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Abstract
Background: Although hepatitis C virus (HCV) may constitute one of the viral hepatitis with high burden in
Nigeria, there is no national data on its awareness and burden among pregnant women to justify its
routine screening.

Objectives: To investigate awareness, seroprevalence and risk factors for HCV infection among pregnant
women in Nigeria.

Methods: A total of 159 pregnant women from antenatal clinics across the six geopolitical zones in
Nigeria consented to anti-HCV testing by third generation ELISA and con�rmed using polymerase chain
reaction technique. Con�rmed HCV positive women were further tested for hepatitis B and HIV. The
women were evaluated for the presence of known risk factors for HCV infection. Odds ratios (ORs),
adjusted ORs (aORs) and their 95% con�dence intervals (CIs) were determined and p-values of <0.05 were
considered signi�cant.

Findings: Of the 159 participants, 77 (48.4%; 95% CI, 38.2% to 60.5%) were aware of HCV infection and
awareness of HCV was associated with participants’ young age (OR=2.21; 95%CI=1.16 to 4.21), high
educational level (OR=3.29; 95%CI=1.63 to 6.64) and participants’ occupation (OR=0.51; 95%CI=0.26 to
0.99).  In multivariable logistic regression, adjusted for confounders, the association between awareness
of HCV and participants’ young age (aOR=1.60; 95%CI=1.09 to 2.35; p=0.018) and high educational level
(aOR=1.48; 95%CI=1.17 to 1.86;p=0.001)remained signi�cant. HCV seroprevalence was found to be 1.3%
(95%CI=0.2% to 4.5%). All (100.0%, 95%CI=12.1 to 100.0%) the HCV-positive participants and 99 (63.1%,
95%CI=51.3% to 76.8%) HCV-negative participants had identi�able HCV risk factors. Dual seropositivity
of anti-HCV/anti-HIV and anti-HCV/HBsAg each accounted for 1.3% and none of the participants was
triply infected or mono-infected with HCV. The more commonly identi�ed risk factors were multiple sexual
partners, 25 (15.7%), shared needles, 22 (13.8%), and blood transfusion, 18 (11.3%). The risk factor
variables did not have signi�cant association with HCV positive status.

Conclusion: There is lack of awareness regarding HCV infection among pregnant women in Nigeria and
awareness is positively in�uenced by young age and high educational level. The prevalence of HCV is
high and provides preliminary evidence to justify routine screening in antenatal clinics. There is also a
need for enlightenment programs in communities and antenatal clinics.

Funding

TETFund National Research Fund 2019 (Grant number TETFund/DR&D/CE/NRF/STI/33).

Plain Language Summary
Background: Although hepatitis C virus (HCV) may be one of the viral hepatitis with high load in Nigeria,
there is no previous Nigerian study to identify its awareness rate and the frequency of the problem among
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pregnant women so as to know whether to be doing HCV test routinely in pregnancy.

Objectives: To examine awareness, frequency and risk factors for HCV infection among pregnant women
in Nigeria.

Methods: A total of 159 pregnant women from antenatal clinics across the six geographical zones in
Nigeria consented to HCV antibody testing and con�rmed by using polymerase chain reaction method.
Con�rmed HCV positive women were further tested for hepatitis B and HIV. The women were assessed for
the presence of known risk factors for HCV infection. Odds ratios (ORs), adjusted ORs (aORs) and their
95% con�dence intervals (CIs) were determined and p-values of <0.05 were considered signi�cant.

Findings: Of the 159 participants, 77 (48.4%) were aware of HCV infection and awareness of HCV was
signi�cantly associated with participants’ young age, high educational level and participants’ occupation.
When the other confounding factors were removed, the association between awareness of HCV and
participants’ young age and high educational level remained signi�cant. HCV constitute 1.3% of pregnant
population. All the HCV-positive participants and 99 (63.1%) HCV-negative participants had recognizable
HCV risk factors. Double seropositivity of anti-HCV/anti-HIV and anti-HCV/HBsAg each accounted for
1.3% and none of the participants was infected by the three viruses or affected alone by HCV. The more
commonly identi�ed risk factors were multiple sexual partners (15.7%), shared needle (13.8%), and blood
transfusion (11.3%). The risk factors did not have signi�cant association with HCV positive status.

Conclusion: There is lack of awareness regarding HCV infection among pregnant women in Nigeria and
awareness is strongly in�uenced by young age and high educational level. The frequency of HCV is high
and provides initial evidence to justify routine screening at the antenatal clinics. There is also a need for
education programs in the communities and antenatal clinics on the existence of HCV to enhance
prevention.

Introduction
Hepatitis C Virus may be one of the common infections among pregnant women in Nigeria, and
worldwide approximately 8% of pregnant women have HCV infection, with the prevalence being as high
as 4% in the United States [1]. According to the U.S. Centers for Disease Control and Prevention, an
estimated 23,000 to 46,000 children in the United States live with HCV infection and values are expectedly
more in East Asia and sub-Saharan Africa [2]. Although there is regional variability in the prevalence of
HCV in Nigeria, the national data on its awareness and burden among pregnant women is lacking [2].

Since there is no guideline for routine screening of HCV and health promotional strategies during
antenatal care in Nigeria, some pregnant women may not be aware of their HCV infection status, as HCV
may not be mentioned by their healthcare providers [2]. Additionally, HCV infection is usually
asymptomatic, so, most infected women may be unaware of their status until the incidental diagnosis of
chronic HCV is made [3].
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Although universal antenatal screening for HCV is largely debatable, prenatal diagnosis of HCV has a
twofold bene�t for mother and child [3]. Prenatal HCV screening helps to diagnose an unacknowledged
infection by the mother. Furthermore, screening during pregnancy discloses HCV exposure status of the
newborn, and provides opportunity for prevention of mother-to-child transmission (PMTCT) of HCV
through prompt and appropriate follow-up after the birth. According to a recent review, the rate of mother-
to-child transmission of HCV is approximately 5% and perinatally infected children develop cirrhosis at an
earlier age than those who acquire HCV as adolescents [3]. More so, HCV infection during pregnancy is
associated with an increased risk of adverse fetal outcomes such as fetal growth restriction and low birth
weight [3]. Therefore, there is need to intensify efforts at PMTCT of HCV [3, 4].

Eradication of the virus in pregnant women and women of childbearing age is the main target in the
prevention and control of HCV infection. Surprisingly, not all hospitals in Nigeria offer prenatal screening
for HCV and the awareness of the HCV infection among pregnant women has not been assessed
nationally. Awareness of the risks associated with HCV infection during pregnancy among pregnant
women will create more demands for HCV screening and PMTCT interventions among them. Some
authorities have argued that routine antenatal screening for HCV is not a viable option in resource-
constrained settings because the information on the e�cacy and safety of antivirals for HCV in
pregnancy is generally lacking, and the treatment of HCV infection during pregnancy is not currently
recommended [4, 5]. Nevertheless, intrauterine and peripartum transmission of HCV are both possible and
higher rates are associated with a high maternal serum viral load and concomitant HIV or HBV infection,
prolonged or di�cult delivery, and invasive fetal monitoring during delivery. Therefore, infection during
pregnancy and infancy needs to be investigated more to design management strategies most effectively
[6]. This may help impact pregnancy care decisions and may involve limiting obstetrical practices that
increase fetal exposure to maternal blood such as avoiding the prolonged rupture of membranes,
invasive fetal monitoring, and episiotomy (in women who screen positive for HCV) [7, 8]. In addition,
knowledge of HCV infection during pregnancy may inform counseling about associated pregnancy risks
such as cholestasis of pregnancy and preterm birth [7].

Hepatitis C virus prevalence in the maternal population mirrors that of the general population and
obstetrics data could also help healthcare planners and caregivers to design and implement evidence-
based interventions for HCV elimination [9]. The World Health Organization has called for HCV
elimination as one of the major public health threat by 2030 [4]. Accordingly, the U.S. Preventive Services
Task Force and the American Association for the Study of Liver Disease-Infectious Diseases Society of
America 2019 guidelines recommend universal HCV screening for all individuals aged 18 years and older
including pregnant women [4]. Routine universal screening for HCV in pregnancy at the �rst prenatal visit
is therefore recommended so as to institute other non-pharmacological interventions [10]. Moreso, HCV
screening will promote Sustainable Development goal 3, and general wellness for both mother and child.

There is currently no national data on the awareness and prevalence of HCV among pregnant women in
Nigeria. This study was therefore undertaken to assess the awareness, seroprevalence and potential risk
factors of HCV infections within the Nigerian national obstetric population.



Page 7/18

Materials And Methods
Study design

This was a multicenter national hospital-based cross-sectional pilot baseline study designed to explore
the HCV awareness, the prevalence of HCV and factors affecting such awareness and prevalence rates
among pregnant women.

Study area

The study was conducted in Nigeria, a country made up of 36 states and the Federal capital territory
grouped into six geopolitical zones. Participants were recruited from one randomly selected tertiary level
health facility in each of the �ve geopolitical zones in Nigeria apart from the South East zone where the
lead institution for the TETFund National Research Fund 2019 was located. The sites randomly selected
are: Aminu Kano Teaching Hospital, Kano [North-West zone]; Obafemi Awolowo University Teaching
Hospital Complex, Ile-Ife [South-West zone]; University of Port Harcourt Teaching Hospital, Port-Harcourt
[South-South zone]; University of Abuja Teaching Hospital, Gwagwalada [North-Central zone]; University
of Maiduguri Teaching Hospital, Maiduguri [North-East zone] in addition to the lead Institution, Nnamdi
Azikiwe University Teaching Hospital, Nnewi [South-East zone]. A summary of the protocol is described
here, and the complete protocol has previously been published [11].

Study population

The study was carried out among consenting pregnant women, who were attendees of the antenatal
clinic in randomly selected health care facilities in each of the six geopolitical zones of Nigeria.

Inclusion criteria

Pregnant women registered for their antenatal care in the study sites were eligible to participate in the
study.

Exclusion criteria

Non-pregnant women and women whose pregnancy could not be con�rmed by ultrasound or blood test
were excluded.

Recruitment of participants

We employed random sampling by selecting 6 tertiary hospitals across the 6 geopolitical zones in
Nigeria. The research assistants were adequately trained in recruiting and screening pregnant women in
the survey. Pregnant women were recruited from the antenatal clinics of each hospital over a one month
(between June 2, 2020 and July 1, 2020) period. After detailed explanation of the objectives, procedures
and possible bene�ts of the study, only those who accepted to participate in the study and gave a written
informed consent were enrolled into the study. The participants were then interviewed using study
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speci�c tool. The study tool contained questions asking women whether they had heard of HCV infection,
including whether they had speci�c risk factors for HCV such as past history of HBV, intravenous drug
use, multiple sex partners, etc). Past history of HBV was de�ned as participants who previously tested
positive to hepatitis B surface antigen. Intravenous drug use was de�ned as injection of chemicals into
the body through a hypodermic needle into a vein. A person was de�ned to have multiple sex partners,
when the person has sex with more than one person at the same time. Pregnant women who completed
the survey, were asked for their contact details and given a sole identi�er; a research team member cross
checked these details to ensure each woman �nished the survey questions. Thereafter, blood sample was
collected for HCV determination.

Laboratory procedure and analysis

Five milliliters of the blood sample was aseptically collected by venipuncture from each pregnant woman
into a plain specimen bottle after consent was sought and obtained. The participant’s code, age, time and
date of collection were labeled on the bottle for proper identi�cation. Each of the samples was
centrifuged at 3,000/rpm for 5 min and the serum portion was used on the test strip for antigen or
antibody detection. Sera samples were stored at -25oC in line with the kit manufacturer’s instruction until
screened for HBsAg, anti-HIV, and anti-HCV antibodies. Screening for Anti-HCV antibodies was conducted
using the Enzyme-linked immunosorbent assay (ELISA) kit manufactured by LabACON (Hangzhou
Biotest Biotech Company, Ltd., China) which has a speci�city of 99.0% and a sensitivity of 99.9%
according to manufacturer declared �gures. The kit has in-built controls. The manufacturer’s instruction
was strictly followed and executed by trained research assistants in each facility. The results were
reported as positive or negative. The Anti-HCV antibodies tests were con�rmed using DNA PCR analysed
centrally at Molecular Virology Laboratory, NAUTH, Nnewi, Nigeria. Serial rapid HIV testing was done
according to Nigerian National HIV testing guidelines viz. Alere Determine HIV-1/2 (Alere Medical Co. Ltd.,
Matsudo, Japan) test kit as a screening test, followed by the Uni-Gold Recombigen® HIV-1/2 (Trinity
Biotech, Ireland) assay if positive and �nally con�rmed by HIV1/2 STAT-PAK (Chembio Diagnostic
Systems, Inc., USA). The HBsAg were tested using an ELISA kit manufactured by LabACON (Hangzhou
Biotest Biotech Company, Ltd., China).

Study Endpoints

The primary endpoint was the awareness and seroprevalence of HCV. The other measures of interest
included patient demographics, risk factors for HCV, and medical history.

Sample size determination

No formal sample size calculations were made because of the preliminary nature of the study [12].

Statistical analysis
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The data were entered into an Excel 2016 spreadsheet (Microsoft Corporation, Redmond, WA, USA) and
subsequently was imported into Statistical Package for the Social Sciences (SPSS) Version 22.0 (IBM
Corp., Armonk, NY, USA). Statistical analyses were performed with Statistical Package for the Social
Sciences (SPSS) Version 22.0 (IBM Corp., Armonk, NY, USA). The bivariate analysis was performed using
a Pearson’s chi‐square test or Fisher’s exact test, whenever appropriate, to compare the demographic
characteristics (e.g., age, marital status) as well as risk factors for HCV (e.g., occupational sex worker,
multiple sex partner) and awareness and prevalence rates. Conditional logistic re gression was employed
in the multiple regression analysis to determine variables associated with awareness of HCV, while
controlling for other confounding variables (such as: religion, marital status, and ownership of housing).
In this analysis, the odds ratio (ORs), adjusted ORs (aORs) and con�dence interval was set at 95% and
p<0.05 was considered signi�cant.

Ethical consideration

Written consent was obtained from all participants before recruitment into the study. Ethical clearance for
this study was obtained from the National Health Research Ethics Committee, with registration number:
NHREC/01/01/2007-23/01/2020 (approval date: January 23, 2020) in accordance with the Helsinki’s
code of conduct for biomedical research involving human subjects. Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidance was used for reporting. Full details of the
study are in the protocol [11].

Results
During the one-month pilot study period, 159 participants were enrolled into the study. The data of the
159 participants was reported. The �ow chart is shown in Figure 1. The result of the bivariate analysis of
the association between HCV infection awareness and respondents’ socio-demographic characteristics is
shown in Table 1 while Table 2 shows the association between hepatitis C awareness and respondents’
socio-demographic characteristics based on bivariate test and multiple logistic regressions.

Of the 159 participants, 77 (48.4%; 95% CI, 38.2% to 60.5%) were aware of HCV infection. HCV awareness
was found to be associated with participants’ age (p=0.018) and educational level (p=0.001), but not with
religion, unmarried status, occupation or residing in a rented apartment. Two participants screened and
con�rmed positive for HCV, giving an HCV prevalence of 1.3% (95%CI=0.2% to 4.5%). All the two HCV-
positive participants (100.0%, 95%CI=12.1 to 100.0%) and 99 (63.1%, 95%CI=51.3% to 76.8%) HCV-
negative participants had identi�able HCV risk factors (p>0.05). Dual seropositivity of anti-HCV/anti-HIV
and anti-HCV/HBsAg each accounted for 1.3% and none of the participants was triply infected or mono-
infected with HCV. 

Table 3 shows the association between awareness of hepatitis c virus and respondents’ risk factors for
HCV infection. The commonest identi�ed risk factors included multiple sexual partners, 25 (15.7%),
shared needles, 22 (13.8%), and blood transfusion, 18 (11.3%).
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The association between HCV status and respondents’ risk factors for HCV is shown in Table 4. The risk
factors variables (histories of multiple sexual partnership (p=0.231), shared needle (p=0.193), blood
transfusion (p=0.793), etc) did not have signi�cant association with HCV positive status.

Discussion
This study reveals the high awareness gaps and burden of HCV among pregnant women in Nigeria. In
this study only 48.4% of the participants were aware of HCV infection and such awareness was
signi�cantly in�uenced by young participants’ age (p=0.018) and high educational level (p=0.001). The
prevalence of HCV was 1.3% and all the HCV-positive participants and 63.1% of HCV-negative
participants had identi�able HCV risk factors. All the HCV positive cases were either dually infected with
HIV or HBsAg. None of the participants was triply infected for HCV, HBV and HIV or mono-infected with
HCV. The identi�ed risk factors did not have signi�cant association with HCV positive status.

Our �ndings identi�ed awareness gaps for HCV infection among pregnant women in Nigeria with less
than 50% being aware of HCV infection. This was in contrast with �ndings from a study in the USA
conducted among pregnant women with opioid use disorder in which 97% were aware of HCV [13]. The
high awareness gaps among our study participants might be due to difference in study populations.
While our study involved all pregnant women attending antenatal clinics, the quoted study from the USA
[13] involved only pregnant women with opioid use disorder who may have been previously reached with
messages regarding HCV by their healthcare providers in the course of discussing the implications of
opioid use and infections that could be transmitted by intravenous drug users. The differences in the
epidemiology of HCV in the study settings may be an additional reason for the observed differences in
awareness levels. The low awareness of hepatitis C infection among the study participants is worrisome
and calls for need for more health education on hepatitis C and other infections among pregnant women
in Nigeria. The antenatal care provides a big opportunity to offer pregnant women health education
including hepatitis C infection. The �nding from this study makes the case for provider counseling and
education at the time of antenatal booking and care for pregnancy.

Our study has also revealed that the level of awareness was positively in�uenced by young age (p=0.018)
and high educational level (p=0.001). These �ndings are understandable because younger women and
women with high educational levels may be more likely to seek healthcare related information. In a recent
Ethiopian study, young age (17-25 years) was a signi�cant predictor of HCV infection [14], while a
previous report [15] from the same country revealed high HCV status among pregnant women with higher
education level.

The seroprevalence of anti-HCV antibodies of 1.3% was higher than 0.5% reported previously in Anyigba,
Nigeria by Omatola et al [16] and 0.3% reported in India by Parveen et al [17] in an antenatal population in
India, but similar to 1.6% reported in a recent Ethiopian study by Dagnew et al [14]. However, this rate was
lower than 3.9% reported by Okusanya et al in Irrua, Nigeria [18] as well as �ndings of other
epidemiological studies that revealed a prevalence of 2 to 4% [16, 19, 20]. Our �ndings were also lower
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than 8.07% found in a study in Ethiopia [17]. In a systematic review involving 26 studies conducted by the
CDC on HCV infection during pregnancy, the HCV-positive prevalence was 1.2% [21].

As revealed in this study, HCV prevalence has no statistically signi�cant association with any of the
potential risk factors for HCV even though it was higher among participants with histories of multiple
sexual partners and shared needles. This �nding is analogous to a previous Nigerian study by Okusanya
et al [18] as well as an Ethiopian report by Dabsu and Ejeta [15]. Moreover, since both HIV and HCV or
HBV and HCV share common risk factors and mode of transmission, it will be equally important to
incorporate information on HCV risk factors into HIV/AIDS and HBV intervention strategies in Nigeria as
an alternative. On the other hand, to drastically reduce the prevalence of this deadly disease in Nigeria, a
nationwide health promotional campaign should be done to help create awareness regarding HCV
infection.

Unlike �ndings from a previous study in Ke�, Nigeria by Oti et al [22] where no pregnant woman was co-
infected with HCV and HBV, our report revealed that no woman was mono-infected with HCV and 1.3%
had HCV/HBV or HCV/HIV. Our overall HCV-HIV co-infection of 1.3% was similar to 1.5% reported by
Ezechi et al in Lagos, Nigeria among HIV-positive pregnant population [23] but lower than 2.9% reported
in Ethiopia [15].

The Society of Gynecology and Obstetrics of Nigeria (SOGON) has recently advised for routine screening
of pregnant women for HCV infection in Nigeria. However, in 2018, universal hepatitis C screening during
pregnancy was recommended by the American Association for the Study of Liver Diseases and the
Infectious Diseases Society of America. Since that time, the and Centers for Disease Control and
Prevention (CDC) United States Preventive Task Force (USPSTF) have updated their previous guidance
and speci�cally recommended screening for all pregnant women during each pregnancy, except in
settings where the prevalence of HCV infection is <0.1% [21]. By extension, this guideline should apply to
Nigerian settings since the prevalence of HCV in Nigeria in this study is 1.3%. These guidelines all
acknowledge the cost-effectiveness of universal screening and the inadequacies of risk-based screening.
However, in the absence of endorsement of these guidelines from the obstetrics societies, screening
practices will likely remain non-uniform across obstetrics practice units in the United States [7].

The clinical importance of this study was that pregnancy is one of the few points of contact women of
reproductive age have with their healthcare providers; therefore, pregnancy provides a crucial time for
targeting this population for HCV screening. Children also bene�t from maternal screening, because the
primary route of infection in children is vertical transmission during pregnancy, and children are not
routinely assessed for liver disease [1]. Universal screening offers several advantages that position us for
a future where HCV treatment in pregnancy can happen and offers us progress toward the elimination of
HCV [24]. Our experience underscores the importance of obtaining information about at-risk behavior.
Although universal HCV screening will identify patients who fail to acknowledge risk behaviors,
discussing HCV and the medical complications associated with acquiring HCV in pregnancy and its
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mother-to-child transmission should also be part of prenatal counseling. Future research should evaluate
the impact of this prenatal screening guideline on clinical practice.

The strength of this study is the multicenter study site design and appears to be the �rst national study in
Nigeria to evaluate the HCV awareness rate among pregnant women population to the best of the authors
knowledge. Additionally, studies have shown that after using a screening assay, a con�rmatory test to
con�rm anti-HCV status was needed; this was provided by the HCV RNA testing carried out to con�rm the
HCV infection in this study [1, 3]. Since the study design was cross-sectional and the data was
preliminary, it shares the shortcoming of constructing cause and effect relationship. There are some
limitations. For instance, although our present protocol included determination of rates of seroconversion
for these viral infections in pregnancy, we could not evaluate for seroconversion or birth outcomes in our
present preliminary �ndings, which is an important reminder that women can remain at risk for new HCV
infections even during pregnancy [11]. Awareness of HCV could be quite challenging in some settings
where people may confuse HCV, hepatitis A virus (HAV), and HBV. However, we avoided this confusion by
interpreting the questionnaires in vernacular language.

Conclusion
The awareness of HCV infection among pregnant women in Nigeria is less than 50% and it is positively
in�uenced by younger age and higher educational level. HCV prevalence rate was 1.3% and none of the
known risk factors was signi�cantly associated with it. Although the results of the completed survey with
a larger study sample would provide more clarity in the awareness and prevalence of HCV, routine
screening may be a viable option.
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Due to technical limitations, table 1,2,3,4 is only available as a download in the Supplemental Files
section.
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Figure 1

Flow chart of the study participants
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