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Abstract

Infections with hepatitis viruses are known to be prevalent in sub-Saharan Africa but 
in Benin, data on these infections are still scarce. The study was carried out to assess 
the burden of these infections in Cotonou. From June to October 2016, we conducted 
a cross-sectional study on 156 Hepatitis B Virus (HBV) infected patients attending 
the University Teaching Hospital and a private hospital in Cotonou. For each patient, 
HBV viral load measurement and Hepatitis Delta Virus (HDV), Hepatitis C Virus (HCV) 
and Human Immunodeficiency Virus (HIV) serology tests were performed using 
standard methods. The median HBV viral load was 557.5 UI/mL and  HDV, HCV and 
HIV sero-prevalence rates were 3.9%, 1.3% and 0.7% respectively. In conclusion, in 
HBV infected patients in Cotonou, the sero-prevalence rates of HDV, HCV and HIV were 
relatively low. A national prevalence survey is needed to assess the epidemiology of 
these infections in the country.
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According to the World Health Organization (WHO), about 
257 million people live with Hepatitis B virus (HBV) worldwide 
Sub-Saharan Africa represents an area of high prevalence of this 
infection with more than 8% of chronic carriers [1]. In addition, 
HBV-infection is a major cause of deaths in this region due to 
complications such as cirrhosis and hepatocellular carcinoma 
[1]. Hepatitis delta virus (HDV) is a defective virus that depends 
on the HBV surface antigen (HBsAg) for its existence. Therefore, 
infection with HDV requires necessarily HBV infection, either 
simultaneous infection with both viruses or HDV infection in a 
subject previously infected with HBV. Compared with infection 
with HBV alone, HDV infection leads to more rapid progression 
of liver disease to cirrhosis and hepatocellular carcinoma [2-4]. 
The number of people infected with HDV is estimated at 15 to 
20 million worldwide [5]. In spite of this information, there is 
scarcity of data on the disease estimate in many endemic areas 
particularly in sub-Saharan Africa. HBV and HDV share with the 
hepatitis C virus (HCV) and human immunodeficiency virus (HIV) 
the same blood transmission route. In addition, co-infection with 
HIV and/or HCV worsens the liver disease in HBV and/or HDV 
infected patients. Data on HCV infection is rare in sub-Saharan 
Africa but a review from Riou et al. [6] ranged the prevalence in 
this region from 0.0% to 56.0% [6]. Since HIV infection is endemic 
in Africa region, the occurrence of HIV co-infection with hepatitis 
viruses may also be on a high side. In Benin, data on co-infection 
with HDV, HCV and HIV in HBV infected patients are rare. To our 

knowledge, the only two published studies on co-infection with 
these viruses were on a limited number of patients in one hospital 
in the Northern part of the country [7,8]. We aimed in the present 
study to assess the prevalence of HDV, HCV and HIV infections in 
patients chronically infected with HBV in Cotonou, the largest city 
in Benin.

Materials and methods

Setting

Benin is a country with a size of 114,763 square kilometers and 
an estimated population of 10.9 million [9]. Cotonou is the biggest 
city in the country with approximately 673,000 populations in 
2013 [10]. 

Subjects

This cross-sectional study was conducted from June to 
October 2016 in two hospitals in Cotonou: the university teaching 
hospital, Hubert Koutoukou Maga, which is a public hospital and 
the Atinkanmey polyclinic, the biggest private hospital in the city. 
In total, 156 subjects (15 years and above) chronically infected 
with HBV and attending these hospitals during the study period 
were consecutively included in the study. These subjects were 
previously detected positive with HBs antigen and followed up 
in these hospitals. None of them was under treatment for HBV 
infection.

Abbreviations: CI: Confidence Interval; EDTA: Ethylene Diamine 
Tetra Acetic Acid; HBV: Hepatitis B Virus; HCV: Hepatitis C Virus; 
HDV: Hepatitis Delta Virus; HIV: Human Immunodeficiency Virus; 
WHO: World Health Organization
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Sample

Venous blood was collected from each subject into two tubes. 
Ethylene diamine tetra acetic acid (EDTA) tubes were used to 
collect blood for plasma separation (viral load measurement) 
while plain tubes were used for serum separation (serology). All 
tests were performed and interpreted according to manufacturer’s 
instructions. Anti-HDV antibody was detected using ETI-AB-
DELTAK-2® kit (Diasorin, France) while in positive samples, 
anti-HDV IgM were detected with ETI-AB-DELTA-IGMK-2® kit 
(Diasorin, France). HCV testing was performed using immuno 
chemiluminescence anti-HCV® II test (Roche Diagnostics, USA) 
or VIDAS Anti-HCV® Assay (bio Merieux, France). HIV serology 
was performed using Alere Determine HIV-1/2® test (Alere 
Medical, Japan) for screening while samples that were reactive 
were confirmed by Immuno Comb HIV 1&2 BiSpot® (Orgenics, 
France). HBV viral load measurement was carried out using Cobas 
TaqMan® 48 kit (Roche Diagnostics, USA). 

Ethical considerations

 All patients gave informed consents and the study was 
approved by the institutional review board. 

Data analysis

Data were collected using Epi Data version 3.1 and statistical 
analyses were performed using Stata software version 12.0.

Results
In total, 156 HBV infected patients were included in the study. 

Their characteristics are presented in (Table 1). Median age of 
patients was 36.0 years with a male to female ratio of 2.0:1.0. The 
median HBV viral load was 557.5 UI/mL while in two thirds of the 
patients (67.3%), the HBV viral load was less than 2,000 UI/mL; 
among them, three had undetectable HBV viral load (Table 1). Of 
the 156 HBV infected patients, six (3.9%) were screened positive 
for anti-HDV antibodies of which, two (33.3%) were positive for 
anti-HDV IgM antibodies. In HBV infected patients, HCV and HIV 
sero-prevalence rates were 1.3%, 95% CI = 0.5% - 3.1% and 0.7%, 
95% CI = 0.6% - 2.0% respectively (Table 2). No HBV infected 
patient was co-infected with the other three viruses.
Table 1: Characteristics of patients included in the study.

Patients

Number Percentage

Gender

Male 104 66.7
Female 52 33.3

Age (years)

15-24 21 13.5
25-34 46 29.5
35-44 49 31.4
45-54 23 14.7
≥ 55 17 10.9

HBV viral load (UI/mL)
< 2,000 105 67.3
≥ 2,000 51 32.7

Table 2: Results of HCV, HDV and HIV serology.

Patients

Number Percentage

HCV

Positive 2 1.3

Negative 149 98.7

HDV

Positive 6 3.9

Negative 150 96.1

HIV

Positive 1 0.7

Negative 147 99.3

Discussion
Information on HDV infection is rare in Africa. However, the 

magnitude of the problem needs to be assessed in a particular 
setting in order to set up appropriate measures to tackle the 
disease. In this study, the sero-prevalence of anti-HDV antibody 
was 3.9%. This finding was in agreement with 3.0% and 3.2% 
found in Senegal and Uganda respectively [11]. However, it is 
of worthy to note that in the two previous studies, HIV& HBV 
co-infected patients were exclusively reported while only two 
HIV&HBV co-infected patients were found in the present study. In 
other studies elsewhere in Africa, prevalence varied from 0-50% 
was reported without any clear explanation on these variations 
[12-14]. In two previous studies carried out in the northern part 
of Benin, Zanchetta et al. [7] reported 19.4% prevalence  rate for 
anti-HDV antibodies while a rate of 11.4% was reported by de 
Paschale et al. some years later [8]. These findings were higher 
than what was found in the present study. Ndumbe et al. [16] 
reported that in a given country, HDV sero-prevalence might vary 
from one region to another [15,16]. These variations may be due 
to geographical and cultural differences such as non-medical 
circumcision and scarification within a country. These differences 
in fact may be the explanations why some regions are more 
susceptible to HDV transmission than the other regions. To this 
end, a national prevalence survey is advocated to have the actual 
picture of this infection in the country. Out of the six patients 
with anti-HDV antibodies, anti-HDV IgM was positive in two 
(33.3%). Only these two patients were theoretically considered 
of having an active HDV infection. However, one cannot exclude 
active HDV infection in patients with negative anti-HDV IgM since 
a more sensitive test (HDV PCR) was not performed. This is the 
main limitation of this study. In our study, HIV sero-prevalence 
was 0.7% similar to what was observed in the general population 
(1.1%) [17]. 

Several studies in sub-Saharan Africa had investigated HBV 
infection in HIV infected patients and showed a higher co-
infection rates of 16.8%, 13.6% and 11.1% in Senegal, Ghana and 
Benin respectively [18,19]. This observation showed that the risk 
of HBV infected patients to be infected with HIV was lower than 
that of HIV infected patients to be infected with HBV. Possible 
explanations for this are the fact that most HBV infected patients 
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in our setting are infected during infancy and their characteristics 
regarding HIV infection are similar to those of the general 
population. In contrary however, HIV infected patients represent 
a specific group with an increased risk of sexual transmission for 
both HIV and HBV. HCV sero-prevalence was 1.3% in our study. 
Previous studies within the country showed a prevalence ranging 
from 0.7% in Cotonou to 7.4% in pregnant women in Tanguieta 
[8, 20]. In other countries in Africa, reports showed that HCV 
prevalence were generally relatively low [6]. This is fortunate 
since both viruses cause liver damages leading to cirrhosis and 
hepatocellular carcinoma. Common effects of both viruses may 
accelerate progression to these complications. In contrast to 
HIV/ AIDS, there are no national programs to address policies 
on viral hepatitis in most sub-Saharan Africa countries including 
Benin despite the high prevalence of these infections in the region 
[1,5,6,17]. As a result, epidemiological data available on hepatitis 
infections are either scarce or not representative of the population 
of patients infected. The present study contributes in getting a 
picture of the situation and may help in setting up measures to 
fight against these viruses [21,22].

Conclusion 

In HBV infected patients in Cotonou, sero-prevalence rates 
of  HDV, HCV and HIV infections were 3.9%, 1.3% and 0.7% 
respectively. These rates seem lower than what was previously 
reported in the northern part of the country. A national prevalence 
survey is urgently needed to determine the actual picture of the 
epidemiology of these infections in the country.
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