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Introduction
Blood transfusion services are an important part of the human 
healthcare program, which is an important and essential life-sav-
ing treatment and part of the World Health Organization's list of 
fundamental or primary medicines [1]. The main way to transmit 
the most infectious diseases worldwide such as hepatitis B virus 
(; HBV) or hepatitis C virus (HCV) and immunodeficiency vi-
rus (HIV) is blood transfusions from healthy donors that do not 
show signs and is considered a crime for human public health 
[2]. One-fifth of the world's population about 500 million people 
that chronically infected with hepatitis B virus (HBV) or hepa-
titis C virus (HCV) and immunodeficiency virus (HIV), which 
are transmitted through blood fusion [3, 4], and also about 1.5 
million people die from HBV- and/or HCV annually. In devel-
oping and great countries blood-borne - pathogens are treated in 
human public health due to facilities with scarce resources and a 
shortage of staff members [5]. 

ELISA technique is the preferred method of examination for the 
blood bank due to its effectiveness, which gives accurate results 
and has higher sensitivity and specificity compared with other diag-
nostic tools such as Rapid test immune chromatography test (ICT) 

and radioimmunoassay (RIAs) [6]. Chronic hepatitis B (CHB) is 
facing human public health and conflicts with over 350 million peo-
ple worldwide [7]. The late-stage of chronic liver diseases lead to 
cirrhosis and hepatocellular carcinoma (HCC) [8]. Hepatocellular 
carcinoma (HCC) is one of the most common cancers worldwide 
[9]. Previous studies reported that (HBV, and HCV) have been re-
sponsible for at least half a million of these cancers [10]. 

Virological methods are important in diagnosing chronic HBV 
and HCV diseases, they may be useful to establish their prog-
nosis, but they have found their standard application in guiding 
treatment determinations and assessing the virological responses 
to therapy.
 
Objective
The purpose of using the ELISA technique for detecting HBV, 
HCV, and HIV infection among healthy blood donors to avoid 
the spread of the diseases due to the threat affected by blood-
borne pathogens is significantly high, especially in developing 
countries, so to avoid this dilemma, it is best to follow contin-
uous monitoring of blood transfusions to prevent transmitting 
diseases. 
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Abstract 
Blood transfusion is associated with many hazards, especially the exposition to blood transfusion-transmitted blood-
borne infectious diseases considered one of the main causes of conflict worldwide, including hepatitis B (HBV) and 
C virus (HCV) and human immunodeficiency virus (HIV). In great countries blood-borne - pathogens are treated by 
human public health, so continuous monitoring of blood transfusions must be done to prevent transmitting diseases 
from healthy donors. All central blood labs led by WHO that licensed Elisa is one of the virological tools, which 
gives accurate results and has higher sensitivity and specificity compared with other diagnostic tools such as Rapid 
test immune chromatography (ICT) and radioimmunoassay (RIAs). In this present study, about 8000 samples were 
diagnosed in the blood central lab between 1/7/2023 -and 31/10/2023 by using the Elisa technique. Out of 8000 
blood samples tested for viral infection, HBV, HCV, and HIV were detected in 442, 17, and 12 samples, respectively.
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Materials and Methods
 A cross-sectorial study was achieved on 8000 healthy blood do-
nors and recipients coming to the central lab in Sudan- Gezira 
state –Wadmedani.

ELISA Technique
Sandwich enzyme immunoassay to detect viral diseases in the 
blood serum (antibody detection). First, the whole blood from 
participants was collected, and sera were separated and tested 
for HBV, HCV, and HIV viral legends or epitopes. The detection 
of specific antibodies in body fluids is based on the use of sand-
wich enzyme immunoassays (EIAs). Recombinant antigens are 
used to capture circulating antibodies. The presence of antibod-
ies is revealed by anti-antibodies labeled with an enzyme that 
catalyzes the transformation of a substrate into a colored com-
pound. The optical density (OD) ratio of the reaction (sample 

OD/internal control OD) is proportional to the number of anti-
bodies in the sample. Elisa's methods are cheap, easy to use, can 
be fully automated, and are well adapted to large-volume testing. 

Result
A total of 8000-blood donors was checked for HBV, HCV, and 
HIV infectious diseases from healthy blood donors and recip-
ients participated in this study. About 75% (6000) were males 
most of them were donors, while 25% (2000) were females 
(nearly all were recipients. When the samples were tested using 
the ELISA technique, there were 442 positive samples for HBV, 
17 positive samples for HCV, and 12 for HIV (Table 1). In ad-
dition, figure 1 shows the differentiation between the infectious 
diseases (HBV, HCV, and HIV), the positive result of HBV is 
5.5% while HCV is .21% and HIV is .15%.  

Table 1:
Total HIV Hepatitis C Hepatitis B Month
2000 2 4 110 July
2000 4 3 107 August
2000 3 6 114 September
2000 3 4 111 October
8000 12 17 442 Total

Discussion
Blood transfusion leads to many risks, especially exposure to 
a transfusion-transmitted infection (TTI), including HBV, HCV, 
and HIV [11]. In great countries, there is a low risk of transfu-
sion-transmitted infection by avoiding non-idealist blood transfu-
sion by using regular screening for donors with highly sensitive 
screening such as ELISA and nucleic acid testing (NAT). Many 
studies used the Elisa technique to compare the results with four 
rapid tests for detecting HBV, HCV, and HIV they confirmed 
that the Elisa technique is more sensitive and gives more accu-
rate results than other techniques [12]. This study used the Elisa 
technique due to its preferred effectiveness. The spread of viral 
epitopes or legends among donors attending the blood central lab 
using the ELISA technique was 442 (5.5%), 17 (.21%), and 12 
(0.15%) for HBV, HCV, and HIV, respectively. In general, the 
Sero evidence survey of transfusion-transmitted infections (TTIs) 
in this study was about 471/8000 (6%), which is comparable to 
other studies in that it was recognized about 2.35% and 3%. 

The Sero evidence survey of HBV is similar to that of Nabehi 
et al., who confirmed the spread of HBV in Yemen at 2.7% and 
1.8% in Sana'a and Taiz, respectively among donors and recip-
ients [13]. In addition, the similarity in some Arab countries of 
the spread of HBV is as follows 0.6% in Iraq, 1.3% in Morocco, 
1.4% in Jordan, 1.6% in Lebanon, 2.4% in America, and 2.2% in 
Japan [16, 17]. Previous studies revealed the spread of hepatitis 
C about 2.4% in Yemen [13]. According to the World Health 
Organization, in some Arab countries, such as Saudi Arabia, the 
spread of HCV is 1–1.9% [1]. In Australia, we found that the rate 
of HCV among the adult population was 1.3% [16]. The Sero ev-
idence survey of HIV in our study was 0.15% (Figure 1), similar 
to studies in Yemen but differed from other studies, where it was 
1.19% in 2000 [17]. 

Conclusion
Elisa is the preferred perfect technique in diagnosis the blood 
transfusion-transmitted blood-borne infectious diseases (HBV- 

Figure 1: ELISA technique to detect HBV, HCV, and HIV- among healthy blood donors. 
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HCV-HIV). All central blood labs led by WHO that licensed 
Elisa is one of the virological tools, which gives accurate results 
and has higher sensitivity and specificity compared with other 
diagnostic tools such as Rapid test immune chromatography 
(ICT) and radioimmunoassay (RIAs).  Our results go with many 
results throughout the world.

Personal thanks
We would like to thank all the laboratory staff of Blood Central 
Lab who helped us with the practical part of this study especial 
the technical Abeer Dafallah for her keen to help 

Reference
1.	 World Health Organization. (2019). World Health Organi-

zation model list of essential medicines (21st list). World 
Health Organization. https://creativecommons.org/licenses/
by-nc-sa/3.0/igo/

2.	 Mata, V. E., Andrade, C. A. F. D., Passos, S. R. L., Höker-
berg, Y. H. M., Fukuoka, L. V. B., & Silva, S. A. D. 
(2020). Rapid immunochromatographic tests for the diag-
nosis of dengue: a systematic review and meta-analysis. 
Cadernos de saude publica, 36, e00225618. https://doi.
org/10.1590/0102-311X00225618

3.	 Lavanchy, D. (2004). Hepatitis B virus epidemiology, dis-
ease burden, treatment, and current and emerging preven-
tion and control measures. Journal of Viral Hepatitis, 11(2), 
97–107. https://doi.org/10.1046/j.1365-2893.2003.00487.x

4.	 Shepard, C. W., Finelli, L., & Alter, M. J. (2005). Global ep-
idemiology of HCV. The Lancet Infectious Diseases, 5(9), 
558–567. https://doi.org/10.1016/S1473-3099(05)70216-4

5.	 Ifeanyi, O. E., Leticia, O. I., Nwosu, D. C., & Chinedum, 
O. K. (2018). A review on blood-borne viral infections: 
Universal precautions. International Journal of Advanced 
Research in Biological Sciences, 5(3), 60–66. https://doi.
org/10.22192/ijarbs.2018.05.03.009

6.	 Garg, S., Mathur, D. R., & Garg, D. K. (2001). Compar-
ison of seropositivity of HIV, HBV, HCV, and syphilis in 
replacement and voluntary blood donors in western India. 
Indian Journal of Pathology and Microbiology, 44(4), 409–
412.

7.	 Asaduzzaman, M., Milon, A., Juliana, F. M., Islam, M. J., 
& Kabir, M. S. (2018). Comparison between rapid ICT and 
ELISA tests for the detection of HBsAg; and screening of 
hepatitis B infection in apparently healthy Bangladeshi out-
bound staff. International Journal of Engineering Science, 

7(4), 34–39.
8.	 Parkin, D. M. (2006). The global health burden of infec-

tion-associated cancers in the year 2002. International Jour-
nal of Cancer, 118(12), 3030–3044. https://doi.org/10.1002/
ijc.21731

9.	 Agrawal, P. C., Chandraker, S., & Agrawal, P. (2017). Com-
parison of ELISA & rapid screening tests for the diagnosis 
of HIV, HBV, and HCV among blood donors in blood bank 
of C.C.M. Medical College Durg Chhattisgarh. Annals of 
Applied Biosciences, 4(2), 94–98.

10.	 Agrawal, P., Chandraker, S. H., & Agrawal, P. (2017). Com-
parison of ELISA & rapid screening tests for the diagnosis 
of HIV, HBV, and HCV among blood donors in blood bank 
of C.C.M. Medical College Durg Chhattisgarh. Annals of 
Applied Bio-Sciences, 4(2), 94–98.

11.	 Makuza, J. D., Rwema, J., Ntihabose, C. K., & Dushimi-
yimana, D. (2019). Prevalence of hepatitis B surface an-
tigen (HBsAg) positivity and its associated factors in 
Rwanda. BMC Infectious Diseases, 19(1), 381. https://doi.
org/10.1186/s12879-019-4027-4

12.	 Abdullah, M., Al-Matary, F. A., & Al Gashaa, A. (2022). 
Comparison of different rapid screening tests and ELISA 
for HBV, HCV, and HIV among healthy blood donors and 
recipients at Jibla University Hospital, Yemen. Journal of 
Medicine and Life, 15(10), 1403–1408.

13.	 Nabehi, B., Shamahy, H., Saeed, W., & Musa, A. (2015). 
Seromolecular epidemiology and risk factors of viral hep-
atitis in urban Yemen. International Journal of Virology, 
11(3), 133–138. https://doi.org/10.3923/ijv.2015.133.138

14.	 Gasim, G. (2013). Hepatitis B virus in the Arab world: 
Where do we stand. Arab Journal of Gastroenterology, 
14(2), 35–43. https://doi.org/10.1016/j.ajg.2013.04.005

15.	 Purnamasidhi, C., Mariadi, I., Wibawa, I., & Kandarini, Y. 
(2016). High incidence of hepatitis B virus infection in he-
modialysis patients at Sanglah General Hospital and its risk 
factors. The Indonesian Journal of Gastroenterology, Hepa-
tology, and Digestive Endoscopy, 17(3), 155–161.

16.	 Sievert, W., Altraif, I., Razavi, H., & Abdo, A. (2011). A 
systematic review of hepatitis C virus epidemiology in Asia, 
Australia, and Egypt. Liver International, 31(S2), 61–80. 
https://doi.org/10.1111/j.1478-3231.2011.02540.x

17.	 World Health Organization. (n.d.). Epidemiological fact 
sheet on HIV/AIDS and sexually transmitted infections: 
Yemen. https://www.who.int/hiv/pub/epidemiology/pub-
facts/en/

Copyright: ©2024 Rihab Muhammad Dafallah Hamad Elneel. This is an open-access article distributed under the terms of the Creative Commons Attribution 
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.


