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Abstract: Liver disease is a major cause of morbidity and mortality among people living with HIV (PLWH). Diagnosis of 

these co-infections should be a priority in HIV-infected pregnant women so that they can receive appropriate and effective 

treatment. However, the prevalence of these infections in this vulnerable population remains poorly documented in Côte 

d'Ivoire. The objective of this study is to assess the seroprevalence of hepatitis B virus (HBV) or hepatitis C virus (HCV) co-

infections in HIV-infected pregnant women undergoing ARV treatment in Abidjan (Côte d’Ivoire). A cross-sectional study 

among HIV-infected pregnant women was conducted from September 2017 to May 2018 in Abidjan. HBV and HCV 

serological tests were performed with the electrochemiluminescence method "ECLIA" on Cobas E 411. A total of one hundred 

(n = 100) HIV-infected pregnant women were included. The results showed that 6% (n=6/100) of the HIV-infected pregnant 

women had positive HBV serology and no HIV-HCV co-infection was detected. Of the 100 HIV-infected pregnant women 

included in this study, 23% had undergone surgery. In this population, HBsAg was positive in 9% of patients and HCV antibodies 

were negative in all patients. The data from this study support the implementation of large-scale sentinel surveillance in Côte 

d'Ivoire in order to refine data on the prevalence and circulation of viral hepatitis B and C in high-risk populations such as 

pregnant women. 
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1. Introduction 

Human immunodeficiency virus (HIV), viral hepatitis B 

virus (HBV), and viral hepatitis C virus (HCV) are the three 

most common chronic viral infections in the world [1, 2]. 

According to the World Health Organization (WHO), of the 

36.7 million people living with HIV (PLHIV) worldwide, 2.7 

Million are also chronically infected with HBV and 2.3 

million with HCV [3]. Because of the common mode of 

transmission of these three viruses (blood, sexual and 

mother-to-child routes, etc.), the number of HIV-HBV or 

HIV-HCV co-infected persons remains high [4]. According to 

the WHO, liver disease is a major cause of morbidity and 

mortality among PLHIV [3]. The therapeutic management of 

viral hepatitis B and C has evolved significantly over the last 

decade. For HBV, the use of nucleoside reverse transcriptase 
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inhibitors (NRTIs) has effectively controlled viral replication 

[5]. As for HCV, the development of direct-acting antivirals 

(DAAs) targeting the NS5A and NS5B gene proteins has 

enabled HCV eradication and the achievement of a 

"sustained virological response" (SVR) to treatment i.e., 

absence of replication twenty-four weeks after stopping 

treatment [6]. In Côte d'Ivoire, the National AIDS Control 

Program (NACP) recommends testing for hepatitis B surface 

antigen surface antigen (HBsAg) in the initial workup of 

PLHIV before initiation of first-line treatment [5]. However, 

this test is not routinely performed. In addition, testing for 

antibodies to HCV (Anti-HCV) is not included in the 

subsidized initial or follow-up work-up of PLWHA in Côte 

d'Ivoire [5]. Diagnosis of viral hepatitis B and C should be a 

priority in HIV-infected pregnant women in the context of 

prevention of mother-to-child transmission (PMTCT) so that 

they can receive appropriate and effective treatment such as 

tenofovir (TDF) and lamivudine (3TC) NRTI and DAAs. 

Indeed, children infected with HBV or HCV, born to mothers 

co-infected with HIV and HBV or HCV are at higher risk of 

liver complications and death than children mono-infected 

with these viruses [6]. Although, the national technical 

advisory group for vaccination in Côte d'Ivoire (Ivory Coast) 

recommends hepatitis B vaccine at birth [7]. It is in this 

context that this study was conducted to assess the 

seroprevalence of hepatitis B virus (HBV) and hepatitis C 

virus (HCV) co-infections in HIV-infected pregnant women 

undergoing ARV treatment in Abidjan (Côte d’Ivoire). 

2. Material and Methods 

This is a cross-sectional study conducted from September 

2017 to May 2018 at the Abidjan Integrated Centre for 

Bioclinical Research (CIRBA). The study population 

consisted of HIV-infected pregnant women on ARVs. 

Informed consent was collected from patients to attest to 

their participation. 

2.1. Inclusion Criteria 

The patients selected were HIV-infected pregnant women 

on ARVs followed up in the context of HIV management or 

who came to CIRBA for biological monitoring of viral 

hepatitis B and C. 

2.2. Non-inclusion Criteria 

Non-pregnant HIV-infected women were excluded. 

Similarly, pregnant HIV-infected women who expressed a 

refusal to participate in the study were not included. 

2.3. Biological Testing 

Venous blood samples were collected on EDTA tubes (BD 

Vacutainer® EDTA tubes). The plasma was obtained after 

centrifugation of the tubes at 3500 rpm for 5 minutes. The 

first serological test was performed with the DetermineTM 

HIV-1/2 rapid diagnostic test (TROD) (Inverness Medical, 

USA) to confirm the presence of HIV antibodies in the 

included patients. Plasma was tested by 

electrochemiluminescence "ECLIA" on Cobas E 411 (Roche 

Diagnostics GmBH, Mannheim, Germany) for research anti-

HBs antibodies (Ac anti HBs) with the HBsAg II kit (Roche 

Diagnostics GmBH, Mannheim, Germany) and for research 

anti-HCV antibodies with the Anti-HCV II kit (Roche 

Diagnostics GmBH, Mannheim, Germany). Then, the 

quantification of plasma HIV-1 RNA was performed with the 

Cobas AmpliPrep/Cobas TaqMan HIV-Test, v2.0 kit with a 

threshold of 20 copies/mL. Transaminases (ALAT) were 

determined and quantified with the Cobas Integra/Cobas c 

system Alanine Amino Transferase (ALAT) cassettes on the 

Cobas C 311 Analyzer (Roche Diagnostics GmbH Germany) 

the analyses were performed according to the manufacturer’s 

recommendations. 

2.4. Data Analysis 

SPSS Statistics 17.0.1 software was used for statistical 

analyses of prevalence and socio-demographic data. 

3. Results 

3.1. Social and Biological Characteristics of the Included 

Patients 

A total of 100 HIV-infected pregnant women who were 

followed or came to CIRBA for biological monitoring of 

hepatitis B and C were included in this study. The median 

age of the patients was 33 years (20-44 years). The median 

HIV-1 RNA level was 31850 copies/mL (range 20-63700 

copies/mL). The median ALAT transaminase level was 44 

IU/mL (range 6-82 IU/mL). All pregnant women included 

were on ARV therapy (Table 1). 

Table 1 shows that 70% of the included women had HIV-1 

RNA levels below the threshold of detectability (HIV-1 RNA 

< 20 copies/mL). On the other hand, 3% of the women 

included had an RNA-HIV-1 level higher than 1000 

copies/mL (RNA-HIV-1 > 1000 copies/mL) and 27% of the 

women had an intermediate viral load (20 < RNA-HIV-1 < 

1000 copies/mL). 

In terms of quantitative ALAT assays, 92% of the patients 

included had ALAT levels below or equal to normal (N = 40 

IU/mL). However, 8% of the patients had an ALAT level 

above normal. The patients included were all on antiretroviral 

therapy (ART) for at least one year. 

Table 1. Social and biological characteristics of HIV-infected pregnant 

women included in the study. 

Characteristics Values 

Numbers (N) 100 

Median age (year; range) 33 (20 – 44) 

Median HIV-1 RNA (copies/mL) 31850 

HIV-1 RNA ≤ 20 copies/mL (%) 70 

HIV-1 RNA > 1000 copies/mL (%) 3 

20 < HIV-1 RNA < 1000 copies/ mL (%) 27 

Median ALAT (IU/mL) 44 

ALAT ≤ 40 IU/mL (%) 92 

ALAT > 40 IU/mL (%) 8 
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3.2 Treatment Regimen for HIV-infected Pregnant Women 

HIV-infected pregnant women were on first-line or 

second-line treatment. The treatment regimen for patients on 

first-line treatment, 94%, consisted of 2 NRTIs and 1 NNRTI 

(TDF+3TC+EFV). The treatment regimen of patients in 

second line treatment was composed of 2 NRTIs + 1 PI: 

ABC+3TC+LPV/r, in 1% (n=1/100) of patients; 

TDF+3TC+LPV/r in 2% (n=2/100) of patients or 

AZT+3TC+LPV/r in 3% (n=3/100) of patients included. 

Patients on a TDF-3TC-based regimen active against HIV 

and HBV represented 96% of the population. Those on a 

3TC-only regimen accounted for 4%. 

 

Figure 1. Treatment regimen for HIV-infected pregnant women. 

Legend: TDF: Tenofovir; 3TC: Lamivudine; ABC: Abacavir; AZT: 

Zidovudine; LPV/r: Lopinavir boosted by ritonavir; EFV: Efavirenz. 

In red: percentage of HIV-infected pregnant women with a 

therapeutic regimen based on two NRTIs (TDF+3TC) active 

against HBV and HIV. 

Blue: percentage of HIV-infected pregnant women with a 

therapeutic regimen based on one NRTI (3TC) active against 

HBV and HIV. 

3.3. HBV and HCV Serology Determination in Pregnant 

Women 

The figure shows the results of HBV and HCV serology in 

HIV-infected women obtained with the Elecsys HBsAg II 

and Elecsys Anti-HCV II tests respectively. 

We observed that HBV serology was negative for 94% of 

the women included. However, 6% of the patients had 

positive HBV serology (Figure 2). Thus, the seroprevalence 

of HBVsAg in HIV-infected pregnant women was 6% in the 

present study. 

 

Figure 2. HBV serological testing among HIV-infected pregnant women on 

ARV, between 2017 and 2018 at CIRBA, Abidjan. 

The median age of included HBsAg-positive patients was 

38 (32-44 years). The median HIV-1 RNA level was 20 

copies/mL. Indeed, 100% of the women included had an 

HIV-1 RNA level below the threshold of detectability (HIV-1 

RNA<20 copies/mL). The median ALAT level was 23 IU/mL 

(with a range of 8-38 IU/mL) Table 2. 

The table 2 shows that all HIV and HBV infected pregnant 

women in the study were on a treatment regimen of 

lamivudine (3TC) and tenofovir (TDF). And illustrate the 

HCV prevalence in this population. In this table, we observed 

that HCV serology was negative for 100% (n = 100/100) of 

the included patients. 

Table 2. Characteristics of pregnant women infected with HIV and HBV or HCV enrolled in the study. 

Characteristics Co-infected VHB-VIH Co-infected VHC-VIH 

Numbers (n; Total) (6; 100) (0; 100) 

Median age (year; range) 38 (32 – 44) - 

Median ALT (UI/mL) 23 (8 – 38) - 

Median HIV-1 RNA level (copies/mL) 20 - 

Treatment regimens with NRTIs   

3TC (%), but no TDF 0 - 

TDF + 3TC (%) 6 - 

 

3.4. Risk Factors for Transmission of Viral Hepatitis B or C 

The risk factors for HBV or HCV transmission like surgery 

were recorded in the patient's medical record during HIV 

management or collected during the enrollment. Of the 100 

HIV-infected pregnant women included in this study, 23% had 

undergone surgery. In this population, HBsAg was positive in 9% 

of patients and HCV antibodies were negative in all patients. 

4. Discussion 

In this study, we determined the seroprevalence of HBV or 

HCV infections in HIV-infected pregnant women on ARVs 

followed up or coming to CIRBA for routine examinations. 



 American Journal of BioScience 2021; 9(4): 141-146 144 

 

The recommendations of the expert group on the medical 

management of people living with HIV and the National 

AIDS Control Program, advocate NRTI-based triple therapy 

(TDF+3TC) in case of HIV-HBV co-infection [5, 8]. In this 

study, 96% of HIV-infected pregnant women were on NRTI-

based ARVs (TDF+3TC) and only 4% on 3TC active on 

HBV and HIV for at least one year. The result among HIV 

pregnant women on TDF+3TC in the present study is higher 

than that of Mpody and collaborators in the Hepatitis B 

infection in pregnant women living with HIV on ARVs study 

in Congo [9]. These authors had found that all HIV pregnant 

women were on NRTIs active against HIV and HBV, but 85% 

of included patients were on the TDF+ 3TC combination [9]. 

In contrast, patients on 3TC alone, estimated at 14% were 

higher than those on 3TC in this same study. The high 

percentage of HIV-infected pregnant women on TDF+3TC-

based NRTIs could be explained by the fact that the risk of 

vertical transmission of HIV and HBV infections is high in 

low-income countries like Côte d'Ivoire. According to 

UNAIDS, to reduce the risk of vertical transmission, 

approximately 79% of pregnant women living with HIV 

worldwide are using antiretroviral therapy, primarily 

tenofovir and lamivudine-based combination antiretroviral 

therapy (ART) [10]. Indeed, the increased access to tenofovir 

for HIV treatment makes it a feasible option for prevention of 

mother-to-child transmission (PMTCT) of HBV according to 

Andersson and colleagues [6]. In the present study, 92% of 

included patients had normal ALAT levels and 70% had 

HIV-1 RNA levels below the threshold of detectability (HIV-

1 RNA < 20 copies/mL). The percentage of HIV-infected 

pregnant women stable on ARVs was higher than that of 

Yotebieng and collaborators, who estimated an undetectable 

HIV-1 RNA level of 62% among HIV-1 infected pregnant 

women in Kinshasa [11]. However, this rate of pregnant 

women with undetectable viremia is lower than the goals set 

by WHO, which would be to achieve a sustainably 

suppressed viremia rate for 90% of PLHIV receiving 

antiretroviral treatment [12]. 

Table 3. HIV-infected patients who underwent surgery during HIV infection. 

Characteristics Values 

Patients with surgery (N) 23 

Median age (year; range) 35 (27-44) 

Surgical intervention (%)  

Cesarean section 65 

Ovarian cyst surgery 4 

Lower limb surgery 4 

Appendectomy 23 

Mammary cystectomy 4 

Umbilical hernia 4 

Serology tests results (%)  

HBsAg HBV  

Positive 9 

Negative 81 

Ac Anti-HCV  

Positive 0 

Negative 100 

Current World Health Organization (WHO) antiretroviral 

therapy (ART) guidelines define virologic failure as two 

consecutive viral load (VL) measurements ≥1,000 copies/mL 

[13]. In our study a significant number of these pregnant 

women had low viremia below the 1000 copies/mL WHO's 

threshold (27%). Studies show that resistance associated 

mutations (RAMs) can be selected at lower replication rates. 

In a cohort in Lesotho, Brown et al found that 81% of 

individuals remaining on the same first-line regimen at low 

replication levels had high levels of resistance to at least two 

of their treatment molecules. These data support the lowering 

of the viral load threshold for treatment change and the case 

for wider access to this viral load testing for patient 

monitoring. 

Thus, treatment adherence should be strengthened among 

pregnant women in Côte d'Ivoire. In order to significantly 

reduce, mother-to-child transmission of HIV and HIV 

resistance to ARV treatments which includes NRTIs also 

active on HBV in case of HIV-HBV coinfection. 

To assess the seroprevalence of hepatitis B and C in 

pregnant women in the present study, HBV HBsAg and HCV 

antibody serological tests were performed. 

The results of the HBsAg serology test revealed that 6% of 

HIV-infected pregnant women had positive HBV serology in 

our study. This seroprevalence is lower than that observed by 

Rouet and collaborators, who showed that HBV co-infection 

among HIV-infected pregnant women in Côte d'Ivoire was 9% 

[14]. In contrast, other studies in African countries have 

shown lower seroprevalences than those obtained in this 

study: in Rwanda it was 4.1% [15], 3.3% in Congo [9], 3.1% 

in South Africa [16]. Although HBV seroprevalence among 

pregnant women is decreasing in our study compared to 

Rouet and collaborators [14]. The risk of HBV infection 

among HIV-infected pregnant women still remains high 

because there is a great lack of knowledge of the modes of 

transmission and means of prevention to avoid viral hepatitis 

contamination in Côte d'Ivoire according to Enel and 

collaborators [17]. 

Regarding seroprevalence for HCV, 100% of HIV-infected 

pregnant women had negative serology. The absence of HIV-

HCV co-infections in our study would probably be due to the 

choice and size of the study population. This should not 

obscure the estimated HCV circulation of 4.3% in West 

Africa in mono-infected patients according to Ekouevi and 

collaborators [18] and 2.5% in Côte d'Ivoire [17]. Indeed, 

N'din and collaborators confirmed the circulation of HCV 

strains of genotype 1, 2, 4 and 17 other subtypes in Côte 

d'Ivoire [19]. 

In addition, in this study 23% of the included patients had 

undergone surgery, which is a major risk factor for HBV or 

HCV transmission. Although, the introduction of systematic 

screening programs for blood products and improved 

sterilization procedures has greatly reduced the spread of 

viral hepatitis through these routes worldwide [20]. There are 

still risk factors for transmission of viral hepatitis B and C in 

medical practice. In the present study, 9% of the included 

patients who had undergone surgery during HIV management 

were HBsAg positive. This result is similar to one of the first 

studies conducted between 1984 and 1993 on risk factors for 
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viral hepatitis transmission in the hospital setting. This study 

showed that 10 clusters associated with HBV-infected 

surgeons were documented in England with a rate of 

transmission to patients of 0.3-9% [21, 22]. In a recent study 

by Minuk and collaborators in 2020, glove failure, skin 

lesions, long duration of surgery and use of blood products 

were minor risk factors for transmission of viral hepatitis B 

or C during surgery [22]. 

According to these authors, in the majority of cases, there 

were no identifiable causes for the surgical outbreaks, the 

most likely explanations were related to needle sticks 

incurred during suturing and accidental cuts through gloves 

during knot tying. In our study, other risk factors such as 

intravenous drug use, history of tattooing, piercing, having a 

close relative with HCV, use of recyclable medical 

equipment and certain traditional practices in Africa such as 

ethnic scarification and female circumcision have not been 

documented. 

5. Conclusion 

The seroprevalence of HBV infection was estimated to be 

6% in the included patients. In contrast, no HIV-infected 

pregnant women had HIV-HCV co-infection in the present 

study. The data from this study support the implementation of 

large-scale sentinel surveillance in Cote d'Ivoire in order to 

refine data on the prevalence and circulation of viral hepatitis 

B and C in high-risk populations such as pregnant women. 

These data will allow the development of innovative 

strategies for the prevention and control of viral hepatitis in 

pregnant women in a context where nucleoside reverse 

transcriptase inhibitors (NRTIs) can be hepatotoxic and 

where direct-acting antivirals are not always available. 

Studies reported that risk of end-stage liver disease 

(ESLD), cirrhosis and hepatocellular carcinoma (HCC), 

caused by HCV and HBV are increasing in HIV coinfected 

patients as their life expectancy is getting longer with 

successful highly active antiretroviral therapy (HAART) 

compared with those infected with HIV alone. Therefore, as 

with HIV testing, early detection of HBV and HCV are 

critical steps for optimal early therapeutic management. 

Screening and early diagnosis of chronic HBV and HCV 

infection allows individuals to obtain the care and treatment 

needed to prevent or delay the progression of liver disease 

[23]. Screening can also help reduce the spread of viral 

hepatitis through risk behavior counseling and interventions 

that provide hepatitis B prevention and vaccination products. 
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