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Abstract                                                                                                                                                  

Background: Chronic hepatitis B virus (HBV) and hepatitis C virus (HCV) infections 

represent significant public health issues globally. Mono-infection with either HBV or HCV 

represents one of the major causes of chronic liver disease.                                                                                                                                    

Objective: To determine the seroprevalence rate of HCV and HBV coinfection among dialysis 

and non-dialysis patients in Khartoum State (Sudan).                                                                                                                                                             

Materials and methods: This was a cross-sectional study conducted in Khartoum State 

(Sudan). The purpose of the study was to determine the seroprevalence rate of anti HCV IgG 

among hepatitis B-positive dialysis and non dialysis patients. 180 specimens were tested for the 

presence of anti-HCV IgG by the enzyme- linked immunosorbent assay (ELISA). 

Results: Out of the 180 patients infected with HBV (90 dialysis and 90 non-dialysis patients), 

18 (10%) were found anti-HCV IgG positive. From these positive patients, 14.4% were dialysis 

HBV patients and 5.6% were non-dialysis HBV patients.   

Conclusion: There was no significant difference between the seroprevalence rate of anti-HCV 

IgG among dialysis and non dialysis HBV patients investigated; however it was higher among 

dialysis patients. 
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Introduction  

Viral hepatitis exists throughout the world and is a major global public health problem. It is an 

infection of the liver leading to chronic liver disease, cirrhosis, hepatocellular carcinoma (HCC) 

and even fulminant hepatitis.  It is estimated that HBV and HCV infections can cause nearly one    
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million mortality cases each year. The World Health Organization (WHO) estimates that up to 

two billion people in the world have been infected with HBV; about 350 million people live with 

chronic HBV infection, and about 600,000 people die from HBV-related liver disease or HCC 

each year. HCV infection is a major public health problem. African countries have among the 

highest prevalence rates of HCV in the world, ranging from 1 to 26%. More than 28 million 

people are chronically infected with HCV in this continent, and it is difficult to speculate current 

and future trends1.                                                                                                                                    

Coinfection with HBV and HCV is uncommon especially in regions of the world where both 

viruses are endemic. The interactions between HCV and HBV in the cellular levels and their 

resulting pathogenesis are not well understood. HBV and HCV are distinct viruses with 

completely different life cycles. HBV belongs to a family of hepatotropic DNA viruses 

(Hepadnaviridae), whereas HCV is a positive single-stranded RNA virus in the Flaviridae 

family, within the genus Hepacivirus. The positive-sense RNA genome is 9600 nucleotides in 

length from which a single HCV polyprotein of 3011 amino acids is translated. This is 

subsequently cleaved by cellular and viral proteases into three structural proteins (core, E1 and 

E2) and seven non-structural (NS) proteins (p7, NS2, NS3, NS4A, NS4B, NS5A and NS5B). 

HCV infections within human populations also show extreme genetic diversity2.                                        

Both viruses share common mechanism of transmission (parental, sexual and mother to child) 

and HBV is 50 to 100 times more infectious than HIV. Interferon-based therapy accounted for all 

the therapeutic studies because of its effectiveness against both viruses. Among these articles, six 

were published between 1995 and 2005 and reported on standard interferon monotherapy ; 10 

were published between 2003 and 2009 and focused on the findings of combination therapy with 

either standard interferon (N = 6), or pegylated interferon (N = 4) with ribavirin; and one on 

interferon plus lamivudine. WHO had estimated HBV-HCV coinfection about 2.6 million. The 

burden of these co-infections are greatest in the African and South East Asia Regions3.                                        

In Southeast Ethiopia HBV/HCV co-infection was 3/62 (4.8%). Two separate studies done in 

Saudi Arabia detected HBV DNA in 15.8% and 22.5% of HCV patients with isolated anti-HBc. 

Two studies, one from India and one from Egypt, report contradictory results with a prevalence 

of dual infection of 16% and 0.7% respectively. Another study from Turkey was (2.6%), in 

American was 5.8% , in other study in US was 1.4%4.  

The aim of this study was to know more information about the seroprevalence rate of HBV-HCV 

coinfection among dialysis patients and non dialysis patients in Khartoum State, Sudan.                                

 

Materials and methods                                                                                                                               
 

 

This was a qualitative, prospective, hospital-based, analytical, descriptive, and cross-sectional 

study. The study was carried out during the period from February to June 2017 in Khartoum 

State (Sudan). The software used for the analysis of data was the Statistical Package for Social 

Sciences (SPSS) program (version 15). Categorical variables and proportions were compared by 

the Friedman's Chi-Square test to determine the p value significance range. Confidentiality of 

information obtained from participants investigated was maintained. Consent of the participants  
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was taken before being enrolled in the study. Laboratory results of specimens collected were 

handed to all participants included in the study. Permission to collect the specimens was obtained 

from various hospitals in Khartoum State where the study was conducted. Approval to run the 

study was taken from the Ethical Committee of Al Neelain University (Khartoum). Complete 

information regarding risk factors, if any, was explained to all participants under the study 

without concealment.                                                                                                                               

Sampling was a non- probability purposive sampling type, and sample strategy was convenience                         

where participants were chosen on the basis of accessibility. Sample size was 180 blood 

specimens collected from HBV-positive dialysis and non dialysis patients. Demographic and clinical 

data were collected from all participants using a structured questionnaire; and a verbal consent 

was obtained. A 5 ml blood specimen was collected from each patient by venipuncture technique 

and transferred to a plain container. The blood specimen was centrifuged at 3000 rpm for 5 min. 

then serum was gently separated in Eppendorff tube and stored at - 20°C until used. The samples 

was analyzed qualitatively for the presence of anti-HCV IgG using a commercial enzyme-linked 

immunosorbent assay (ELISA) kit (Acon, San Deigo, USA, CA 92121). All technical procedures 

were performed according to the manufacturers’ instructions. Appropriate quality control system 

with quality control material was established.                                                                                                                                     

Results 

A total of 180 patients infected with HBV (90 dialysis and 90 non-dialysis) attending different 

hospitals in Khartoum State (Sudan) were enrolled in this study. 18 patients were found anti-

HCV IgG positive. From these, 7 (7.1%) were males and 11 (14.7%) were females.  

Among dialysis patients, anti-HCV IgG was found positive among 13 patients (14.4%); and 

among non-dialysis patients, anti-HCV IgG was found positive among 5 patients (5.6%).    

As shown in Table (1), out the 90 HBV non-dialysis patients investigated, 5 patients (5.6%) were 

anti-HCV IgG positive, and 85 patients (94.4%) were anti-HCV IgG negative. Seroprevalence 

rate of anti-HCV IgG among non-dialysis HBV patients was 7.7% among females and 3.9% 

among males (p = 0.115). Also the highest seroprevalence rate was detected among patients aged 

41-50 yrs (11.1%); and lowest rate was detected among patients aged 20-40 yrs (4.8%).  
 

Table (1): Distribution of positive anti-HCV IgG among non-dialysis HBV patients                            

according to gender and age incidence 

Parameters Anti-HCV IgG   

Positive 

Anti-HCV IgG   

Negative 

Total 

 Male 2 (3.9%) 49 (96.1%) 51 

 Female 3 (7.7%) 36 (92.3%) 39 

 ˂ 19 yrs old 0 (0.0%) 5 (100%) 5 

 20-40 yrs old 2 (4.8%) 44 (95.2%) 46 

 41-50 yrs old 2 (11.1%) 16 (88.9%) 18 

 ˃ 50 yrs old 1 (3.3%) 20 (96.7%) 21 

(p = 0.115) 
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As shown in Table (2), out the 90 HBV dialysis patients investigated, 13 (14.4%) were anti-HCV 

IgG positive, and 77 patients ( 85.6%) were anti-HCV IgG negative. Seroprevalence rate of anti-

HCV IgG among dialysis HBV patients was 17.2 % among females and 13.1 % among males    

(p = 0.055). Also the highest seroprevalence rate was detected among patients aged 31-40 yrs 

(17.4%); and lowest seroprevalence rate was detected among patients aged 20-30 yrs (8.0%).  

 

Table (2): Distribution of positive anti-HCV IgG among dialysis HBV patients                            

according to gender and age incidence 
 

Parameters Anti-HCV IgG   

Positive 

Anti-HCV IgG   

Negative 

Total 

  Female 8 (17.2%) 24 (82.8%) 29     

 Male   5 (13.1%) 53 (86.9%) 61     

20-30 yrs old 2 (8.0%) 23 (92.0%) 25        

31-40 yrs old 4 (17.4%) 19 (82.6%) 23      

41-50 yrs old 3 (16.7%) 15 (83.3%) 18      

˃ 50 yrs old 4 (16.7%) 20 (83.3%) 24      

(p = 0.055) 

   

Discussion     

In this study seroprevalence rate of anti-HCV among HBV dialysis patients was 13/14.4%. This 

rate was higher than that (5/5.5%) of non-dialysis HBV patients. Although this result is 

statistically insignificant. Coinfection of HBV and HCV may be due to the practice of multi-

blood transfusion, acupuncture, needle stick injury, and use of unsterilized needles. This 

coinfection is frequently encountered among injection drug users ( 42.5%), patients on 

hemodialysis (3.7%), patients undergoing organ transplantation (8%), HIV-positive patients 

(66%), and thalassemia patients (10%)5.                                                                                                 

Also positive anti-HCV IgG was more prevalent among females (10/14.7%) than among males 

(8/7.1%). This may be due to surgical maneuvers or risky sexual behavior. The positive anti-

HCV IgG was higher among non-dialysis patients in the age range 41-50 yrs (11.1%); and lowest 

in patients less than 19 yrs old (0.0%). On the other hand, the positive anti-HCV IgG was higher 

among dialysis patients in the age range 32-40 yrs (17.4%); and lowest in patients in the age 20-

30 yrs (8.0%).   
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HBV/HCV co-infection was more frequently found in several high-risk populations; and to 

prevent co-infection, long duration screening surveys should be employed. Several studies had 

reported that HBV and HCV coinfection was associated with a severe clinical presentation6.  

In general, approximately 2–10% of anti-HCV IgG positive patients were found to be HBsAg 

positive. In this study, the 10% positivity finding of anti HCV IgG among dialysis and non-

dialysis HBV patients, was considered acceptable when compared with previous studies in the 

United State (11%)7.                                                                                                                                 

Also seroprevalence rate of anti HCV IgG detected in this study was considered higher than that 

reported in Ethiopia (4.8%)8; and lower than that reported in Taiwan (18%)9. Conclusion: There 

was no significant difference between the seroprevalence rate of anti-HCV IgG among dialysis 

and non dialysis HBV patients investigated; however it was higher among dialysis patients. 
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