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Abstract                                                                                                                                    

Background:  Resolution system of voluntary non-remunerated blood and plasma donation is 

safer because the incidence and prevalence rate of transfusion-transmissible infections is 

invariably lower than among family or ‘replacement’ donors and paid donors. It also permits the 

use of donor education and selection procedures that encourage unsuitable donors to self-defer or 

self-exclude. It therefore enables more cost-effective use because fewer units of blood have to be 

discarded after screening because of evidence of infectious disease markers.  

Objective: To determine the period seroprevalence rate of human-immunodeficiency virus 

(HIV), hepatitis B virus (HBV), and hepatitis C virus (HCV) infections in family replacement 

and voluntary blood donors in Khartoum State (Sudan). 

Materials and methods: This study was conducted at the National Reference Blood Center 

and hospitals' blood banks in Khartoum State. 200 blood specimens were collected divided into 

two groups: 100 from the  family replacement blood donors (FBD) group, and 100 from the 

voluntary blood donors (VBD) group. All specimens were investigated for HIV, HCV, and HBV 

using World Health Organization (WHO) approved fourth generation kits (Fortress diagnostics, 

United Kingdom). 

Results: The total average of voluntary blood donation was found to be 10.1% whereas the 

family replacement donation was 89.9%. The total period seroprevalence rate of blood 

transmitted infections in blood donors was 2.5%. From FBD group, four samples (4%) were 

found positive for HBV and one sample (1%) was found positive for HCV; whereas all 

specimens from VBD were negative for transfusion transmitted infection (TTI).    

Conclusion: The blood supply through regular voluntary blood donation system was safer than 

family replacement system. 
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Introduction                                                                                                                   

Blood transfusion is a core service within health care systems and individuals who donate their 

blood provide a unique contribution to the health and survival of others. Every country faces an 

ongoing challenge to collect sufficient blood from safe donors to meet national requirements. 

The donation of blood by voluntary non-remunerated blood donors is recognized as being crucial 

for the safety and sustainability of national blood supplies (WHO, 2006)1.                                          

Systems based on replacement donation by the family and friends of patients requiring 

transfusion are rarely able to meet clinical demands for blood while paid “donation” poses 

serious threats to the health and safety of the recipients as well as the donors themselves. 

Building a sustainable base of safe blood donors requires a long-term approach that requires not 

only the establishment of an effective voluntary blood donor program but also improved public 

awareness and acceptance of the importance of blood donation as a social norm. Numerous 

infectious diseases are spread by blood transfusion, particularly viral infections. The HBV, HCV, 

and HIV and other pathogenic organisms are transmitted through inappropriate screening of 

blood product (WHO, 2012)2.                                                                                                                                                      

Donation of the blood saves the life of millions of people universally, and it is essential to the 

helpfulness of the health system by supporting current transfusions worldwide. In the absence of 

a strong national voluntary blood donation program, many countries rely heavily on the family or 

friends of patients to act as replacement donors that are to give blood to replace the blood stocks 

used for those patients. However, research findings from a number of countries indicate that 

blood from family or replacement donors is found to be unsuitable more often than blood from 

voluntary non-remunerated donors and that it therefore presents a potentially greater risk to the 

safety of the blood supply (WHO, 2013)3.                                                                                                   

The blood transfusion department contains clinical methods and guidelines for screening of 

blood before transfusion. If the screening procedure and other regulations are not followed well 

there is possibility to carry the risk of spreading blood transfusion contagious pathogens like 

HIV, HBV, HCV, Treponema pallidum, and others. Also, there is a 1% chance of transfusing 

infection in each unit of blood even if the procedure followed well (WHO, 2013)3. Therefore, the 

risk of blood transfusion transmitted infection today is minimized. The delivery of safe blood 

products stays behind inquiry to infection, and until now to predict human pathogens4.                             

This study aimed to determine the period seroprevalence rate of HBV, HCV and HIV infections 

in family replacement and voluntary blood donors in Khartoum State (Sudan). 

 

Materials and methods                                                                                                          
 

This was a comparative, cross-sectional study. All donors were attending the National Reference 

Blood Center and Khartoum State hospitals' blood banks. The study was conducted during the 

period 2013– 2016. The sampling technique was convenience. Approval to conduct the study 

was taken from the Ethical Committee of Al Neelain University, Khartoum (Sudan). A verbal  
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consent was obtained from all participants enrolled in the study.                                                                  

Blood specimens were collected from 200 blood donors divided into two groups: 100 from the  

family replacement blood donors group, and 100 from the voluntary blood donors group. After 

taking a full medical history and collecting demographical and clinical data, 5 ml venous blood 

were collected from each donor in plain vaccutainer tubes during the process of blood donation. 

Serum was separated and transported to the National Reference Virology Laboratory (National 

Central Public Health Laboratory, Khartoum, Sudan).  

All donors specimens were investigated by the 4th generation enzyme-linked immuno-sorbent 

assay (Fortress diagnostics, United Kingdom). The least value (cut off) used for reporting 

positive and negative outcomes was determined as per manufacturer's guidelines.  Positive and 

negative controls were run with each batch of samples. 
 

Results   

 

From the 200 specimens investigated, the average period seroprevalence rate in the voluntary 

blood donors group was found to be 10.1%; whereas in the family replacement blood donors 

group it was 89.9%. The total prevalence rate of blood-transmitted infections among all blood 

donors screened was 2.5%. Four samples (4%) were found positive for HBV and only one 

sample (1%) was found positive for HCV from family replacement blood donor group. All 

samples collected from voluntary blood donor group were found to be negative for all 

transfusion transmitted infection (TTI) markers (Fig. 1). 

 

 
 

Fig. (1): Period seroprevalence rate of HBV, HCV, and HIV in the study population 
 

Discussion 

This study reflected that blood supply system in Sudan still depends on family replacement blood 

donation system, and there is a limited blood supply from safe voluntary non-remunerated blood 

donation. The total average of voluntary blood donors was10.1%, whereas that of the family 

replacement donation was 89.9 % (Annual reports, Federal Ministry of Health, Sudan, 2013-

2016)5.                                                                                                                                                          

The average seroprevalence rate of voluntary blood donors was lower than that in other African  
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regional countries (Gambia and Algeria) , as their rate of voluntary blood donors fell from 58% 

and 50% respectively, in 2004 to 21% and 40% respectively, in 2006 (WHO, 2009)6.                            

Angola and Cameroon had lower rates of voluntary blood donors in 2006 survey (7% and 5%, 

respectively), while Mauritania and Nigeria had the lowest rates (1% and 4% respectively)   

(WHO, 2011)7.                                                                                                                                                      

It has been reported that, the lowest incidence and prevalence rates of transfusion transmitted 

infection (TTI) markers are generally found among regular voluntary, non-remunerated donors 

rather than first-time or occasional donors and family replacement blood donors. The findings of 

the current study showed that, 4% of samples from FBD were seropositive for HBV and 1% for 

HCV; while all samples of VBD were found negative for HIV, HBV and HCV. To some extent, 

the finding of HBV in this study agrees with the findings reported in other regional African 

countries where the prevalence rate of HBV was 5-15%. The incidence rate of HCV infection in 

the present context was lower than that reported by WHO (2012)2 in other regional African 

countries such as Cameroon (8.8%), and Republic of Central Africa (15%). In Egypt, the 

prevalence rate of HBV among blood donors was lower (2.1%) and the prevalence rate of HCV 

was higher (13.6%) than that reported in the present study (Egypt Ministry of Health, 2016)8. 

Conclusion: The blood supply through regular voluntary blood donation system was safer than 

family replacement system. 
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