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Abstract    

Background:  As many as 80-85% of people initially infected with Hepatitis C Virus (HCV) 

may become chronically infected and the infection does not clear up within 6 months. However, 

in 10-25% of the people with chronic HCV, the disease progress over a period of 10-40 years, 

and may lead to serious liver damage, cirrhosis, and /or liver cancer. It is estimated that at least 

180 million persons are at risk of infection with Schistosoma haematobium (S. haematobium) 

and that about 90 million persons are infected. Schistosomiasis is a major parasitic infection of 

tropical subtropical areas with some of 200 million cases worldwide. It is one of the most widely 

spread infection of man and it is endemic in 74 tropical countries and 500-600 millions are at 

risk to infection.                                                                                                                                                  

Objective: To sero-detect Hepatitis C virus among Sudanese urinary schistosomiasis patients. 

Materials and methods: Urine specimens collected from suspected patients were examined 

for ova stage of Schistosoma haematobium infestation. Blood samples were collected from 

positive urinary schistosomiasis patients and serum was separated and HCV antibody was 

determined by the ACON one step immunochromatographic test (ICT) technique.                                                                                                         

Results: Out of 143 patients examined in this study, 76 (53.2%) were found suffering from 

urinary schistosomiasis infestation. All patients examined were males attending Al Rhazi Health 

Center at Al Takamomul village (Sudan). Age incidence ranges between 8-23 years. Most of the 

patients were school children; others were laborers, farmers, and unemployed. ICT serological 

examination was run on 53 patients suffering from urinary schistosomiasis and HCV antibodies 

were not detected in these patients.                                                                                                         

Conclusion: None of the 53 males investigated was seropositive for HCV antibody.  
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Introduction 

Hepatitis C virus (HCV) infection with concurrent Schistosoma species infestation had emerged 

as a major cause of chronic liver disease and liver cirrhosis.  
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In Brazil, Egypt and other Arab countries the prevalence rate of schistosomiasis and viral 

hepatitis was high. During HCV infection, the amount of viral protein antigen released into the 

blood is usually small and therefore not easily detected. Sensitive nucleic acid tests had been 

developed to detect viral RNA. Such tests, however, are very expensive and designed for use in 

reference laboratories1.                                                                                                                                                  

Both schistosomiasis and HCV infection are serious communicable diseases that threaten the 

lives of a considerable number of people all over the world. The diagnosis of HCV infection is 

usually made serologically by detecting anti HCV IgG in serum. Most patients infected with 

HCV become carriers. IgG antibodies are detectable 6-8 weeks after infection. ELISA and rapid 

anti HCV antibodies tests used to diagnose and to screen for hepatitis C are commercially 

available2.                                                                                                                                                    

HCV infection may be associated with S. haematobium causing urinary schistosomiasis. Viral 

hepatitis infection may be a major cause of morbidity among the population. In Sudan HCV 

infection had created a health and economic problem, and the expensive cost of treatment had 

accelerated the rate of mortality. Socially patients suffering from liver disease had been deeply 

affected due to viral hepatitis infection. Infection with HCV may lead to acute or chronic liver 

disease and there is no vaccination against this virus. Schistosomiasis is an endemic disease in 

many parts of Sudan. In these endemic areas, double infection (schistosomiasis plus HCV 

infection) may predominate3.                                                                                                                                
This study was designed to screen HCV antibodies among urinary schistosomiasis patients. It 

investigates the association between HCV infection and urinary schistosomiasis. Interaction 

between HCV and Schistosoma infestation may cause a more serious form of chronic liver 

disease. 

Materials and methods           

This was a qualitative, descriptive, cross-sectional, case finding study. The study population was 

patients suffering from urinary schistosomiasis and attending Al Rhazi Health Center at Al-

Takamomul Village that is located in East Nile region of Khartoum City (Sudan). The study was 

carried out during the period from May-July 2006. Sampling was a randomized, convenience 

type; and the sample size investigated was 143 male patients. Data were collected as per a 

structural questionnaire. Approval to run the study was taken from Al Neelain University 

(Khartoum, Sudan). Permission to collect the specimens was granted by the authorities of Al 

Rhazi Health Center. Verbal consent was obtained from all patients studied. Positive and 

negative results were handed to all patients included in this study for proper treatment of positive 

schistosomiasis patients by Al Rhazi Health Center physicians.                                                                               

Urine specimens were collected in screw-capped bottles. Containers were labeled with the 

patient’s index number and submitted to Al Neelain University Medical laboratory. 10 ml of 

urine were centrifuged in a conical tube at 3000 rpm for three minutes and the deposit was 

examined microscopically for Schistosoma haematobium ova.                                                                                               

Blood samples were collected from positive urinary schistosomiasis patients. Skin over the vein 

was disinfected by 70% ethanol and a sterile syringe was used to draw five ml blood from each  
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patient in a plain container. Blood was allowed 30 minutes to clot, centrifuged, and serum was 

separated and transferred into another sterile plain container and stored at -20°C prior to 

serological examination for HCV antibody using the ACON one step ICT device.                                    

The principle of ICT depends on coating the device test membrane with recombinant HCV 

antigen on the test line region of the device. During testing, the serum specimen reacts with the 

protein coated particles. The mixture migrates upwards on the membrane chromatographically 

by capillary action to react with the recombinant HCV antigen on the membrane and generate a 

color line. Presence of this colored line indicates a positive result. Its absence indicates                

a negative result. To serve as a procedural control, a colored line always appears in the control 

line region indicating that the proper volume of specimen has been added and membrane wicking 

has occurred.                                                                                                                                                

ICT procedure was started by allowing first the serum specimen and the test device to equilibrate 

at room temperature (15-30°C). Then the test device was removed from foil pouch and was 

labeled with the patient’s index number. The test device was placed on a clean and level surface. 

5 µl of serum were transferred by a micropipette to the specimen well (S) of the test device. Then 

two full drops of buffer were added and the timer was started. After 10 minutes, the two possible 

final results would be either positive: presence of two red bands (T and C) within the result 

window regardless of which band appears first; or negative: presence of one red band appearing 

in C band.  

Results  

Out of 143 patients subjects examined in this study, 76 (53.2%) were found suffering from 

urinary schistosomiasis infestation. Most of the patients were school children; others were 

laborers, farmers, and unemployed. All patients examined were males attending Al Rhazi Health 

Center. Age incidence was 8-23 years, with an average of 15.5 years. Majority of patients were 

between 13 and 19 years old (Table I). 

  

Table I    Age incidence of urinary schistosomiasis                                                                                

patients examined for HCV infection 

Percentage  Number  Age range  

30% 16 8-12 

50% 26 13-19 

20% 11 20-23 

100% 53 Total 
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ICT serological examination was run on 53 patients suffering from urinary schistosomiasis and 

HCV antibodies were not detected in these patients. Urinary schistosomiasis patients were found 

complaining mainly of haematuria, fatigue, malaise, nausea and vomiting.   

Discussion 

In the present study all patients were males. This may be due to fact that males are more exposed 

to infections as per their personal daily activities such as hygiene differences and swimming in 

canals and stagnant water. Professional activities such as fishing and irrigation performance may 

also increase the chances of males acquiring schistosomiasis.                                                                                  

Few studies were conducted in Sudan to investigate the association between urinary and enteric 

schistosomiasis and HCV. Some workers4 found a frequency rate of 10.3%-17.9% for anti-HCV.                                                                                                                                                                              

A study was carried by Khan and his co-workers5 in Saudi Arabia to determine the prevalence of 

HCV among schistosomiasis patients. A total of 405 patients with clinical suspicion of 

schistosomiasis were investigated and 39 of them showed positive Schistosoma infestation. The 

study showed that 17.9% of schistosomiasis patients had HCV infection.                                                                                                

In a study carried by El-Sadawy and his colleagues in Egypt to estimate the prevalence of HCV 

infection and to develop and evaluate prevention efforts, a sample of 1422 individuals with age 

ranged from 4-78 years was investigated. 782 subjects of their sample were males and 640 were 

females. They found a prevalence rate of 25.8% for HCV6.                                                                                        

Also others found that HCV infection genotype 4a was the main cause of severe chronic liver 

disease, and it was highly associated with schistosomiasis4. Furthermore, other workers studied 

the association and cross sero-reactivity between anti- HCV and schistosomal infection among 

blood donors and chronic liver disease patients. They found that HCV antibodies were 

significantly higher among positive schistosomal antibody Egyptians, and there was no cross-

reactivity between the two antibodies. They concluded that the high prevalence rate could be due 

to HCV parenteral therapy or due to depressed cell immunity associated with schistosomal 

infection7.                                                                                                                                                                      

Some authors conducted a study to determine whether HCV infection has a role in schistosomal 

liver disease. They found that the mean age of HCV positive patients was less than that of HCV 

negative patients, which indicates that HCV infection may lead to early disturbance in liver 

function, and severe liver disease is promoted at a younger age in Schistosoma patients infected 

with HCV4.                                                                                                                                   

Others found that schistosomal liver disease was highly associated with HCV genotype 4. At the 

same time, concurrent HCV and Schistosoma infections may result in a much more severe liver 

disease7. Khan and his fellows in 2004 showed an association between shcistosomiasis and HCV 

infection5.                                                                                                                                                                          

In the present context the association was studied among cases of urinary schistosomiasis only. 

None of the patients investigated (53 patients) were found harboring HCV antibodies. This may 

be explained by the small sample size enrolled in the study.                                                                                                       

Also the samples being collected from a small village and the mean age of the population 

included in this study was only 15.5 years. 
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This may give a further explanation to the absence of HCV antibodies among such subjects who 

seem to be not highly exposed to Schistosoma haematobium infestation. Higher rates in other 

studies may be attributed to the use of more advanced ELISA techniques.                                                                                                      

From our study, we may recommend improvement of epidemiological surveys to screen HCV 

infection among shcistosomiasis patients. Further studies on the association between 

schistosomiasis and HCV infection should be conducted to throw more light on the mechanisms 

underlying this association. Other routes of transmission of hepatitis viruses need to be 

investigated to plan new control strategies. Also it is important to maintain screening programs 

for patients with schistosomiasis in order to early discover the association of HCV. On the other 

hand, health authorities are required to intensify health education programs to focus this problem 

especially among school children, aiming to control schistosomiasis infestation and improve 

water supply. A HCV vaccine is highly needed to control this problem, and the WHO is expected 

to give this issue more attention.                                                                                                                     

Conclusion: A group of 53 males with a mean age of 15.5 years, attending Al-Rhazi Health 

Center at Al Takamul village (Sudan) were screened for HCV antibody. None of them were sero-

positive.  
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