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Infections due to hepatitis B and C viruses in pregnant women, a group known to
have depressed immunity and capable of vertical viral transmission resulting in
neonatal ill health or death is a public health concern. This study was aimed at
investigating the prevalence and possible predisposing factors for hepatitis B and C
viruses among pregnant women registered for antenatal care between May and
December 2014 in a rural clinic. Rapid diagnostic test kits were used to screen for
HBsAg and anti-HCV antibody from blood samples of 300 consenting pregnant
women. Information of their sociodemographic parameters and clinical history
were obtained through oral interviews. The overall prevalence of HBV and HCV in
the study population was 11.0% while HBV was 8.7%, HCV 3.0% and HBV-HCV
coinfection was 1.0%. Of all the possible risk factors studied for both viruses none
was statistically associated with their prevalence. Based on the World Health
Organization standard, HBV had a low endemicity while HCV had a low
endemicity in this population. This is a cause for alarm, therefore requiring the
inclusion for routine screening of these viruses at the point of registration for
antenatal care and also before delivery.

Introduction
factor for HBV infection (Yakassai et al.,
2012). Common outcomes of the viral
infections in mother and neonate lead to
liver failure, cirrhosis, hepatocellular
carcinoma, (Apuzzio et al., 2012),
postpartum
haemorrhage,
coagulation
defects, jaundice, anorexia, still births and
malaise (Esan et al., 2014). Coinfection is
common in areas of high endemicity and
among those at risk for parenteral infection
(Oluboyo et al., 2014).

Viral hepatitis caused by hepatitis B (HBV)
and C (HCV) viruses with its attendant
morbidity and mortality is of public health
significance. Worldwide, it is the most
common cause of hepatic dysfunction
among pregnant women (Esan et al., 2014)
with an increased risk for complication
(Murad et al., 2013) especially as this state
leaves them with a depressed immunity
(Kolawole et al., 2012; Oluboyo et al.,
2014). However, pregnancy is not a risk
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HBV, a DNA virus is reported to have
infected 350-400 million people worldwide
with a resultant 1 million deaths/year
(Hahne et al., 2013). It is the most infectious
of all viruses that can be transmitted
sexually (Apuzzio et al., 2012), being 50100 times more infectious than human
immunodeficiency virus (HIV), 10 times
more infectious than HCV (Samuel et al.,
2004) and can remain infectious outside the
body for more than 7 days (Apuzzio et al.,
2012). Transmission is mainly through
infected blood, sexually and vertically in the
perinatal period (Esan et al., 2014). While
the viral surface antigen (HBsAg) is the
serologic hallmark of infection, the soluble
extractable protein (HBeAg) depicts the
infectious state (Esan et al., 2014). Ten
percent (10%) of infants born to women
with acute HBV infection during the first
trimester of pregnancy are HBsAg positive
at birth and 80-90% of neonates become
HBs Ag positive if acute maternal infection
develops during the third trimester (Mehta et
al., 2013). The World Health Organization
hopes to reduce chronic HBV among
children over 5 years of age to 1% by 2017
(Xenatvongsa et al., 2014).

(Esan et al., 2014), HCV is classified as
high ( 3%), moderate (2-2.9%), low (1.01.9%) and very low (<1.0%) (Alter, 2006).
Although there is an effective vaccine for
HBV, none exists for HCV but there are
antivirals to which the duo respond well. In
view of the asymptomatic nature of these
viral infections, screening as an instrument
for disease detection and intervention is
important. This study was therefore to
investigate the seroprevalence of infection
by these viruses among apparently healthy
pregnant women; the knowledge of which
might help initiate beneficial packages in
antenatal care.
Materials and Methods
This study was carried out in a rural
antenatal clinic in Northern Nigeria among
300 consenting pregnant women who
accessed the clinic between May
December 2014.
About 2ml of blood was collected from each
participant, allowed to settle and
centrifuged. The serum was harvested into a
new tube labeled and stored at 4oC until
ready for use (usually overnight).

Similarly, HCV an RNA virus is known to
have infected about 170 million people
worldwide (Oluboyo et al., 2014) resulting
in about 350,000 deaths per year (Hahne et
al., 2013). Transmission is similar to HBV
and differ only in efficiency (Alter, 2006).
Vertical transmission has been reported in 310% of pregnant women (Esan et al., 2014).
However, the most efficient method of
transmission is through percutaneous
exposure to blood and less efficiently by
mucosal exposure to blood (e.g sexually,
accidental needle). Risk factors for Nigeria
have remained much obscured (Obienu et
al., 2011).

The presence of HBsAg as a surrogate for
HBV infection was detected using a
commercially available rapid test strip
(Acon Laboratories Inc, San Diego, USA)
according to the manufacturer s instructions.
Similarly the HCV infection was determined
by using a commercially available rapid test
strip to detection HCV antibodies in serum
and plasma (Acon Laboratories Inc, San
Diego, USA). The test was carried out
according to the manufacturer s instructions.
Ethical approval
This study was conducted with the approval
of the protocol by the Ethical Committee on

While HBV endemicity is classified as low
(<2%); intermediate (2-8%) and high (>8%)
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Health Research involving humans of the
Federal Medical Centre, Keffi, Nasarawa
State, Nigeria. Informed consent was
obtained from all the participants.

1.0% respectively. HBV exhibited an
intermediate endemicity similar to reports of
8.2% in Maiduguri (Okoloba et al., 2011)
and 8.18% in Minna (Omalu et al., 2012).
However, similar studies among pregnant
women in different parts of Nigeria have
reported higher rates like 11.4% (Osazuwa,
2012), 12.5% (Ugbebor et al., 2011) and
16.5% (Kolawole et al., 2012) in Abuja,
Benin and Osogbo respectively. Likewise,
prevalence rates lower than what were
reported in this study have been obtained in
other parts of Nigeria. These include 7.9%
in Kano (Yakassai et al., 2013), 6.9% in
Maiduguri (Ajayi et al., 2013), 6.78% in
IdoIkiti (Esan et al., 2014), 6.6% in Keffi
(Pennap et al., 2011), 6.0% in Nnewi
(Oluboyo et al., 2014), 5.3% in Niger Delta
(Bugeri et al., 2010), 3.0% in Osogbo
(Adeleke et al., 2013), 22% in Onitsha
(Mbamara and Osiechina, 2010) and 2.2% in
Benin City (Oladeinde et al., 2013).

Statistical analysis
All data from this study were analyzed using
descriptive
statistical
analysis.
A
comparison of the frequency was analysed
using the Chi- square test and a P value of
0.05 was considered statistically significant.
Results and Discussion
Of the 300 pregnant women
that
participated in this study, 8.7%, 3.0% and
1.0% were seropositive for HBV, HCV, and
HBV-HCV co-infection.
None of the
studied risk factors had a statistically
significant outcome (p > 0.05). However
some showed some interesting arithmetic
differences in the stratification. Table1
shows the results as stratified for
sociodemographic characteristics of the
participants.The prevalence for HBV was
highest among those aged 24 -29 years and
30-35 years for HCV. With respect to the
level of education attained the highest
prevalence of HBV occurred among those
that
had
a
secondary
school
education(12.2%) but for HCV it was
among those with a primary school
education(6.4%). The only three cases of coinfection were among those with fewer
deliveries. With respect to clinical
characteristic (Table 2), prevalence of both
viruses was higher among those that had had
a history of blood transfusion (20.8% for
HBV and 4.2% for HCV).

Similar studies from other parts of the world
have reported 0.1% in Norway (Rimseline et
al., 2011), 2.9% in India (Mehta et al.,
2013), 10.8% in Yemen (Murad et al., 2013)
1.75 in Egypt (El-Shabrawi et al., 2013) and
4.1% in Saudi Arabia (Bani et al., 2012).
HCV prevalence in the present study was
found to be low (1.0%). This same rate was
reported in Nnewi (Oluboyo et al., 2014);
1.39% in IdoIkiti (Esan et al., 2014) and
1.6% in Maiduguri (Ajayi et al., 2013).
Other studies that recorded very low
endemicity include 0.4% in Calabar (Mboto
et al., 2010) 0.5% in Niger Delta (Bugeri et
al., 2010). 0.5% in Benin City (Ugbebor et
al., 2013) and 0.8% also in Benin City
(Oladeinde et al., 2013). Some studies
reported HCV prevalence rates classified as
high endemicity. These include reports of
3.0% in Abaji (Osazuwa, 2012), 3.9% in
Irrua (Okunsanya et al., 2013) and 4.5% in
Kaduna (Sheyin et al., 2012).

A wide range of HBV and HCV infection
prevalences have been reported in different
countries and even different regions of the
same country. The frequency of HBV, HCV
and HBV-HCV infection among pregnant
women in this study was 8.7%., 3.0% and
18
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The prevalence of infection for both HBV
and HCV did not show any obvious pattern
when compared to what obtained from
previous studies from other parts of the
country. It contradicts the position of Sheyin
et al. (2012) that there is a consistent pattern
of HCV prevalence increase from Northern
to Southern Nigeria.

for HCV among those with a history of
transfusion. Screening of blood for these
viruses before transfusion has only been
introduced in recent years. In fact, HCV is
not widely screened for in the rural areas.
Despite screening for HBV, it has been
reported that the HBsAg used as a surrogate
of infection is not adequate as HBsAg
seronegatives have been shown to be
positive for other markers that indicate viral
infection (Okoloba et al., 2011). Based on
this fact, it is very possible that the
prevalence of infection was even
underestimated. Other markers will need to
be included for a very safe blood
transfusion.

These differences in similar studies within
the country might be as a result of
differences in the sensitivity of detection
methods, sample number, cultural practices,
environmental
risk
factors,
sociodemographic background, geographical
endemicity, and even the effect of the
interactions of these viruses in a HIV
endemic region.

Worthy of note is the impending inherent
danger of having 10% of HBV positive
infants from the positive mothers of this
study population that are in their first
trimester and 80 -90% from those that are in
their third trimester (Mehta et al., 2013).
Similarly, 3 10% of the HCV positive
mothers are likely to transmit the virus
vertically (Esan et al., 2014). These infants
will now serve as a reservoir of lateral
infection as well as a population with an
impending danger for the development of
hepatic related diseases (Apuzzio et al.,
2012, Esan et al., 2014).

Among participants aged less than 18 years,
neither HBV nor HCV infection was
detected. This might have been as a result of
the paucity of samples screened. Even
though early marriage is a common feature
in the study area, only few women of this
age bracket were available for the study. The
highest prevalence of HBV infection was
among those aged 24 29 years (12.0%) and
30 35 years (4.4%) for HCV. They must
have all been exposed earlier than now. And
for HBV that is easily transmitted sexually,
this coincides with the age of high sexual
activities (Okoloba et al., 2011). This also
supports the position by earlier researchers
that of all sexually transmitted infections,
high risk individuals have a higher
probability of getting infected with HBV
due to its infectious dose.

Co-infection was reported in 1.0% of the
participants. This is higher than reports of
0.5% from Benin (Ugbebor et al., 2013),
0.4% from Calabar (Mboto et al., 2010) and
similar to the report of 1.3% in IdoIkiti
(Esan et al., 2014). There were only three
cases of co-infection which occurred among
women classified as having had 1 - 3
deliveries. This observation had no
statistical
significance,
and
it
proportionately occurred in the most
populous group in the stratification.

Although the history of blood transmission
was not a statistically significant risk factor
for the viral infection in this study as
reported in a study by Oladeinde et al.
(2013), it was arithmetically high. The
prevalence was 20.8% for HBV and 4.2%
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Table.1 HBV and HCV infection prevalence in relation to the sociodemographic
characteristics of the pregnant women
Characteristic
Age (years)
12-17
18-23
24-29
30-35
36
Education
attained
Non-formal
Primary
Secondary
Tertiary
Occupation
Civil servant
Traders
Students
Others
Parity
1-3
4-6
7
Gestation
1st trimester
2nd trimester
3rd trimester

No. screened

HBV +ve (%)

HCV+ve(%)

HCV/HBV+ve (%)

5
147
58
68
22

0(0.0)
13(8.8)
7(12.0)
6(8.8)
0(0)

0(0.0)
3(2.0)
1(1.7)
3(4.4)
0(0)

0(0.0)
1(0.7)
0(0.0)
1(1.5)
1(4.5)

163
47
74
16

13 (8.0)
3(6.4)
9(12.2)
1(6.2)

5 (3.1)
3(6.4)
1(1.3)
0(0.0)

1 (0.6)
21(4.2)
0(0.0)
0(0.0)

8
132
4
156

0(0.0)
11(8.3)
1(25.0)
14(9.0

0(0.0)
7(5.3)
0(0.0)
2(1.3)

0(0.0)
1(0.7)
0(0.0)
2(1.3)

183
97
20

22(12.0)
3(3.1)
1(5.0)

6(3.3)
3(3.1)
0(0.0)

3(1.6)
0(0.0)
0(0.0)

113
149
38

9(8.0)
15(10.1)
2(5.3)

4(3.5)
3(2.0)
2(5.3)

1(0.9)
2(1.3)
0(0.0)

However, co-infection is known to occur
with its attendant complication and must
therefore not be ignored especially in
pregnant women who are likely to transmit
the infection to their neonates. In fact,
Ugbebor posits that HCV transmission
predominantly occurs during pregnancy and
delivery (Ugbebor et al., 2011) while Esan
also noted that HBV is transmitted vertically
during the perinatal period (Esan et al.,
2014). On the whole, the expected risk
factors for viral infection that was studied
(level of education, occupation, parity,
history of miscarriage, sexually transmitted
diseases and bodily incisions) were not

significantly associated with the infections.
There is no obvious explanation for this. An
earlier report noted that risk factor for HCV
have remained obscured for Nigeria (Obienu
et al., 2011). More epidemiological studies
will be required.
In view of the possibility of vertical
transmission, the prevalence of 8.7% and
3.0% for HBV and HCV respectively
reported in the present study justifies
instituting the compulsory screening for
these viruses at the time of antenatal
registration in the study area.
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Table.2 HBV and HCV infection prevalence in relation to the clinical characteristics of the
pregnant women
Characteristic
History of
miscarriage
Yes
No
History of blood
transfusion
Yes
No
History of Surgery
Yes
No
History of sexually
transmitted disease
Yes
No
Scarification
Yes
No

No. screened

HBV+ve (%) HCV+ve (%)

HCV/HBV +ve (%)

72
228

8(11.1)
18(7.9)

1(1.4)
8(3.5)

0(0.0)
8(3.5)

24
276

5(20.8)
21(7.6)

1(4.2)
8(2.9)

0(0.0)
3(1.1)

22
278

2(9.1)
24(8.6)

2(9.1)
7(2.5)

0(0.0)
3(1.1)

92
208

9(9.8)
17(8.2)

7(7.6)
2(1.0)

3(3.3)
0(0.0)

178
122

12(6.7)
14(11.5)

4(2.2)
5(4.1)

2(1.1)
1(0.8)

Alter, M.J. 2006. Epidemiology of viral
hepatitis and HIV-coinfection. J.
Hepatol., 44(1): 56 59.
Apuzzio, J., Block, J.M., Cullision, S.,
Cohen, C., Leong, S.L., London, T.,
McHugh, J.A., Neubauer, R.L, Perillo,
R., Squires, R., Tarrent, D., McMahon,
B.J. 2012. Chronic hepatitis B in
pregnancy: A workshop consensus
statement on screening, evaluation and
management, Part 1. The Female
Patient, 37: 22 34.
Bani, I., Salih, M., Maki, E., Gaffar, A.,
Elhassan, I., Yassin, A.O., Ageely,
H.M. 2012. Prevalence and risk factors
of hepatitis B virus among pregnant
women in JazanRegian Kingdom of
Saudi Arabia. J. Biol. Agricult.
Healthcare, 2(8): 45 48.

Acknowledgement
We wish to acknowledge with thanks the
cooperation of the participants in this study.
References
Adeleke,
M.A.,
Adebimpe,
W.O.,
Samwobo, A., Wahab, A., Akinsoye,
L.S. 2013. Seroprevalence of Malaria,
Hepatis B and Syphilis among pregnant
women. Am. J. Microbiol., 4: 20 23.
Ajayi, B.B., Ajayi, O.D., Hamidu, I.,
Dawurung, J.S., Ballah, A.D., Isah, J.,
Chama, C.M. 2013. Seroprevalence of
some sexually transmitted infections
among
antenatal
attendees
in
University of Maiduguri Teaching
Hospital, Maiduguri, Nigeria. Ann.
Biol. Res., 4(2): 141 145.

21

Int.J.Curr.Microbiol.App.Sci (2015) 4(5): 16-23

Bugeri, F.I., Seiyaboh, E., Jeremiah, Z.A.
2010. Surveying infections among
pregnant women in the Niger Delta,
Nigeria. J. Glob. Infect. Dis., 2(3):
203 211
El-Shabrawi, M., Mohamed, M.F., Hamdi,
M.S.E., Ehab, M., Khamis, S.S., ElKaraksy, H. 2013. Prevalence of
Hepatitis B virus infection among
Egyptian pregnant women A single
center study. Int. J. Trop. Dis., 3(2):
157 168.
Esan, A.J., Omisakin, C.T., Ojo-Bola, T.,
Owoseni,
M.F.,
Fasakin, K.A.,
Ogunleye, A.A. 2014. Seroprevalence
of Hepatitis B and Hepatitis C virus
coinfection among pregnant women in
Nigeria. Am. J. Biomed. Res., 2(1): 11
15.
Hahne, S.J.M., Veldhuijzen, I.K., Wiessing,
L., Lim, T., Salminen, M., van de Laer,
M. 2013. Infection with hepatitis B and
C virus in Europe: a systematic review
of prevalence and cost-effectiveness of
screening. BMC Inf. Dis., 13: 181. doi:
10.1186/1471-2334-13-181.
Kolawole, O.M., Wahab, A.A., Adekande,
D.A., Sibanda, T., Okah, A. 2012.
Seroprevalence of hepatitis B surface
antigenemi.a and its effects on
hematological parameters in pregnant
women in Osogbo, Nigeria. Virol. J., 9:
317.
Mbamara, S.U., Obiechina, J.J.A. 2010.
Seroprevalence of hepatitis B surface
antigen among antenatal clinic attendels
in a private hospital in Onitsha, Southeast. Niger. Med. J., 51(4): 152 154.
Mboto, C.I., Andy, I.E., Eni, O.I., Jewell,
A.P.
2010.
Prevalence,
sociodemographic characteristics and
risk factors for hepatitis C infection
among pregnant women in Calabar
Municipality,
Nigeria.
Hepatitis
Monthly, 10(2): 116 20.

Mehta, K.D., Antala, S., Mistry, M..
Goswani, Y. 2013. Seropositivity of
hepatitis C, Syphilis and HIV in
antenatal women in India. J. Infect.
DevC tries, 7(11): 832 837.
Murad, E.A., Babiker, S.M., Gasim, J.G.,
Rayis, D.A., Adam, I. 2013.
Epidemiology of hepatitis B and
hepatitis C virus infections in pregnant
women in Sana a Temen. BMC
Pregnancy Childbirth, 13: 127.
Obienu, O., Nwokediuko, S., Malu, A.,
Lesi, O.A. 2011. Risk factors for
hepatitis
c
virus
transmission.
Gasteroenterol.
Res.
Pract.,
doi:10.1155/2011/939673.
Okoloba, A.B., Salawu, F.K., Danburam, A.,
Okoloba, L.B., Midala, J.K., Badung,
L.H.,
Olatinwo,
A.W.O.
2011.
Hepatitis B virus infection among
pregnant women in North-Eastern
Nigeria A call for action. Niger. J.
Clin. Pract., 14(1): 10 13.
Oladeinde, B.H., Omoregie, R., Oladeinde,
O.B. 2013. Orevevalence of HIV, HBV
and HCV infections among pregnant
women receiving antenatal care in a
traditional birth home in Benin City,
Nigeria. Saudi J. Health Sci., 2: 113
117.
Oluboyo, B.O., Ugochukwu, V.I., Oluboyo,
A.O., lhim, A.C., Chukwumal, G.O.,
Onyemelukwe, A. 2014. Prevalence of
hepatitis B and C viral infections in
pregnant women attending antenatal
clinic in Nnewi, Nigeria. Eur. Sci. J.,
10(3): 434 441.
Omalu, I.C.J., Jibrin, A., Olayem,i I.K.,
Hassan, S.C., Mgbemena, A.M.,
Adeniran, L.A. 2012. Seroprevalence of
Malaria and hepatitis B (HBs Ag) with
associated risk factors among pregnant
women attending antenatal clinic in
General Hospital Minna, North Cenral
Nigeria. Ann. Rev. Res. Biol., 2(4): 83
88.
22

Int.J.Curr.Microbiol.App.Sci (2015) 4(5): 16-23

Osazuwa, F. 2012. Seroepidemology of
Human
immunodeficiency
virus,
hepatitis B and C among pregnant
women in rural communities of Abaji
Area Council, Nigeria. TAF Prev. Med.
Bull., 11(4): 431 438.
Pennap, G.R, Osanga, E.T., Ubam, A. 2011.
Seroprevalence of hepatitis B surface
antigen among pregnant women
attending antenatal clinic in Federal
Medical Center Keffi, Nigeria. Res. J.
Med. Sci., 5(2): 80 82.
Rimseline, G., Nilscn, O., Kolvstad, H.,
Blystad, H., Aavitsland, P. 2011.
Epidemiology of acute and chronic
HBV infection in Norway 1992-2009.
BMC Infect. Dis., 11: 153.
Samuel, D., Muller, R., Alexander, G. 2004.
Educational
Research,
National
hepatitis B virus programme. Infect.
Dis., 234: 221 332.
Sheyin, Z., Jatau, E.D., Mamman, A.I,
Randawa, A.J., Bigwan, I.E 2012.
Detection of Hepatitis C virus among
pregnant women in Kaduna State,
Nigeria. Wudpecker, J. Med. Sci., 1(2):
012 015.
Ugbebor, O., Aigbirior, M., Osazuwa, F.,
Enabudoso, E., Zabayo, O. 2011. The
prevalence of hepatitis B and C viral
infections among pregnant women. N.
Am. J. Med. Sci., 3(5): 238 241.
Xenatvongsa, A., Komada, K., Kitamura, T.,
Vongphrachnh, P., Pathammavong, C.,
Phounphegak, K.K., Sisouk, T.,
Phonekeo, D.., Senkeopaseuth, B.,
Som-Oulay, V., Ishii, K., Wakita, T.,
Sugiyama, M., Hashiya, M. 2014.
Chronic hepatitis B prevalence among
children and mothers: Results from a
nationwide population based survey in
Lao People s Democratic Republic.
PLOS ONE, 9(2): e88829. doi:
10.1371/Journal. pone. 0088829.
Yakassai, I.A., Ayyuba, R., Abubakar, I.S.,
Ibrahim, S.A. 2012. Seroprevalence of

hepatitis B virus infection and its risk
factors among pregnant women
attending antenatal clinic at Aminu
Kano Teaching Hospital Kano, Nigeria.
J. Basic Clin. Reprod. Sci., 1: 49 55.

23

