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Abstract                                                                                                                                                  

Background: The transmission of Hepatitis C virus (HCV) occurs through blood or blood 

products such as red blood cells, platelet concentrates, fresh frozen plasma and cryoprecipitate. 

Prospective studies of transfusion recipients in USA demonstrated that rates of post-transfusion 

hepatitis exceeded 20%. In some countries blood donors are routinely screened for hepatitis C 

virus infection. Quality control and recipient protection are fundamental principles in any blood 

transfusion service.                                                                                                                                             

Objective: To evaluate HCV antibody testing among Sudanese blood donors.                                                                                                                                                                         

Materials and methods: Blood was collected from donors at the Blood Transfusion Centers 

of Khartoum and Khartoum North Teaching Hospitals (Sudan). Blood specimens were screened 

for HCV antibody. All blood donors were adult males. Screening was performed by the immuno-

chromatography technique (ICT). 995 healthy blood donors and 120 control patients with liver 

cirrhosis were tested. HCV antibody test was evaluated on the basis of the control specimens. Its 

place as a screening test for HCV infection and the low rate of its sero-reactivity among blood 

donors was discussed.                                                                                                                                        

Results: 17 (1.7%) of the blood donors and 47 (39%) of the control patients were found 

positive. HCV infection was found more prevalent among age group 26-49 years, and 88.2 % of 

reactive blood donors had a past history of tattooing.                                                                                             

Conclusion: HCV infection should be excluded before blood is transfused and the HCV antibody 

test remains the screening test of choice in the blood transfusion service. 
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Introduction  
 

Hepatitis C virus (HCV) infection is the most common chronic blood-borne infection. Hepatitis 

is an infection of the liver, resulting in liver cell damage and destruction. Most commonly it 

results from a viral infection. HCV has an envelope and is related to the Flaviviruses family.   
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It is a single-stranded RNA virus containing at least 10,000 nucleotides and smaller than 80 nm 

in size. Center for Disease Control (USA) estimated in 980s an average of 230.000 new 

infections. Although since 1989 the annual number of new cases has declined by greater than 

80% in 1996, data from the third National Health and Nutrition Examination Survey conducted 

during 1988-1994, had indicated that an estimated number of 3.9 million (1.8%) Americans had 

been infected with HCV. Most of these cases were chronically infected and might not be aware 

of their infection because they were symptomless1.                                                                                   

Infected persons serve as a source of transmission to others and are at risk for chronic liver 

disease or other HCV-related chronic diseases during the first two or more decades following the 

initial infection. Chronic liver disease is the tenth leading cause of death among adults in USA, 

and accounts for approximately 25.000 deaths. Population-based studies indicated that 40% of 

chronic liver disease is HCV-related resulting in estimated 8,000-10,000 deaths each year.  

Current estimates of medical and work loss costs of HCV- related acute and chronic liver 

disease, are greater than 600 million annually. HCV- associated end-stage liver disease is the 

most frequent indication for liver transplantation among adults. Because most HCV-infected 

patients are aged 30-49 years, the number of deaths attributable to HCV-related chronic liver 

disease could increase substantially during the next 10-20 years2.                                                                

This was a comparative study conducted to screen anti- hepatitis C virus antibody and to 

determine the frequency rate of infection in blood donors. It evaluated the HCV antibody 

screening test and examined the frequency rate of the true positive and negative reactions of the 

HCV antibody test. The evaluation was supported by controls carried out simultaneously with 

the screening tests. 

Materials and methods           

This was a qualitative, comparative study conducted to screen anti- hepatitis C virus antibody. 

The study had a quantitative approach to determine the frequency rate of infection in blood 

donors.  The study aimed to evaluate HCV screening among healthy blood donors in Blood 

Transfusion Centers of Khartoum and Khartoum North Teaching Hospitals (Sudan). It was 

conducted during the period from April-July 2005. All blood donors were adult males. Data were 

collected using structural interviewing questionnaire. Collected data were analyzed using master 

sheets and the computerized SPSS programme. Approval to run the study was taken from the 

directors of the blood transfusion centers concerned. A convenience, non-probability sampling 

technique was applied in the study. Sample size was calculated as follows:                                

Sample Size: n = z2 x pq / d2. Where: n = sample size; p = prevalence rate = 16; q = (100-p) = 

84; z = critical factor = 2.58; d = desired marginal error = 3. Hence: n = (6.66) x 16 x 84 = 995.  

By applying this equation, the sample size was 995 blood specimens.                                                                

Also 120 blood samples were collected from male patients complaining of liver cirrhosis and 

attending the medical ward at Khartoum Teaching Hospital (Sudan); and tested for HCV 

antibodies to work as control samples.                                                                                                             

The screening of the anti-HCV antibody was performed by immuno-chromatography technique 

(ICT). 5ml blood clotted specimens were collected from the donors at the completion of the  
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collection of 430 ml of whole blood donation. The serum from each sample was separated and 

inactivated by heating at 56°C for 30 minutes. Specimens were transferred into sterile plain 

containers. Anti-HCV antibody testing was conducted using the advanced, rapid anti-HCV test 

which was a colloidal gold enhanced, rapid immunochromatographic assay for the qualitative 

detection of antibodies to hepatitis C virus. This test was a screening test and all positives were 

confirmed using Western blot.                                                                                                                           

Principle of the test depends on dropping the blood sample in the device sample well and the 

sample diluent was added immediately. The HCV antigen-colloidal gold conjugate embedded in 

the sample pad reacts with the HCV antibody present in serum sample. As the mixture is allowed 

to migrate along the test strip, the conjugate/ HCV antibody complex is captured by an antibody- 

binding protein "A" immobilized on a membrane, forming a colored test band in the test region. 

A negative sample does not produce a test line due to the absence of colloidal gold conjugate/ 

HCV antibody complex. The antigens used in the test are recombinant proteins corresponding to 

high immunoreactive regions of HCV. A colored control band in the control region appears at 

the end of test procedure regardless of test result. This control band is the result of colloidal gold 

conjugate binding to anti- HCV antibody immobilized on the membrane. The control line 

indicates that the colloidal gold conjugate is functional.                                                                                             

The assay procedure started by bringing the test device, the sample diluent, and the serum 

specimens to room temperature. Only fresh samples with clear and with good fluidity were used 

in this test. On dispensing the samples were not agitated and the dispensing pipette was inserted 

just below the surface of the sample. Then one drop of serum was dispensed into the "S" well of 

the test card using the plastic dropper provided. Next two drops of the sample diluent were added 

to the "D" well. Then the result was interpreted after 15 minutes as follows:                                                  

Positive: Both purplish red test band and purplish red control band appear on the membrane. 

Negative: Only the purplish red control band appears on the membrane.                                                     

Invalid: If control band is not seen, the test is considered invalid.                                                                  

The specificity of the anti- HCV test was based on clinical studies using confirmed negative 

serum samples from blood bank and hospital patients. The overall specificity was found to be  

96-99%. The anti-HCV test was evaluated with confirmed positive serum samples and all 

samples were found reactive, i.e. highly sensitive.                                                                                                        

Results   

A total number of 995 blood donors attending Khartoum and Khartoum North Teaching 

Hospitals (Sudan) were enrolled in this study: 915 blood donors (92 %) were attending 

Khartoum North Teaching Hospital Center and 80 donors (8 %) were attending Khartoum 

Teaching Hospital. 15 blood donors (88.2%) out of the 17 reactive donors for HCV antibody had 

a past history of tattooing. Four donors (23.5%) of the 17 reactive HCV blood donors had a past 

history of schistosomiasis.                                                                                                                                         

Out of the 995 serum samples investigated, 17 samples (1.7%) were found positive for HCV 

antibody. Age average of blood donors studied was between 32 and 49 years. 978 (98.3%) of the 

serum samples tested were non-reactive for HCV antibody (Table I).  
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Table I    Age distribution and reactive HCV antibodies  

 

Age distribution 

HCV antibody 
 

Total 
Reactive Non-Reactive 

20-25 years 0 199 199 

26-31 years 2 245 247 

32-37 years 9 153 162 

38-43 years 4 269 273 

44-49 years 2 112 114 

Total 17 978 995 

 

17 blood donors' specimens (1.7%) were found positive to HCV antibody testing. However, 

among the blood samples collected from control patients with liver cirrhosis (120 samples), 47 

samples (39%) were found positive (Table II).   

                    Table II: Positive reactions among blood donors and control patients 

Specimens 
Positive HCV 

antibodies 

Negative HCV 

antibodies 
Total 

Blood 

donors 

17 

      (1.7%) 

978 

      (98.3%) 

995 

 

Control 

patients 

47 

      (39%) 

73 

      (61%) 

120 

 

 

Discussion: 

The present study aims to evaluate the HCV antibody test among healthy blood donors as 

compared with control patients suffering from liver cirrhosis. HCV antibody test is now widely 

used as a screening tool for HCV infection. It is relatively reliable, simple to perform and its 

results are reproducible throughout the world. It has been found to have an acceptable specificity 

and sensitivity. HCV when transmitted via blood transfusion leads to serious liver complications 

among blood recipients 3.                                                                                                                                                   

In our study the frequency rate of HCV antibodies among blood donors was 1.7 %, while the 

frequency rate reported in the study carried out by Omer and his colleagues4 in Sudan was 1.5 %,  
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showing similar result to the current study. In another study performed by Lee and his 

colleagues, HCV antibody seroprevalence among blood donors was 4%5.                                                                                                                         

Ross and his co-workers6 investigated 403 blood donors using HCV RNA; and their frequency 

rate went up to 5.2%. This high result in contrast to the lower result found in our study may be 

due to the more sensitive HCV RNA technique applied in their study.                                                                                                                                                                               

Other researchers7 found a frequency rate of HCV antibodies going up to 2.8% among blood 

donors exposed to tattooing. In the present context, 88.2% out of the 17 reactive donors for HCV 

antibodies had a past history of tattooing. This result confirms the role of tattooing in 

transmission of HCV infection.                                                                                                                                      

Furthermore, in this study a high frequency rate of HCV antibodies was noted among blood 

donors aged group 32-37 years (Table I). This finding agrees with the finding of the study 

conducted at the Center for Disease Control (USA)8 where the frequency rate was highest among 

donors aged 30-49 years old.                                                                                                                                    

Attia reported that hepatitis C remains the major health problem in Egypt and the entire continent 

of Africa. HCV infection rate is worse in conjunction with schistosomiasis9. In our study, 23.5% 

of the 17 reactive HCV blood donors had a history of schistosomiasis infestation. The 

endemicity of schistosomiasis in Sudan would explain this high frequency rate of HCV 

antibodies.                                                                                                                                                                         

In the current study, 1.7% healthy blood donors were found positive to HCV antibodies (Table 

I). Blood samples collected from control patients with liver cirrhosis, showed an infectivity rate 

of 39%. This result reflects the high HCV infection rate among the general population. Hence 

blood donors screening for HCV antibodies remains a highly important prophylactic tool to 

prevent the fatal HCV complications among blood recipients.                                                                          

Lastly, we could recommend that screening of blood donors for HCV antibodies is mandatory 

especially to those with past history of tattooing. Implementation and maintenance of infection 

control practices should be applied. The possibility of transmitting HCV infection by blood 

transfusion must always be considered and all efforts should be made to prevent it.                         

Conclusion: HCV antibody test remains the best screening test for HCV in blood transfusion 

services. This screening should continue regardless of the very low percentage of positive 

reactions, in order to secure the safety of the recipient. If there is any doubt that HCV antibody 

test result is negative, the transfusion service should regard it as positive.  
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