-8.6)"
& 26-45 657 7 (1.1) 650 (98.9) 1
No education 254 9 (3.5) 245 (96.5) 3.8 (1.35-10.8)* 5.0 (1.7-14.8)
Education Primary 234 3 (1.3) 231 (98.7) 1.4 (0.33-5.5) 1.4 (0.34-5.6)
Secondary and ab 633 6 (0.9) 627 (99.1) 1
Yes 351 4(11) 347 (98.9) 1.6 (0.52-4.9)
Tattoo No 770 14 (1.8) 756 (98.2) 1
. Yes 156 2 (1.3) 154 (98.7) 1.3 (0.29-5.7)
Dental extraction No 965 16 (1.7) 949 (98.3) 1
. Yes 34 0 34
Blood transfusion No 1087 18 (1.7) 1069 (98.3)
Suree Yes 77 2 (2.6) 75 (97.4) 0.58 (0.13-2.5) 0.50 (0.10-2.2)
gery No 1044 16 (1.5) 1028 (98.5) 1 1
. Yes 138 3(2.2) 135 (97.8) 0.69 (0.19-2.4)
Sexual trans. Dis. No 983 15 (1.5) 968 (98.5) 1
HIV Yes 113 1(0.9) 112 (99.1) 1.9 (0.25-14.5)
No 1008 17 (1.7 991 (98.3) 1
. Yes 156 2 (1.3) 154 (98.7)
Dental extraction No 965 16 (1.7) 900 (98.3)
Yes 85 1(1.3) 84 (98.7) 1.06 (0.37-3.0)
Unprotected sex No 1036 17 (1L6) 1019 (98.4) 1
. Yes 63 2(3.2) 61 (96.8) 0.46 (0.10-2.0)
Multiple sexual partners No 1058 16 (1.5) 1042 (98.5) 1
Ear bricin Yes 248 5(2) 243 (98)
pricing No 873 13 (1.5) 860 (98.5)
o . Yes 20 1(5) 19 (95)
Working in hospital No 1101 17 (15) 1084 (98.5)
. Yes 25 0 25 (100)
Diabetes No 1096 18 (1.6) 1078 (98.4)
o Yes 144 5 (3.5) 139 (96.5) 0.37 (0.13-1.06)
Hospitalization No 977 13 (1.3) 964 (98.7) 1
. . Yes 18 0 18 (100)
Sharing sharp material No 1103 18 (1.6) 1085 (98.4)

** = p<0.001; *p<0.05.

their counterparts. This in line with a study conducted in
Ethiopia [21]. This might be because unmarried pregnant
women have the possibility of having more than one sexual
partner whose hepatitis status is unknown compared to
married pregnant women. To the contrary of this study, a
high positive HBsAg is more likely in married pregnant
women than in single and divorced or unmarried pregnant
women [35]. The observed differences could be due to the
behavior of the study participants, the sample size of the
study participants, geographic location difference, and
culture of the population living.

This study identified different associated risk factors for
HBYV infection (Table 4). Having a history of multiple sexual
partners was found to be an important risk factor to acquire
HBYV infection. This might be because pregnant women who
had multiple sexual partners were more likely to get HBV
transmission through unprotected sex with different partners
than those who had a single partner. This implies that there
may be unsafe sexual practices within the community which is
a serious practice to expose people not only to hepatitis but
also to HIV, syphilis, and other sexually transmitted diseases.

This finding is similar to other studies [20, 24, 39-42].
Similarly, blood transfusion has been recognized as a major
risk factor for transmission of HBV [20, 33]. Having a history
of blood transfusion was an independent factor significantly
associated with HBV infection. This implies that blood
transfusion with inadequate screening can transmit HBV.
This is similar to previous studies done elsewhere [20, 21, 33].
However, the result of our study is inconsistent with other
studies [39-41]. In fact, in Ethiopia, blood and blood products
have been screened for HBV, HCV, HIV, syphilis, and
malaria since 2001 [6]. However, in our country, screening for
HBV from blood and blood products using ELISA may not
detect the virus in the window period and occult hepatitis,
which needs molecular techniques for accurate detection of
the virus. Evidence showed that in a study done in Taiwan,
among 10,727 seronegative blood donations, 12 HBV DNA
was detected [46]. Therefore, it is advisable to evaluate HBsAg
ELISA using molecular techniques to detect occult hepatitis.

Likewise, pregnant women with a history of tattooing on
their body parts were significantly associated with HBV
infection. This is in line with studies done in Addis Ababa



and Arba Minch, Ethiopia [4, 24]. However, this is in
contrast to other studies [38, 39]. The observed differences
might be due to variations in the sample size of study
participants, awareness of transmission methods of hepatitis
viruses, safety precautions, traditional practices, and culture
of the society.

Moreover, study participants with a family history of
hepatitis infection were significantly associated with HBV
infection. This might be due to study participants have a
lack of awareness of transmission methods of the hepatitis
virus, less precaution of sharing sharp material, tradi-
tional practices, and unsafe sexual practices. In Ethiopia,
there is a belief that hepatitis disease is not transmitted
from person to person; rather, it is Bat’s disease or “Yewef
Beshita” in the Amharic language [6]. This is similar to the
study done in Tigray, Ethiopia [42]. In contrast, this is
inconsistent with other studies [24, 39]. The variations
might be due to differences in sample size, sharing of
sharp materials, awareness of study participants regarding
transmission methods, safety measures, and level of
precautions.

Furthermore, pregnant women infected with HIV were
over two times more likely to have HBV infection. This
implies that the HBV and HIV shared routes of trans-
mission. This finding is similar to studies done in Ethiopia
and other African countries [4, 21, 35]. Viral hepatitis is a
growing cause of mortality among people living with HIV.
In sub-Saharan Africa (SSA), an estimated 10% of HIV-
infected individuals are coinfected with HBV [47]. The
coinfection rate of HBV and HIV in Ethiopia is a common
phenomenon, which leads to increased morbidity and
mortality than monoinfection of both viruses. HIV nega-
tively impacts the HBV life cycle by increasing persistent
HBYV infection, having a higher HBV viral load, lower rates
of HBeAg loss, increased cirrhosis, and increased risk of
hepatocellular carcinoma [48]. Moreover, HIV/HBV
coinfected pregnant women are twice as likely to test
positive for HBeAg, are three times more likely to have
detectable HBV DNA, and have higher HBV DNA serum
concentrations as compared to those who are HBV
monoinfected, thereby greatly increasing the risk of MTCT
[49]. Despite the recommendation of many international
and national HIV guidelines to test HBV among HIV-
positive pregnant women before ART initiation, screening
uptake is generally poor in Ethiopia. Therefore, screening
for HBV among HIV-positive pregnant women is very
essential for the mother and the child for the prevention of
vertical transmission.

Interestingly, having a history of toothbrushes was an
independently associated factor to acquire HBV infection.
This might be due to the fact that during tooth brushing,
there may be gum bleeding and HBV may be transmitted
from an infected person to a susceptible person. This implies
that there is low awareness of the community about the
virus, the sharing of toothbrushes, and poor infection
prevention practices. HBV is highly contagious and a
hundred times more infectious than HIV and stays more
time outside the blood than HIV. It is a tricky enveloped
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virus transmitted even on surfaces and acts as a non-
enveloped virus in transmission [6].

In the present study, young age was significantly as-
sociated with HCV infection. This might be due to the fact
that young pregnant women are sexually active and may
have more sexual exposure than old pregnant women. This
finding contradicts the finding of a study in Egypt which
states that old age is significantly associated with HCV
infection [46]. Similarly, educational status was signifi-
cantly associated with HCV infection. This implies that the
presence of high anti-HCV antibody prevalence in preg-
nant women with no educational background might be due
to the lack of awareness about transmission methods,
sharing sharp instruments, high prevalence of traditional
practices, limited access to screening, and health care
facilities.

In this study, only 20 (1.8%) pregnant women were
vaccinated for HBV prevention. This percentage is less than
the vaccination status of pregnant women in Gambia,
41.3% [34]. This might be due to the fact that HBV vac-
cination in Ethiopia started lately in 2007 [50]. This is an
indication that more efforts were required to vaccinate
adults born before 2007 in Ethiopia. Since 1991, the WHO
recommended universal HBV vaccination of children and
high-risk groups to reduce new infections and prevent
progression to cirrhosis and hepatocellular carcinoma [51].
Universal vaccination is exemplary in Taiwan, together
with catch-up vaccination and maternal screening, which
decreases the prevalence of HBsAg from 9.8% in 1984 to
0.3% in 2009 in children younger than 15 years [52].
Likewise, in 2009, the WHO recommended a birth dose
vaccine for infants within 24h of birth [10]. However,
studies have shown that birth dose vaccination may not
prevent those infants born from HBeAg-positive pregnant
women and have a high viral load of HBV DNA [8, 27].
Combined treatment with HBV immunoglobulin and birth
dose vaccine is highly recommended and prevents 85-95%
vertical transmission [51]. However, hepatitis B hyper-
immune globulin is expensive and not readily available at
most health institutions in Ethiopia. Thus, the authors
recommended that giving birth dose vaccines within 24 h of
the birth of infants is essential to prevent MTCT and in-
tegrate into HIV of PMTCT in Ethiopia. Yet, it is not
routine practice to provision of birth dose vaccines in
Ethiopian health institutions.

Therefore, the findings of this study will provide insights
for policymakers to implement a routine practice of
screening of HBV and HCV in pregnant women and im-
munization of infants for HBV and integration into PMTCT
of HIV. However, this study has some limitations. This
hospital-based study had limited generalization, but we are
trying to represent the general population by increasing the
sample size and multicenter and covering a large geographic
area. We have not done molecular tests for HBV and HCV.
The molecular DNA test is better for diagnosing occult
hepatitis that has not been done in this study, which may
underestimate the prevalence of HBV among pregnant
women.
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5. Conclusion and Recommendations

HBYV and HCV infections are intermediate among pregnant
women in the Amhara National Regional State. This finding
suggests that 4.6% and 1.6% of infants born to HBV and
HCV-infected pregnant women are more likely at risk of
infection vertically from their mothers. We advocate that
screening and integration of HBV, and HCV-infected
pregnant women into PMTCT of HIV are important in
Ethiopia. Factors such as being HIV-positive, history of
multiple sexual partners, blood transfusion, tattooing, family
history of hepatitis, and sharing of toothbrushes were sig-
nificant predictors of HBV infection; similarly, age and
educational status were significantly associated with HCV
infection. Therefore, providing health education on HBV
and HCV transmission, risk behaviors, vaccination of HBV,
screening of all pregnant women, and provision of a birth
dose vaccine for newly born infants within 24 hours is
recommended to prevent MTCT. Moreover, further lon-
gitudinal MTCT and molecular studies will be recom-
mended for HBV and HCV among pregnant women in
Ethiopia.
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