
© 2020 Nigerian Medical Journal | Published by Wolters Kluwer - Medknow 245

Abstract

Original Article

Introduction

Hepatitis C virus (HCV) is an RNA virus from the Flaviviridae 
family. Like the human, immunodeficiency virus  (HIV), it 
is a major global public health problem. Following HCV 
infection, the virus may be spontaneously cleared; however, 
the persistence state in the body may lead to chronic hepatitis, 
liver cirrhosis, hepatocellular cancer, and liver failure. The 
World Health Organization estimated that in 2015, about 
71 million persons lived with HCV infection in the world 
which account for 1% of the world population and there were 
1.75 million new infections in that year. 1 It was also estimated 
that among the 36.7 million persons living with HIV in 2015, 
about 2.3 million (6.3%) also had HCV. Sub‑Saharan Africa 
has the highest burden of HCV in the world, with an estimated 
prevalence of 5.3% and a total of 32 million infected persons.1‑3

Epidemiological studies have demonstrated that HIV and 
HCV co‑infection is becoming increasingly recognized 
worldwide because of the similarities in the mode of 
transmission. The main routes of transmission of HCV are 
like those of HIV infections which include intravenous drug 
use, unsafe blood and blood product use, sexual contact, 
and mother‑to‑child transmission (MTCT).4 While MTCT of 
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HCV is well documented,5 unlike HIV, the risks factors for 
MTCT of HCV are yet to be fully elucidated. It is, however, 
documented that HCV transmission is not influenced by the 
mode of delivery or infant feeding practice but appears to be 
increased with high maternal viremia and HIV co‑infection.6

There is a global call for the eradication of HIV and HCV 
by the year 2030.1,7 Efforts to reduce risk of MTCT of HIV 
have led to the adoption of universal HIV screening for all 
pregnant women to identify those that are infected who 
should receive interventions to reduce MTCT. At present, 
screening for HCV is not part of routine antenatal care in 
most settings.

The effective interventions of the use of antiretroviral drugs 
and safe antenatal, delivery, and infant feeding practices 
have resulted in the reduction of the risk to MTCT of 
HIV to <1% in many countries, compared to the natural 
MTCT risk of about 25%–40%.8 The documented MTCT 
risk of HCV is 6%–8% and can be as high as 15%–25% in 
women with co‑infection with HIV.9 However, there are the 
challenges with the management of HCV in pregnancy. The 
treatment of HCV during pregnancy is essentially supportive 
as the known effective drugs including pegylated interferon, 
ribavirin, and direct‑acting antivirals are contraindicated 
during pregnancy. HIV infection has a significant impact 
on the natural history of patients with HCV infection.10 HIV 
coinfection accelerates the progression of HCV and vice 
versa. It is also documented that the vertical transmission of 
the two viruses is increased in the situation of coinfection.11 
Some authors from sub‑Saharan Africa have reported an 
increased prevalence of HCV and HIV/HCV co‑infection 
among pregnant women,12 which may be partly related 
to the endemic nature of HIV infection in sub‑Saharan 
Africa, where availability of blood screening facilities 
is questionable and many pregnant women receive blood 
transfusion especially from commercial blood donors, 
among whom a high prevalence of HCV infection has been 
reported.13

Until recently, HIV sentinel surveys among pregnant 
women in Nigeria were used to monitor the trend of the 
HIV epidemic in the country.14 In 2018, a nationwide 
community survey of HIV in Nigeria was undertaken 
which showed a mixed epidemic. While the national 
median prevalence was 1.5%, the median prevalence in 
the states varied from 0.3% to 5.6%.15 Although there are 
yet no organized nationwide study of HCV in Nigeria, an 
assessment of studies on HCV from across the country 
indicate the prevalence varies widely depending on the 
sub‑population studied. Only a few of these studies on 
HCV focussed on pregnant women. This study set out to 
determine the prevalence of HIV, HCV, and co‑infection 
rate of HIV/HCV among pregnant women in Abuja, 
Nigeria. We also determined the risk factors for acquisition 
of these infections among the pregnant women.

Materials and Methods

Sample size estimation
The minimum sample size “n” was determined using the 
following formula: z2pq/d2, where:
•	 z = The standard normal deviate, usually set at 1.96 

which corresponds to the 95% confidence interval (CI)
•	 p  =  Estimated prevalence of HCV  (13.3% based on 

previous study in Keffi, Nigeria16)
•	 q = 1.0 − p
•	 d = degree of accuracy desired, usually set at 0.05% 

or 5%
•	 T h e r e f o r e  n   =   z 2 p q / d 2 

= (1.962 × 0.13 × 0.87)/0.052 = 173.8.

Ten percent of the calculated minimum sample size was added 
to account for possible attrition, i.e., 173.8 + 17.4 = 191.2. 
However, 252 pregnant women participated in the study.

Study design and subjects
It was a cross‑sectional study conducted in the antenatal 
clinic of National Hospital Abuja, Nigeria between July 1, 
2016 and October 31, 2016. The hospital is a referral center 
for HIV care. It is one of the main centers for PMTCT 
services in the Federal Capital Territory.

The study population was made up of pregnant women who 
presented for antenatal care for the first time in the index 
pregnancy. The patients who gave consent were recruited 
consecutively into the study. Closed‑ended structured 
questionnaires were used to obtain sociodemographic 
information, including age, ethnic group, religion, marital 
status, parity, educational attainment, and occupation. Other 
information collected were related to known risk factors for 
the transmission and acquisition of HIV and HCV infections 
including history of blood transfusion, renal dialysis, needle 
stick injury, tattoo/scarification marks on the body, multiple 
sexual partner, injection drug use like heroin or cocaine, ever 
been a health‑care worker, and use of unsterilized blades.

Laboratory procedures
HIV‑I and II were tested using commercially available 
rapid test kits following the manufacturers’ protocol and 
national (serial) testing algorithms which involves two or 
three positive tests to confirm seropositivity. The presence 
of antibodies to HIV was determined using two or three 
different immune‑chromatography rapid test kits in the 
serial order. Determine TM HIV‑1/2  (Alere medical Co., 
Ltd, Japan) test kits were the first test kit used. When the 
test was positive the sample was re‑tested with a second 
rapid test kit HIV‑1/2 STAT PAK  (Chembio Diagnostic 
Systems, Inc.). Positive result with the second test is 
confirmatory. However, negative result with the second 
test kit are re‑tested using a third rapid test kit – Unigold 
TM rapid HIV‑1/2 test kit  (Trinity Biotech Plc, Ireland), 
which serve as a tiebreaker. A positive result with the third 
rapid test kit is also confirmatory. The HCV screening 
test was a serological test conducted in accordance with 
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the manufacturer’s instructions using OnSite HCV Ab3.0 
Plus (CTK Biotech, Inc., San Diego, California, USA). The 
test is based on the detection of antibodies against HCV.

Ethical considerations
Ethical clearance for the study was obtained from the 
Research and Ethical Committee of National Hospital 
Abuja. Written signed consent was received from every 
subject before recruitment into the study. All participants 
received pre‑ and post‑test counseling for HIV and HCV. 
Those who were seropositive for one or the two viruses 
were appropriately managed both by the obstetric and 
medical teams.

Data analysis
Data  genera ted  in  the  s tudy  were  en te red  and 
analyzed using the Statistical Package for the Social 

Sciences  (SPSS Inc., Chicago, IL, USA, version  20). 
Continuous variables were presented as mean and standard 
deviation. Categorical variables were presented as 
frequencies and percentages. For the univariate analysis, the 
Chi‑square test or Fisher’s exact test was used to evaluate 
the association between self‑reported risk factors and HIV 
and HCV infections. In the multivariate analysis, logistic 
regression model was applied to predict the effect of the 
independent variables on the depended variables‑HIV and 
HCV infection. An odds ratio  (OR) with a 95% CI was 
calculated for each parameter. P ≤ 0.05 was considered 
statistically significant.

Results

The sociodemographic characteristics of the women are 
shown in Table 1. The age of the study population ranged 
from 19 to 46 years, with a mean age of 31.7 ± 4.9 years. 
Two hundred and twenty‑eight  (90.5%) of the women 
had tertiary level education, 163  (64.7%) are gainfully 
employed, 251 (99.6%) are married, and 196 (77.8%) are 
Christians. In general, the sero‑prevalence of HIV infection 
was 12.3% (31/252), while the sero‑prevalence of HCV was 
1.2% (3/252). HIV/HCV co‑infection rate was 0.8% (2/252). 
The sero‑prevalence of HCV among HIV positive cohorts 
was 6.5% (2/31). The prevalence of HIV and HCV infections 
according to the various demographic characteristics is 
shown in Table 1.

In the univariate analysis, previous blood transfusion, 
presence of tattoo/scarification marks and history of 
multiple sexual partners were positively associated with 
HIV infection  [Tables  2 and 3]. HIV infection was also 
positively associated with history of previous blood 
transfusion, presence of tattoo/scarification marks and 
history of multiple sexual partners in the multivariate 
model  [Table  4]. In both univariate and multivariate 
analyses, HCV infection was not associated with any of the 
studied risk factors [Tables 3 and 5].

Discussion

From the study, the seroprevalence of HIV and HCV was 
12.3% and 1.2%, respectively. The seroprevalence of HCV 
among HIV‑positive cohorts (HIV/HCV co‑infection) was 
6.5%. The HIV/HCV co‑infection among all pregnant 
women in the study was 0.8%.

The HIV seroprevalence of 12.3% recorded in this study 
was high. An earlier report from the same facility gave 
the seroprevalence of HIV as 11.5%.17 The persistent high 
prevalence of HIV in Abuja has been partly attributed to 
the influx of youths from within and outside the country 
into Abuja because of its social, political, and economic 
importance as the Federal Capital of Nigeria.18 Furthermore, 
the hospital serves as a major referral center for HIV care 
and PMTCT. However, a 2018 nationwide community 
survey of HIV in Nigeria showed a mixed epidemic with 

Table 1: Demographic characteristics and prevalence of 
human immunodeficiency virus and hepatitis C virus

Characteristic Total, n (%) Positive test results

HIV, n (%) HCV, n (%)
Age group (years)
10-19 1 (0.4) 0 0
20-29 89 (35.3) 6 (6.7) 2 (2.2)
30-39 146 (57.9) 21 (14.1) 1 (0.7)
40-49 16 (6.4) 4 (25.0) 0

Educational status
Primary/koranic 2 (0.8) 2 (100.0) 0
Secondary 22 (8.7) 3 (13.6) 0
Tertiary 228 (90.5) 26 11.4) 3 (1.3)

Occupation
Unemployed 89 (35.3) 7 (7.9) 1 (1.1)
Unskilled 4 (1.6) 0 0
Semi-skilled 32 (12.7) 6 (18.8) 0
Skilled 20 (7.9) 8 (40.0) 1 (5.0)
Intermediary category 52 (20.9) 8 (15.4) 1 (1.9)
Senior category 55 (21.8) 2 (3.6) 0

Parity
0 87 (34.5) 11 (13.6) 3 (3.4)
1 59 (23.4) 7 (11.9) 0
2-4 99 (39.3) 10 (10.1) 0
≥5 7 (2.8) 3 (42.9) 0

Marital status
Married 251 (99.6) 30 (12.0) 3 (1.2)
Not married 1 (0.4) 1 (100.0) 0

Ethnic group
Hausa 12 (4.8) 1 (8.3) 0
Fulani 11 (4.4) 4 (36.4) 0
Yoruba 34 (13.5) 5 (14.7) 1 (2.9)
Igbo 69 (27.4) 2 (2.9) 1 (1.4)
Others 126 (50.0) 19 (15.1) 1 (0.5)

Religion
Christianity 196 (77.8) 22 (11.2) 2 (1.0) 
Islam 54 (21.4) 9 (16.7) 1 (1.9)
Others 2 (0.8) 0 0

HIV – Human immunodeficiency virus, HCV – Hepatitis C virus
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the national median prevalence of 1.5%, but with a wide 
variation of 0.3%–5.6% prevalence across the states of the 
country.15,16 UNAIDS currently adopts this report as the best 
estimate for HIV in Nigeria.19

Since HIV and HCV infections share similar transmission 
routes, including sexual intercourse, a correlation for 
prevalence was expected. However, this was not the case in 
this study, and in other studies, where the prevalence of HIV 
was much higher than that of HCV. The HCV sero‑prevalence 
of 1.2% obtained in this study is comparable to the 1.03% and 
1.3% reported from Europe and the Americas, respectively.20,21 
In the past higher HCV, seroprevalence was reported by many 
authors from within and outside the country. In Nigeria, higher 
prevalence of 4.3% from Jos,22 13.3% from Keffi,16 and 14.9% 
from Enugu13 had been documented. The difference in the 
HCV sero‑prevalence recorded in the older studies compared 
with the index study can be partly attributed to current public 
health awareness and application of preventive measures to 
reduce the risks of transmission including screening of blood 
and blood products, sterilization of equipment, non‑sharing 
of sharps/injections and use of condoms.

Higher sero‑prevalence of HCV ranging from 3.9% to 
17% have been reported from across African countries.4,23 

Various factors have been implicated as contributory to 
the high prevalence in Africa. Egypt with a reported HCV 
seroprevalence of 17.1%, attributed the high prevalence to a 
“now‑discontinued mass‑treatment campaign and treatment 
with injections for schistosomiasis,” which was endemic 
in that country.23 Some of the other possible factors for the 
high prevalence of HCV in Africa include the screening 
procedures adopted. Many HCV prevalence estimates 
from sub‑Saharan Africa which are based on screening 
systems without supplemental testing are associated 
with overestimation. The supplemental testing includes 
confirmatory tests such as nucleic acid test for HCV RNA 
or recombinant immunoblot assay. The use of more accurate 
screening and diagnostic methods such as polymerase chain 
reaction,24 though have potential to reduce overdiagnosis, 
may increase the cost of testing and make it inaccessible 
to many in developing countries.

The impact of level of education and occupational status 
on HCV infection appears to vary based on geographical 
region. Contrary to some report that HCV positivity in 
pregnant women was associated with lower educational 
achievement and unemployment,25 our findings showed 

Table 3: Self-reported risk factors and prevalence of 
hepatitis C virus

Risk factors Total HCV positive, 
n (%)

Fisher’s 
exact test

P

Blood transfusion
Yes 29 1 (3.4) 1.420 0.308
No 223 2 (0.9)

Renal dialysis
Yes 6 0 0.074 0.930
No 246 3 (1.2)

Needle stick 
injury
Yes 25 1 (4.0) 1.862 0.270
No 227 2 (0.9)

Unsterilized blade
Yes 22 1 (4.5) 2.307 0.241
No 230 2 (0.9)

Tattoo/
scarification mark
Yes 28 1 (3.6) 1.518 0.299
No 224 2 (0.9)

Health care 
worker
Yes 49 1 (2.0) 0.374 0.478
No 203 2 (1.0)

Multiple sexual 
partner
Yes 101 0 2.031 0.213
No 151 3 (2.0)

Injection drug use
Yes 2 0 0.024 0.976
No 250 3 (1.2)

HCV – Hepatitis C virus

Table 2: Self-reported risk factors and prevalence of 
human immunodeficiency virus

Risk factors Total HIV positive, 
n (%)

Fisher’s 
exact test

P

Blood transfusion
Yes 29 7 (24.1) 4.256 0.047
No 223 24 (10.1)

Renal dialysis
Yes 6 1 (16.7) 0.109 0.549
No 246 30 (12.2)

Needle stick injury
Yes 25 3 (12.0) 0.002 0.630
No 227 28 (12.3)

Unsterilized blade
Yes 22 4 (18.2) 0.773 0.278
No 230 28 (11.7)

Tattoo/scarification 
mark
Yes 28 9 (32.1) 11.495 0.003
No 224 22 (9.8)

Health care worker
Yes 49 4 (8.2) 0.960 0.235
No 203 27 (13.3)

Multiple sexual 
partner
Yes 101 24 (23.8) 20.529 <0.0001
No 151 7 (4.6)

Injection drug use
Yes 2 0 0.283 0.769
No 250 31 (12.4)

HIV – Human immunodeficiency virus
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that women with the tertiary level of education and gainful 
employment are equally susceptible to infection.

The comparatively low HCV prevalence could be due to the 
population studied, which comprise mainly young pregnant 
women. This is in line with the global epidemiology of HCV 
infection which indicated that HCV prevalence increases 
with age with different HCV prevalence peak in different 
age groups in different regions.26 In this study, women 25–
39 years were found to be more likely to be HCV infected 
compared to those <25 years. This finding is similar to that 
of the Rwandan study which reported that pregnant women 
aged 25–49 years were more likely to be infected with HCV 
than younger pregnant women (15–24 years).25 The increase 
of HCV prevalence with age was also observed in another 
study conducted in Brazil among pregnant women.27 These 
findings support the report that HCV prevalence is lower 
among pregnant women compared to the general population, 
because women of child‑bearing age are usually <40 years 
old as compared to the older women above 40 years who 
have a higher risk of HCV infection due to a longer period 
of viral exposure during the lifetime.

The HCV/HIV coinfection rate of 6.5 recorded among 
the HIV‑positive pregnant cohort is comparable to 5.3% 
reported in Malawi;28  6.0% in Central African region,29 
and 7.0% in Brazil.27 It is however, higher than coinfection 
rate of 1.5% in Lagos,30  0.4% in Abuja.31  2.4% in 
Ouagadougou,32 1.8% in Ethiopia,33 and 1.65% in Ibadan.34 
On the other hand, the co‑infection rate of 6.5% is lower 

compared to some published rates, including the report of 
11.3% in Jos,35  23.3% in South‑west Nigeria,36 and 33% 
in Benin City. 12 In addition to other potential factors, the 
comparatively lower rate documented in this study could 
be partly attributed to the smaller sample size.

Many risk factors for HIV and HCV transmission and 
acquisition have been identified in previous Studies.37 In 
this study, we investigated the potential association of 
eight of the known risk factors, including history of blood 
transfusion, renal dialysis, needle stick injury, unsterilized 
blades, tattoo/scarification marks on the body, being a 
health‑care worker, multiple sexual partner, and injection 
drug use. Only blood transfusion, tattoo/scarification marks 
and multiple sexual partners were statistically significant 
predictors of HIV infection. On the other hand, HCV 
infection was not significantly associated with any of the 
studied risk factors. The absence of known risk factors 
in the significant proportion of HCV‑infected patients 
has been reported by many authors.34,38‑40 This portend a 
major challenge in the development of strategies for the 
prevention. However, there appears to be interplay in the 
risk factors with respect to HIV/HCV co‑infection, which 
is probably due to the shared risk factors of multiple sexual 
partners in addition to intravenous drug use, which is a 
predominant mode of transmitting HCV infection.41,42 It is 
worthy of note that none of the infected women in our study 
reported history of drug use, which may be due to fear of 
stigmatization and the fact that it is illegal in the country. 

Table 4: Multivariate analysis (logistic regression) of risk factors association with human immunodeficiency virus 
infection

Indicators “risk factors” Regression coefficient “B” P Estimated odd ratio Exp(B) 95% CI for Exp(B)

Lower Upper
Blood transfusion 1.153 0.047 3.167 1.014 9.897
Renal dialysis −0.782 0.529 0.457 0.040 5.217
Needle stick injury −0.193 0.828 0.824 0.145 4.682
Unsterilized blade 0.271 0.740 1.311 0.266 6.468
Tattoo/scarification mark 1.349 0.009 3.853 1.407 10.549
Health care worker 0.027 0.965 1.027 0.315 3.345
Multiple sexual partners 1.769 <0.0001 5.865 2.336 14.721
CI – Confidence interval

Table 5: Multivariate analysis (logistic regression) of risk factors association with hepatitis C virus infection

Indicators “risk factors” Regression coefficient “B” P Estimated odd ratio “Exp(B)” 95% CI for Exp(B)

Lower Upper
Blood transfusion 2.115 0.127 8.291 0.546 125.800
Kidney dialysis −16.580 0.999 0.000 0.000
Needle stick injury 0.773 0.693 2.167 0.047 100.970
Unsterilized blade 1.629 0.405 5.101 0.111 235.211
Tattoo/scarification marks 2.042 0.133 7.706 0.538 110.424
Health care worker 0.903 0.505 2.467 0.174 34.987
Multiple sexual partners −17.524 0.996 0.000 0.000
CI – Confidence interval
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In a study conducted among pregnant women in Bangkok, 
intravenous drug use by the women and by their sexual 
partners was found to be associated with the risk of HCV 
infection.43 Partner use of injection drug was not assessed 
in the index study.

There are some limitations in the study. HIV diagnosis was 
based on serological test, using rapid test kits. False‑negative 
results could have occurred in the circumstances of low 
levels of antibody below the detection limit of the test 
kits as seen with specimen from persons during early or 
“window” period; infection with a variant of the virus that 
is less detectable by the kit configuration; and specimen 
handling conditions which result in loss of the viral antibody 
multivalence. However, compliance with the National serial 
algorithm of at least two different test kits and diligent 
observance of manufacturer’s instruction for the use of test 
kits ensured that the results obtained in the study can be 
relied upon. Immunosuppressed or immunocompromised 
individuals may not produce antibodies to the virus leading 
to false‑negative results. With respect to HCV diagnosis, 
confirmatory test such as nucleic acid test for HCV RNA 
were not used in this study. It was, therefore, difficult to 
differentiate active HCV infection from spontaneously 
cleared HCV.

Conclusion

HIV infection is prevalent among the pregnant women. 
HCV co‑infection is common in HIV infected women. 
More studies with larger sample size are needed to confirm 
these findings and to determine the risk factors for HCV 
infections. In addition to primary prevention, comprehensive 
antenatal care should include screening all pregnant women 
for HIV, and the HIV‑positive women and those with risk 
factors for HCV should also be screened for HCV. The 
detection and effective management of those who are HIV 
and HCV infected will help in the achievement of the goal 
of eliminating MTCT of HIV and HCV and reduction in 
morbidity and mortality associated with these conditions.
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