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Original Research Article  1 

Evidence of Hepatitis C Virus antibodies amongst pregnant women in parts of North 2 

Central Nigeria. 3 

 4 

ABSTRACT 5 

Background: Hepatitis C virus (HCV) is one of the viral hepatitis of great public health significance 6 

globally. The infection if not detected and treated at the early stage can cause liver fibrosis that may lead 7 

to liver cirrhosis, hepatocellular carcinoma and the eventual death of the individual.  8 

Aim: To determine the evidence of HCV antibodies amongst pregnant women in parts of North Central 9 

Nigeria. 10 

Study Design: Cross-sectional. 11 

Materials and Methods: The study was a hospital based cross-sectional study. Eight hundred and one 12 

(801) samples were collected from consented pregnant women in the study area and were examined for 13 

anti-HCV antibody using a third generation enzyme-linked immunosorbent assay (ELISA) Test kit 14 

(Autobio Diagnostics, China) based on the manufacturer’s instructions. Structured questionnaires were 15 

administered to the participants and results were analyzed using SPSS version, 23.0 statistical software 16 

package. 17 

Result: Of the 801 samples examined amongst pregnant women in this study, 3.6% were seropositive for 18 

HCV antibodies. Age group 10- 20 years had the highest seroprevalence of 6.3%, followed by the age 19 

group 31-40 with the prevalence of 3.8%, while the age group 41-50 years had the least with no 20 

detectable HCV antibodies. The result showed no significant difference (p = .53). The sero-prevalence of 21 

HCV antibodies in relation to marital status shows that the singles had the highest seroprevalence of 22 

5.3%, followed by the married with 3.6%, while the least were recorded amongst the divorced and 23 

widowed who showed no detectable evidence of HCV antibodies in their samples. Statistically, the result 24 

showed no significant association (p = .93). Participants with non-formal education had the highest 25 

seroprevalence of 4.9%, followed by those with secondary education with a seroprevalence of 5.3% and 26 

the least was recorded among those with primary education with a seroprevalence of 2.4%. However, the 27 

result showed no significant difference (p = .78). 28 

Conclusion: HCV antibodies is evident amongst 3.6% of the pregnant women that consented for the 29 

study and this call for health care providers and policy makers to ensure that HCV is included among the 30 

routine investigations carried out for ante-natal women in all health facilities in the area during their ante-31 

natal care, this will help the health personnel in the provision of good health care delivery to the mothers 32 

and their babies.  33 
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1. INTRODUCTION 38 

Hepatitis C virus infection is a major cause of chronic liver disease, cirrhosis, and hepatocellular 39 

carcinoma, giving rise to a major global public health issue [1]. Hepatitis C virus infection is a serious 40 

public health problem worldwide. HCV causes chronic infection in 70– 80% of infected people. Chronic 41 

HCV infection may progress to chronic hepatitis and cirrhosis, leading in many cases to severe 42 

complications including hepatocellular carcinoma (HCC) and death [2]. 43 

 44 

HCV is a prototype member of the Hepacivirus genus (from the Greek hepar, hepatos, liver) and is further 45 

classified into at least seven major genotypes that differ by about 30 per cent in their nucleotide 46 

sequence. These genotypes (1, 2, 3, 4, 5, 6 & 7) have shown differences with regard to their worldwide 47 

distribution, transmission and disease progression [3, 4]. 48 

 49 

HCV is a single-stranded, positive-polarity RNA virus, a member of the family Flaviviridae. The HCV 50 

genome encodes a single long polyprotein with the following gene order: 5’-C-E1-E2-p7-NS2-NS3-NS4A-51 

NS4B-NS5A-NS5B-3’ [5]. 52 

 53 

HCV is a highly infectious, blood-borne agent that causes liver related ailments, and a significant cause of 54 

morbidity and mortality in the human population. Identification of HCV genotype/subtype is important for 55 

therapy and patient management. Recent studies revealed that there are the 7 major HCV genotypes and 56 

67 subtypes [6]. 57 

 58 

Viral hepatitis during pregnancy is associated with high risk of maternal complications. It has a high risk of 59 

vertical transmission, and it has been reported as the leading cause of maternal death [7, 8]. Vertical 60 

transmission of hepatitis C virus from an infected mother to her unborn child occurs in less than 10% of 61 

pregnancies and there are no measures that alter this risk [9]. It is not clear when during pregnancy 62 

transmission occurs, but it may occur both during gestation and at delivery [10]. A long labour is 63 

associated with a greater risk of transmission [1]. Another main risk factor identified for vertical 64 

transmission was maternal hepatitis C viremia. For mothers who tested positive for HCV RNA, vertical 65 
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transmission was significantly higher at 7.1% when compared with 0.0% transmission for those who 66 

tested HCV RNA negative antenatally [11]. 67 

 68 

This study was designed to determine the prevalence of HCV antibodies amongst pregnant women and to 69 

evaluate its association with age, marital and educational status. 70 

2. MATERIALS AND METHODS 71 

2.1 BACKGROUND OF THE STUDY AREA 72 

The North Central Nigeria is made up of six states and Abuja the capital of Nigeria. This study covered 73 

three states which comprised of Plateau State, Nasarawa State and Benue State. The States have a 74 

diverse range of indigenous ethnic groups. The hospitals used for sampling were the major tertiary health 75 

facilities in the study area which serve as referral centres to the other primary and secondary health care 76 

facilities for patients in the study area. 77 

2.2 STUDY DESIGN 78 

The design was a hospital based cross-sectional study. Samples were collected randomly from all 79 

consented pregnant women from the study area and examined for the presence of antibodies for HCV in 80 

relation to some vital bio-data captured in a structured questionnaire that was served to all the 81 

participants. 82 

2.3 STUDY POPULATION 83 

The study population focused on pregnant women attending antenatal clinics at Jos University Teaching 84 

Hospital (JUTH), Federal Medical Centre (FMC), Makurdi and Federal Medical Centre (FMC), Keffi. 85 

2.4 ETHICAL CONSIDERATION 86 

Ethical approvals were obtained from the Research Ethics Institutional Review Board of Jos University 87 

Teaching Hospital, Plateau State, Federal Medical Centre Makurdi, Benue State and Federal Medical 88 
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Centre Keffi, Nasarawa State before the commencement of the work. Also, informed consent of each 89 

participant was obtained before the collection of sample. 90 

2.5 SAMPLING METHOD 91 

A structured questionnaire was administered randomly to each consented participant in order to obtain 92 

some demographic data which include: their age, marital and educational status. 93 

2.6 SAMPLE COLLECTION 94 

Five millilitres (5 ml) of blood was collected in an anti-coagulated tube. The plasma was separated and 95 

stored in a freezer at -20 until ready for use. 96 

2.7 INCLUSION AND EXCLUSION CRITERIA 97 

All those that consented and were HIV negative within the study population were recruited. All those who 98 

declined their consent and those infected with HIV were excluded. 99 

2.8 ASSAY PROCEDURE 100 

The samples were all examined for antibody to HCV (anti-HCV) using a third generation ELISA Kit 101 

manufactured by Autobio Diagnostics, China in accordance with the manufacturer’s instructions.   102 

 103 

2.9 STATISTICAL ANALYSIS 104 

Data was subjected to statistical analysis using the statistical software SPSS version 23.0. Pearson chi-105 

squares were calculated at a 95% confidence interval. P values < .05 were considered statistically 106 

significant. 107 

 108 

3. RESULTS 109 

Of the 801 samples examined amongst pregnant women in this study, 3.6% were seropositive for HCV 110 

antibodies. Age group 10- 20 years had the highest seroprevalence of 6.3%, followed by the age group 111 

31- 40 with the prevalence of 3.8%,  while the age group 41-50 years had the least with no detectable 112 

HCV antibodies as shown in Table 1. The result showed no significant association (p = .53). 113 
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 114 

Table 1: Age-related Seroprevalence of HCV antibodies amongst pregnant women in the study 115 

area 116 

 Age group (Years)           No. Examined                                          No. Positive (%) 

     10- 20                                   80                                                          5(6.3) 

     21-30                                  499                                                         16(3.2) 

     31-40                                  212                                                           8(3.8) 

     41-50                                    10                                                           0(0.0)  

      Total                                  801                                                         29(3.6) 

                                           χ²= 2.220                  df= 3           p = .53                                                                                                  

                                           

 

The sero-prevalence of HCV antibodies in relation to marital status shows that the singles had the highest 117 

seroprevalence of 5.3% followed by the married with 3.6%, while the least were recorded amongst the 118 

divorced and widowed who showed no detectable evidence of HCV antibodies (0.0%) in their samples as 119 

shown in Table 2. Statistically, the result showed no significant difference (p = .93). 120 

 121 

 122 

 123 

 124 

 125 



6 

 

Table 2: Seroprevalence of HCV antibodies among the pregnant women in relation to marital 126 

status 127 

   Marital status                    No. Examined                                      No. Positive (%) 

     Single                                    19                                                            1(5.3) 

     Married                                774                                                         28(3.6) 

     Divorced                                 3                                                            0(0.0) 

     Widowed                                 5                                                            0(0.0)    

      Total                                   801                                                         29(3.6) 

                        χ²= 0.447                  df= 3            p = .93 128 

 129 

Table 3 shows that participants with non-formal education had the highest seroprevalence of 4.9%, 130 

followed by those with secondary education 33 (5.3%) and the least was recorded among those with 131 

primary education with a seroprevalence of 2.4%. However, the result showed no significant difference (p 132 

= .78). 133 

 134 

 135 

 136 

 137 

 138 

 139 

 140 
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Table 3: Seroprevalence of HCV antibodies among the pregnant women in relation to educational 141 

status 142 

   Educational status                    No. Examined                               No. Positive (%) 

     Non-formal                                    61                                                3(4.9) 

     Primary                                          85                                                2(2.4) 

     Secondary                                    343                                              14(4.1) 

     Tertiary                                         312                                              10(3.2)    

      Total                                            801                                              29(3.6) 

                       χ²= 1.049                  df= 3            p = .78 143 

 144 

4. DISCUSSION 145 

Of the 801 pregnant women examined in the study population, 3.6% were sero-positive for HCV 146 

antibodies. This is comparable with earlier findings across the country such as Ugbebor et al. [12] 147 

reported a seroprevalence of 3.6% in Benin, Southeastern, Nigeria; Sheyin et al. [13] reported a sero-148 

prevalence of 4.5% in Kaduna State, Northwestern Nigeria, while Mboto et al. [14] reported a low 149 

seroprevalence of 0.4% in Calabar, Southeastern Nigeria, while Ogunro et al. [15] reported a much higher 150 

seroprevalence of 9.2% for HCV antibodies in South-western Nigeria. The similarities or discrepancies in 151 

the result obtained in this study and the other findings across the country may be attributed to differences 152 

in the health care delivery systems, socio-cultural or religious beliefs and the sample sizes used in the 153 

various studies. 154 

 155 

This study reveals that the age group 10- 20 years had the highest prevalence and it decreases with 156 

increase in age. Earlier studies agreed that the highest seropositivity of HCV antibodies occurred within 157 

the most productive age group [16, 17]. Seropositivity has been found to increase up to the age of 40 158 
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years and then declines [18]. It may be due to exposure of these women to risk factors associated with 159 

the transmission of HCV infection. In our study, the seroprevalence in younger women was found to be 160 

higher up to the age of 40 years, similar to the other studies [19, 20]. The result obtained in this study 161 

reveals that age did not show any significant association with the seroprevalence (p = .53). 162 

 163 

The sero-prevalence of HCV antibodies in relation to marital status shows that the singles had the highest 164 

seroprevalence of 5.3%, followed by the married with 3.6%, while the least were recorded amongst the 165 

divorced and widowed who showed no detectable evidence of HCV antibodies in their samples as shown 166 

in Table 2. Statistically, the result showed no significant difference (p = .93). Afolabi et al. [21] reported 167 

that the unmarried had the highest seroprevalence of 2.1% while the married had a seroprevalence of 168 

1.0%. Nwannadi et al. [22] in a similar study among sickle cell anaemia patients reported that the singles 169 

had a higher prevalence of HCV antibodies (60%; n= 6) than the married patients (40%; n= 4). Contrary 170 

to these findings was a study carried out in Egypt by Sangha et al. [23] who reported the highest 171 

prevalence among those once married (16.8%), followed by the married (12.8%) and the least observed 172 

among the singles (3.0%). The differences recorded in these studies may be due to variation in certain 173 

risky activities engaged by the different marital groups such as unprotected sex with multiple partners, 174 

use of contaminated sharp instruments for body piercing, unsafe injections, contaminated medical 175 

devices, socio-cultural or religious beliefs and the sample sizes used in the different studies.    176 

 177 

This study shows that participants with non-formal education had the highest seroprevalence of 4.9% and 178 

the least was recorded among those with primary education with a seroprevalence of 2.4%. Although, the 179 

result showed no significant difference (p = .78), there is need for more enlightenment campaign and 180 

treatment of all those confirmed to be positive for Hepatitis C Virus infection irrespective of their 181 

educational status in order to eradicate or minimize further spread of the infection in the area. Afolabi et 182 

al. [21] in a study among blood donors at Ibadan, South-western Nigeria reported that those with tertiary 183 

educational status had the highest with 2.0%, followed by those with secondary education (1.1%) and the 184 

least recorded among the illiterate/ Quranic education with 0.0% each. The higher prevalence recorded 185 
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among those with tertiary and secondary education may be due to exposure of these groups to certain 186 

risk factors or practices that can predispose them to the infection such as transfusion of contaminated 187 

blood, religious beliefs, cultural differences and involvement in gangs or cults. Kumar et al. [24] reported 188 

in a similar study in north India that literacy status had no significant effect on the prevalence of anti-HCV. 189 

On the contrary Rajesh  and Sadiq [25] in a study among the general Population in Central Region of 190 

Yemen showed the highest seroprevalence of HCV antibodies among illiterate subjects (0.59%; n= 14) 191 

and lowest among postgraduate subjects (0.00%; n= 0). The difference was found to be statistically 192 

significant (p > .001). 193 

 194 

5. CONCLUSION 195 

The seroprevalence of HCV antibodies in this study was 3.6%. HCV antibodies is evident amongst 196 

different age groups, marital and educational status in this study and these calls for health care providers 197 

and policy makers to ensure that HCV screening should be included among the routine investigations 198 

carried out for ante-natal women in all health facilities in the area during their ante-natal care, this will help 199 

the health personnel in the provision of good health care delivery for the mothers and their babies. 200 

Considering the public health significance of this infection, the high cost of the confirmatory tests and 201 

drugs for HCV therapy which is out of the reach of most of the participants. The government should 202 

collaborate with non-governmental agencies to set up free standard molecular diagnostic laboratories and 203 

treatment centres for those found to be positive. These will go a long way in the prevention and control of 204 

the infection in the study population.  205 

 206 

CONSENT 207 

The Consent forms were filled and signed by all who participated in the study. Those that consented were 208 

within the age range of 17- 50 years. 209 

 210 

 211 

 212 
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