


PREVALENCE AND RISK FACTORS OF HEPATITIS C VIRUS INFECTION AMONG HIV POSITIVE PATIENTS RECEIVING HAART AT A TERTIARY HOSPITAL IN MAKURDI, BENUE STATE: A COHORT STUDY



	ABSTRACT
INTRODUCTION: Human immunodeficiency virus (HIV) and hepatitis C virus (HCV) co-infection affects approximately 2.3 million people globally, with people living with HIV (PLWH) having a sixfold higher risk of HCV infection compared to those without HIV. This study aimed to determine the prevalence and predictors of HCV co-infection among HIV-positive patients on highly active antiretroviral therapy (HAART) at the Federal Medical Centre, Makurdi.
METHODS: A total of 250 study participants were involved in a cohort study design using a consecutive sampling technique. A pre-tested structured self-administered questionnaire was used to collect data on socio-demographic, risk factors from respondents in 3 months, from September to November 2023. While the prevalence of HCV co-infection was tested using Serum samples from participants. Chi square was used to test association between socio-demographic and HCV/HIV co-infection. Binary regression analysis was used to test independent predictors of HCV co-infection. All test were carried out at 9% C.I using SPSS version 27.0.
RESULTS:  The prevalence of HCV/HIV co-infection was 4.0%, with a mean participant age of 44 years and a male-to-female ratio of 1:3. No significant differences were found in co-infection rates by sex, age, religion, or marital status (p > 0.05). However, significant associations were observed with education level (p = 0.022) and employment status (p = 0.013), with higher prevalence among patients with primary education (9.7%) and those unemployed (6.3%). Independent predictors of co-infection included primary education (AOR=3.419, p=0.001), unemployment (AOR=3.200, p=0.001), and sharing sharps (AOR=3.071, p=0.004).
 
CONCLUSION: This 4.0% co-infection rate indicates an endemic situation, underscoring the necessity for strengthened public health education to reduce risk behaviors and promote extensive HCV testing among HIV patients 
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INTRODUCTION
Hepatitis C Virus (HCV) and Human Immune deficiency Virus (HIV) share similar routes of infection making it easy for them to co-exist.1 This shared routes of transmission exist through percutaneous exposure to infected blood, sexual activity and vertical transmission from infected mother-to-child.2 HCV/HIV coinfection is common among people who inject drugs(PWID) because HCV is spread 10 times more effectively than HIV through percutaneous exposure.2 HIV infection on the other hand increases the risk of HCV acquisition through sexual contact, as demonstrated by recent outbreaks of HCV among men who have sex with men (MSM).3,4
Similarly, HIV infection increases the risk of vertical transmission of HCV from a mother to her infant.5,6 people living in resource-limited countries with reduced access to diagnosis and medical care are at higher risk of being infected with both viruses.7 In absence of an effective vaccine against neither HCV nor HIV, coinfection is a seriously growing public health problem, with 2.3 million individuals affected, of whom 1.3 million are PWID.8 
Approximately 6.2% of PLWH are also co-infected with HCV globally. The odds of HCV infection are six times higher in PLWH than in the HIV-negative population, with the highest prevalence among PWID and MSM, consistent with shared routes of transmission.2,8 In Nigeria, the national prevalence of HCV/HIV co-infection among people living with HIV aged 15-64 years is 1.1% overall, with 1.2% among females and 0.8% among males.9
Compared to either infection alone, the immunopathology of HCV/HIV coinfection is more harmful.2 There is increased HCV viral load in patients who are co-infected with HIV compared with those with HCV alone. HIV speeds up the progression of liver illness linked to HCV, such as cirrhosis, severe liver fibrosis, liver failure, rapid progression to hepatocellular carcinoma (HCC), and mortality,10 Which is more pronounced in those with CD4 count less than 200cells/mm3.9  Similarly, because HCV coinfection is linked to slower or decreased CD4+ T cell reconstitution following treatment with Highly Active Antiretroviral therapy (HAART), it is a significant contributor to non-AIDS-related morbidity and mortality among people living with HIV (PLWH).11
HAART has transformed HIV infection into a manageable chronic condition by targeting various steps of the viral replication cycle, including reverse transcription, protease-mediated maturation, entry, fusion, and integration. Despite its effectiveness, HAART does not eradicate HIV due to latent reservoirs in long-lived memory CD4+ T cells, leading to rapid viral rebound if treatment is stopped.15,16 A cure has only been achieved in two cases following bone marrow transplants in cancer patients from donors with the CCR5δ32/δ32 mutation, which confers resistance to CCR5-tropic HIV infection.17 
Treatment of HCV in the setting of HIV coinfection includes interferon and ribavirin. Although response rates have been suboptimal, with sustained virological response rates of 20-30%. Preliminary results of ongoing clinical trials with pegylated interferon and ribavirin combination therapy are encouraging.14 Interferon-based treatments for chronic hepatitis C were long, poorly tolerated, and effective in only about half of patients. The introduction of direct-acting antivirals (DAAs), targeting viral proteins like NS3/4A, NS5B, and NS5A, has revolutionized therapy with cure rates over 95%. However, DAAs remain costly and do not prevent reinfection, especially among high-risk groups.2
Furthermore, recent research has shown that HIV patients on HAART with low viral reservoirs at baseline have higher levels of cell-associated HIV-DNA in their blood following direct acting antiviral (DAA)-mediated HCV cure. This is most likely due to viral reservoir mobilization from tissues.12,13 It is still crucial to investigate whether DAA-mediated HCV treatment poses a barrier to the removal of HIV reservoirs in coinfected individuals. The aim of this study is to determine the prevalence of hepatitis C virus among people living with HIV/AIDS on highly active antiretroviral therapy (HAART) in our hospital and consequently determine the co-infection rate with both HIV and HCV and associated factors.
MATERIALS AND METHODS
Study Area
The study was conducted at the out-patient department, APIN, Federal medical Centre Makurdi (FMC). Makurdi is the state capital of Benue state Nigeria. FMC, Makurdi is one of the leading tertiary hospitals in the state that provides healthcare to over 5000 PLWHIV in North central, Nigeria. Makurdi is a cosmopolitan city with rich cultural significance and a background of HIV infection, with a robust treatment centers making it an important site for this study. 
Study design: A hospital-based cohort study involving HIV positive adults within the age group of 18 to 80 years. Study participants were recruited at the APIN Antiretroviral therapy clinic, FMC, Makurdi. Recruitment of participants took a span of 3 months from September to November 2023.
Study population: Participants were recruited from HIV-infected patients who came to the center for drug refill or routine check-up. 
Inclusion and Exclusion Criteria: Participants included those whose HIV/AIDS status have been confirmed (Western blot), whether symptomatic or asymptomatic and were receiving ART (≥ 2 years). Excluded from the study were patients that have any other medical conditions that may interfere with the result such as Chronic liver disease. 
Sampling Technique
A simple random consecutive sampling technique was used to enroll HIV patients on HAART  from the out patients department in the study site.
[bookmark: _Hlk176873843]Administration of Questionnaires
socio-demographic characteristics, medical history and some anthropometry measurements(height and weight) were collected using a structured self-administered questionnaire, the type of drug regimen and the duration of treatment was also considered.
Blood Specimen Collection
[bookmark: _Hlk176873731]About 2 mls of venous blood sample was collected from each participant into a labelled dry tube using a vacutainer needle. Samples were allowed to clot and then centrifuge at 3000rpm for 10 seconds to obtain serum which was preserved at standard temperature and later used for screening. HCV co-infection was tested using Serum samples from individuals using HCV Reagent Pack.
 Statistical Analysis 
Chi-square analysis was used to test significant association between the sociodemographic characteristics, risk factors with HCV co-infection. Binary logistics regression was used to test the independents predictors of HCV co-infection, using Statistical Package for Social Sciences (SPSS) version 27.0. All test were carried out at 95% confidence level. Results was presented using  tables and charts.
Ethical clearance: 
The study was approved by the Health Research Ethical Committee (HREC) of Federal Medical Center, Makurdi Benue State with Ref. No: FMH/FMC/HREC/108/VL.1. Study participation was preceded by written informed consent of each participant; after a thorough explanation and clarification of study aims. Participation in the study was voluntary; with confidentiality and anonymity of study participants assured.

RESULTS
Table 1: Socio-demographic characteristics of respondents shows that of the 250 respondents, there was 25.6% males and 74.4% females, yielding a sex ratio of 1:3. The majority of respondents were between 41 and 60 years old (52.8%), with 38.0% being aged 21-40 years, 8.4% were aged 61-80 years, and 0.8% were those ≤20 years. The mean age was 54.0 years. Most participants were married (55.6%), followed by widowed (27.6%), single (12.4%), and divorced (4.4%). Over half of the respondents had a tertiary level of education (51.6%), while 35.2% had a secondary level of education, 10.8% had a primary education, and 21.2% had no formal education8. The employment status showed that 32.0% were employed, and 68.0% were unemployed


Table 1: Socio-demographic characteristics of respondents (n=250)
	Variables
	Response
	Frequency
	Percentage (%)

	Sex
	Male
	64
	25.6

	
	Female
	186
	74.4

	
	Sex ratio (M: F)
	
	1:3

	
	
	
	

	Age (years)
	≤20
	2
	0.8

	
	21-40
	95
	38.0

	
	41-60
	132
	52.8

	
	61-80
	21
	8.4

	
	Mean age
	
	44.9±11.7

	
	
	247
	98.8

	Religion
	Christianity
	3
	1.2

	
	Islam
	
	

	
	
	
	

	
	
	
	

	Marital Status
	Single
	31
	12.4

	
	Married
	139
	55.6

	
	Widowed
	69
	27.6

	
	Divorced
	11
	4.4

	
	
	
	

	Level of education
	NFE
	53
	21.2

	
	Primary
	27
	10.8

	
	Secondary
	88
	35.2

	
	Tertiary
	129
	51.6

	
	
	
	

	Employment
	Employed
	80
	32.0

	

	Unemployed
	170
	68..0


NFE=No Formal Education





Table 2 presents the behavioral characteristics of the 250 respondents. 34.8% reported having multiple sexual partners (MSP), while 65.2% did not. A significant proportion (46.4%) admitted to sharing sharps, compared to 53.6% who did not. Alcohol use was reported by 38.0% of the respondents, while 62.0% did not consume alcohol. Only a small percentage (6.8%) were smokers, with the vast majority (93.2%) being non-smokers. Regarding Body Mass Index (BMI), 52.4% were within the normal range, 24.0% were overweight, 10.4% were moderately obese, 6.0% were severely obese, 1.6% were morbidly obese, and 5.6% were underweight.


Table 2: Behavioural characteristics of respondents (n=250)
	Variables
	Response
	Frequency
	Percentage (%)

	MSP’s
	Yes
	87	
	34.8

	
	No
	163
	65.2

	
	
	
	

	Sharing of sharps
	Yes
	116
	46.4

	
	No
	134
	53.6

	
	
	
	

	Alcohol use
	Yes
	95
	38.0

	
	No
	155
	62.0

	
	
	
	

	Smoking
	Yes
	17
	6.8

	
	No
	233
	93.2

	
	
	
	

	BMI (kg/m2)
	Underweight
	14
	5.6

	
	Normal
	131
	52.4

	
	Overweight
	60
	24.0

	
	Moderately obese
	26
	10.4

	
	Severely obese
	15
	6.0

	
	Morbidly obese
	4
	1.6


MSP=Multiple sexual partners; BMI=Body Mass Index









Table 3 Shows Prevalence of HCV co-infection among HIV patients on HAART based on sociodemographic characteristics. The prevalence of HCV co-infection among HIV patients on HAART was 4.0% overall. There were no significant differences in HCV co-infection rates by sex, age, religion, or marital status (p > 0.05). However, HCV co-infection was significantly associated with level of education (p = 0.022) and employment status (p = 0.013), with higher prevalence observed among patients with primary education(9.7%) and those who were unemployed (6.3%)



Table 3: Prevalence of HCV co-infection among HIV patients on HAART based on sociodemographic characteristics
	
	
	
	HCV Co-infection (%)
	
	

	Variables
	Response
	Freq.
	Negative
	Positive
	χ2
	p-value

	Sex
	Male
	64
	61(95.3)
	3(4.7)
	0.106
	0.745

	
	Female
	186
	179(96.2)
	7(3.8)
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	

	
	
	
	
	
	
	

	Age (years)
	≤20
	2
	2(100.0)
	-
	1.717
	0.633

	
	21-40
	95
	92(96.8)
	3(3.2)
	
	

	
	41-60
	132
	125(94.7)
	7(5.3)
	
	

	
	61-80
	21
	21(100.0)
	-
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	

	
	
	
	
	
	
	

	Religion
	Christianity
	247
	237(96.0)
	10(4.0)
	0.127
	0.722

	
	Islam
	3
	3(100.0)
	-
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	

	
	
	
	
	
	
	

	Marital Status
	Single
	31
	30(96.8)
	1(3.2)
	1.146
	0.766

	
	Married
	139
	134(96.4)
	5(3.6)
	
	

	
	Widowed
	69
	65(94.2)
	4(5.8)
	
	

	
	Divorced
	11
	11(100)
	-
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	

	
	
	
	
	
	
	

	Level of education
	NFE
	53
	52(98.1)
	1(1.9)
	5.488
	0.022

	
	Primary
	31
	28(90.3)
	3(9.7)
	
	

	
	Secondary
	71
	69(97.2)
	2(2.8)
	
	

	
	Tertiary
	95
	91(95.8)
	4(4.2)
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	

	
	
	
	
	
	
	

	Employment
	Unemployed
	80
	75(93.8)
	5(6.3)
	5.551
	0.013

	
	Employed
	170
	165(97.1)
	5(2.9)
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	


Result is significant where (p<0.05); NFE=No Formal Education



Table 4 Shows prevalence of HCV co-infection of respondents with respect to risk factors. The prevalence of HCV co-infection among respondents was 4.0% overall. There was a significant association between HCV co-infection and sharing of sharps (p = 0.033), with higher prevalence among those who shared sharps (6.0%) compared to those who did not (1.7%). No significant associations were found between HCV co-infection and having multiple sexual partners (MSP), alcohol use, smoking, or BMI categories (all p > 0.05).





Table 4: Prevalence of HCV co-infection of respondents with respect to risk factors
	
	
	
	HCV Co-infection (%)
	
	

	Variables
	Response
	Freq.
	Negative
	Positive
	χ2
	p-value

	MSP’s
	Yes
	87
	85(97.7)
	2(2.3)
	1.006
	0.316

	
	No
	163
	155(95.1)
	8(4.9)
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	

	
	
	
	
	
	
	

	Sharing of sharps
	Yes
	134
	126(94.0)
	8(6.0)
	4.919
	0.033

	
	No
	116
	114(98.3)
	2(1.7)
	
	

	
	
	
	
	
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	

	
	
	
	
	
	
	

	Alcohol use
	Yes
	95
	91(95.8)
	4(4.2)
	0.018
	0.894

	
	No
	155
	149(96.1)
	6(3.9)
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	

	
	
	
	
	
	
	

	Smoking
	Yes
	17
	16(94.1)
	1(5.9)
	0.168
	0.682

	
	No
	233
	224(96.1)
	9(3.9)
	
	

	
	TOTAL
	250
	240(96.0)
	10(4.0)
	
	


Result is significant where (p<0.05); MSP=Multiple Sexual Partners; BMI=Body Mass Index



Table 5 Shows the Independent predictors of HCV co-infection among HIV patients. Independent predictors of HCV co-infection among HIV patients on HAART were: Having primary education, which significantly increased the odds of HCV co-infection (AOR = 3.419, p = 0.001). Being unemployed, associated with higher odds of HCV co-infection (AOR = 3.200, p = 0.001). Sharing of sharps, which significantly increased the odds of HCV co-infection (AOR = 3.071, p = 0.004).






Fig 1: Prevalence of HCV co-infection of respondents with respect to BMI




Table 5: Independent predictors of HCV co-infection among HIV patients on HAART
	
	
	
	
	95% C.I (AOR)

	Predictors
	Response
	AOR
	p-value
	Lower
	Upper

	LOE
	NFE
	2.854
	0.111
	0.225
	4.451

	
	Primary
	3.419
	0.001
	0.515
	9.282

	
	Secondary
	1.080
	0.229
	0.421
	2.031

	
	Tertiary (Ref)
	1.000
	
	
	

	
	
	
	
	
	

	Employment 
	Unemployed
	3.200
	0.001
	1.271
	5.053

	
	Employed
	1.000
	
	
	

	
	
	
	
	
	

	Sharing of sharps
	Yes
	3.071
	0.004
	1.101
	5.002

	
	No (Ref)
	1.000
	
	
	

	
	
	
	
	
	


Dependent variable: HCV co-infection; AOR=Adjusted Odds Ratio; LOE=Level of Education


DISCUSSION
The findings of this study shows that there was a HCV co-infection rate of 4%, with a mean age of 44 years and a male to female sex ratio of 1:3. The findings further shows that low education level, sharing of sharps, and employment status are significant independent predictors of HCV co-infection among HIV patients on HAART. Sex, age, religion, marital status, MSP, smoking, alcohol and BMI were not significantly associated with HCV co-infection.
The seroprevalence of HCV in HIV positive patients in this study was 4.0%. This relatively low prevalence may be explained by the low frequency of documented high-risk behavior in this cohort of HIV-infected patients. However, its higher than the 1.1% national prevalence of HCV in HIV/HCV co-infected patients reported in the National AIDS Indicator Survey (NAIIS).18 but the rate is similar and consistent with findings from Ibadan where HCV seroprevalence of 4.8% was reported in HIV infected patients.19 Sparingly, lower rates have been reported in Abuja previously where HCV seroprevalence of 2.3% was observed among HIV infected patients,20,21 also, 2.78% reported from Kano and 3% in Port Harcourt Nigeria.22,23 The seroprevalence in this study is lower than the HIV/HCV prevalence reported in many studies such as 13.5% from Nasarawa, 11.3% from Jos, 5.8% from Lagos, and 23.2% among people living with HIV/AIDS in one community study, which researchers described as "alarming”.24 In other African settings, 5.7% was reported from Rwanda, 11.3% from Cameroun.24-29, 7.7% in Ghana, 6.1% in Egypt and 4.5% in Benin.30-32
The incidence rates of HCV/HIV co-infection in some Asian and European countries were lower than that reported in this study with a rate of 0.88% in Singapore, 33 and 0.72% and 0.44% among MSM in France,34 and Italy.35 1.69% has been reported in India.36 A systematic review conducted between 2000 and 2016 reported an incidence rate of 0.78%.37 A study in Iran showed that the prevalence of HCV-HIV coinfection was as high as 78.4%.45
The discrepancy in the prevalence rates in the Nigerian research may be explained by differences in sample size, sociodemographic characteristics, risk behaviors, and exposure types. The great majority of other studies conducted in Nigeria that demonstrated a higher seroprevalence of HCV in HIV-infected patients were conducted before this study, which may indicate that preventive measures against HCV, such as improved sexual education, blood transfusion screening, and injection safety, have improved as these measures are the primary means of HCV transmission in Nigeria.
The current study's prevalence of co-infection supports the growing concern about HCV/HIV due to increased immune suppression, increased levels of HCV replication, lower rates of spontaneous resolution of the HCV infection, and increased tenofovir-induced toxicity from individuals on HAART suggests that people who are co-infected with HCV and HIV have a higher chance of developing liver cirrhosis. HCV/HIV co-infection causes accelerated progression to liver cirrhosis through several direct and indirect mechanisms.2 Highly Active Antiretroviral therapy (HAART) may contribute to lipid accumulation, worsening fibrosis. Thus, the combination of persistent viral effects and immune activation drives rapid fibrosis, cirrhosis, and higher liver cancer risk in co-infected individuals despite HIV control by HAART.38-40
Findings from this study also showed that more coinfection was observed in men (4.7%) than women (3.8%) although the difference was not statistically significant, this is in keeping with a study in Lagos which found co-infection prevalence to be similar in both gender.9 However, a study in Kano found a significant difference across gender, where the prevalence obtained was
higher among males (3.6%) than females (2.1%).22 Other study have also found such disparity of co-infector across gender, in favour of Males.41
The higher prevalence among men could be related to the fact that men are more exposed to HCV risk factors such as intravenous drug injection, sharp objects, and alcohol consumption that favours risky bahaviour and unsafe sexual practices. Similarly, co-infection rate was more in age group 41-60 years (5.3%) however no statistical difference, This was similar to a study in Lagos, where they found highest prevalence (5.6%) of HCV among age groups of 41-50years but a significant difference was observed in their study.22 This is in keeping with a study in a previous study in south west Nigeria.43 HCV/HIV co-infection is often higher in the age group 41-60 years mainly because this age group represents individuals who have had a longer duration of exposure to risk factors such as intravenous drug use, unsafe sexual practices, blood transfusions before routine HCV screening, and other behaviors that increase transmission risk over time. Additionally, older age may reflect cumulative effects of repeated or prolonged exposure to these risk factors, leading to a higher chance of co-infection.
Factors associated with HCV coinfection was level of education, co-infection was higher in those with primary level of education (9.7%). There was a 3.4 fold chances of an individual coming down with co-infection than when educated. This finding is in keeping with a study in Nasarawa state.44 and a study in Iran.45 HCV/HIV co-infection tends to be higher among individuals with low education levels (primary or no formal education) because lower education is often linked to reduced awareness and knowledge about transmission routes and prevention measures for these infections. This can lead to higher engagement in risky behaviors such as unsafe sexual practices, intravenous drug use, and poor health-seeking behavior including limited utilization of healthcare services and counseling. Additionally, lower education is frequently associated with socioeconomic disadvantages, which further limit access to preventive services, screening, and timely treatment. Lack of formal education may also hinder understanding of health information during clinic visits, resulting in less effective prevention and management of co-infection risks.
Another associated factor with co-infection was employment status, responded who are unemployed had a higher co-infection rate of (6.3%) compared to those who are employed (2.9%), with a 3.2 fold increase in chances of coming down with co-infection when an individual is unemployed. This is in keeping with a studies elsewhere.44,46,47 HCV/HIV co-infection is often higher among unemployed individuals because unemployment is associated with socioeconomic disadvantages that increase vulnerability to risky behaviors such as unsafe sexual practices, substance abuse, and limited access to healthcare services including screening, prevention, and treatment.
The only risk behaviour significantly associated with co-infection was sharing of sharp objects, those who share sharps had a prevalence of 6.0% compared to those who do not (1.7%) and had a 3-fold increase in chances of coming down with co-infection when they share sharp objects. This is in Keeping with series of studies. 44,46,47 
This study was limited in certain ways, which may have contributed to the absence of significant associations between variables such sex, age, religion, marital status, smoking, alcohol usage, and BMI. The results of the study could have been impacted by a number of possible biases. The sample may not be representative of the entire HIV cohort in Makurdi because it was restricted to a single tertiary hospital and was not a cross-sectional study, which limits its ability to establish causal relationships between these variables and co-infection outcomes. Additionally, the use of self-reported questionnaires may have resulted in social desirability bias where respondents give answers they believe are expected rather than their true practices. The study's localization in concentrating on Federal Medical Centre Makurdi limits its generalizability  as well.48
CONCLUTION
This study demonstrates a 4% prevalence of HCV co-infection among HIV patients receiving HAART in Makurdi, Nigeria, which is notably higher than previous regional estimates. It identifies important modifiable risk factors such as low educational attainment, sharing of sharp instruments, and employment status, all of which significantly increase the risk of co-infection. These results echoes the necessity for targeted public health strategies, including enhanced education, harm reduction initiatives, and the incorporation of routine HCV screening within HIV treatment programs. Additionally, the study highlights the clinical significance of co-infection, given the elevated risks of liver cirrhosis, liver failure, and challenges in treatment management. Although limited by its single-center scope and reliance on self-reported data, the findings provide valuable local epidemiological information and offer guidance for future research aimed at addressing HCV/HIV co-infection in Nigeria and comparable environments.
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