



Prevalence of Hepatitis B and C Virus Infections Among Blood Donors at Dongola Hospital, Northern State, Sudan
    
  Abstract 
Background:
Blood transfusion is a critical, life-saving medical intervention performed worldwide. However, it carries potential risks, including the transmission of transfusion-transmissible infections (TTIs), particularly viral hepatitis. Hepatitis B virus (HBV) and hepatitis C virus (HCV) are significant causes of liver disease and hepatocellular carcinoma.
Objective:
This study aimed to determine the prevalence of HBV and HCV infections among blood donors at Dongola Hospital.
Methods:
A descriptive cross-sectional study was conducted in 2025 involving 100 voluntary blood donors. Participants were evaluated based on demographic characteristics, donation history, and risk factors such as previous surgery, tattooing or hijama (Islamic wet cupping), and history of jaundice. Screening for HBV and HCV was performed using immunochromatographic testing (ICT).
Results: 
in this study 100 patients were the age of 61 (61%) of them 18 – 30 years old,  24 (24%) aged 31 – 40 Years,  while  11(11%) aged 41- 50 years old and, 4 (4%) were aged 51 years old and older. and there are 61 (61%) of them have History of Donation, while 39 (39%) of them have no History of Blood Donation. 93 (93%) of them have Negative result of HBV Test, while 7 (7%) of them have Positive result of  HBV test. 100 (100%) of them have Negative result of HCV Test.  involved in this study, 2 (2%) of them have History of Tatto or Islamic Higama, while 98 (98%) of them have No History of Tatto or Islamic Higama
And there are  3 (3%) of them have History of Surgery, while 97 (97%) of them have no History of  Surgery .were 6 (6%) of them have History of  Jaundice, while 94 (94%) of them have No History of  Jaundice.  in this study, 1% in Hafer and Mgaser,  3% live in Baden, Shaikh Sharive and  Kmnar, 5% of them live in Altety, while  6% live in Grada, Algoled , 7% live in Aldem, 12% in Alselam, and 53% in Dongola.
Conclusion:
This study highlights the presence of Hepatitis B Virus (HBV) among blood donors at Dongola Hospital. The results suggest that although the prevalence of HCV is low in this population, HBV remains a significant concern, particularly among younger donors aged 18–30 years. The current screening method using Immunochromatographic Test (ICT) showed limitations in accuracy, indicating the necessity for more reliable diagnostic tools such as Polymerase Chain Reaction (PCR) and Enzyme-Linked Immunosorbent Assay (ELISA). 
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Introduction:
“Blood transfusion is a life-saving intervention and millions of lives are saved each year globally through this procedure. However, blood transfusions are associated with certain risks which can lead to adverse consequences. It may cause acute or delayed complications and carries the risk of transfusion transmissible infections (TTIs). Globally, more than 81 million units of blood are donated each year” [1]. “Blood transfusion is a therapeutic procedure, as there is no genuine substitution. But contaminated blood transfusion can transmit infectious diseases and can be fatal instead of saving life”[2]. “Evaluation of data on the prevalence of  (TTIs) in our environment namely HIV, HBV, HCV and syphilis antibodies among blood and plasma donors permit an assessment of the occurrence of infections in the blood donor population and consequently the safety of the collected blood and blood products. It also gives an idea of the epidemiology of these diseases in the community. Transfusion associated infections continue to be a big threat” [3].
“Transfusion transmissible infections can be classified as viral, bacterial and parasitic infections. The most commonly encountered transfusion related  infection is of viral origin. In many cases, post transfusion diseases have been caused by human immunodeficiency virus (HIV), hepatitis B and C virus” [4]. 
“Prevalence of HBV infection varies greatly in different parts of the world. The World Health Organization (WHO) has classified HBV prevalence into high endemicity (≥8%) intermediate (2-7%) and low endemicity (<2%).Viral hepatitis is a primary infection of the liver by one of the  hepatotropic viruses (A, B, C, D, E). The clinical manifestations of almost all of these types are similar. Hepatitis B and C viruses are also responsible for hepatocellular cancer (6).
“Hepatitis B virus (HBV), the prototypical member of the Hepadna viridae family, is a non-cytopathic DNA virus that is transmitted by contacts with infected blood and body fluids and triggers immune-mediated liver diseases of varying severity and duration” (7). “The infectious virion is an enveloped nucleocapsid that selectively enters the hepatocyte and delivers an incomplete circular DNA genome, thereby initiating a multifaceted process of viral replication” ( 7,8). “According to WHO (World Health Organization) data, almost one-third of the world’s population has been infected by HBV at some point in their lives” (8,9). “The vast majority of these people encountered HBV in adulthood, developed a self-limited infection (that is, acute hepatitis B (AHB)) and successfully controlled the virus” (7,8) “Although fewer than 5% of individuals who encountered HBV as immunocompetent adults develop a  chronic hepatitis B (CHBI), most of the infections acquired in infancy or early childhood become chronic. CHBI affects more than 250million individuals worldwide and almost 1million die annually from complications of persistent infection like, liver cirrhosis and hepatocellular carcinoma (HCC). CHBI is highly endemic in Africa and Asia, as well as parts of Central and Eastern Europe” (8,9).
“Hepatites C (HCV) is an RNA virus that belongs to the family of flaviviruses; the most closely related human viruses” (10). “The natural targets of HCV are hepatocytes and, possibly, B lymphocytes. Viral replication is extremely robust, and it is estimated that more than 10 trillion virion particles are produced per day, even in the chronic phase of infection”.(13)  “Replication occurs through an RNA-dependent RNA polymerase that lacks a “proofreading” function, which results in the rapid evolution of diverse but related quasi species within an infected person and presents a major challenge with respect to immune-mediated control of HCV.
Several infectious agents can be transmitted through an infected blood and blood products. Some of the  most common diseases that are transmitted through blood are hepatitis B and hepatitis C viral infection” .(14)  “Infections with hepatitis B virus (HBV) and hepatitis C virus (HCV) poses  a  global  public health problem. Viral hepatitis, caused by hepatitis B virus (HBV) or hepatitis C virus (HCV), is one of the common transfusion  transmissible causes of chronic liver morbidity and mortality. The main modes of transmission include blood transfusion, unsafe sex, use of parental drugs, and the vertical transmission from mother to child. Blood transfusions contribute to the ever widening pool of these infections, wherein even asymptomatic person (carrier) can transmit the infection” (15). “Screening and assessment of these individuals not only alleviates the risk of transmission through infected blood and products, but also gives an idea about the prevalence rates of the infections in the community. The decrease in prevalence among general population is due to application of the prevention and control programs, especially safe blood transfusion and safe injections in addition to introduction of vaccination program. However, the continuous occurrence of new cases is due to the presence of reservoirs of chronically infected persons. Therefore, there is a continuous circulation of the infection in the community. This infection exposes the community to a higher risk of morbidity and mortality due to long-term complications of chronic carrier state, which might end with chronic active hepatitis, liver cirrhosis, and hepatocellular carcinoma HCC” (16)

 Materials and Methods
This study was a retrospective cross-sectional study carried out in hospital blood bank blood of Dongola Hospital, Dongola City, North State. The study period span through  January to february 2025 
Samples collection 
The subjects’ arms were inspected and appropriate venepuncture site selected. Blood sample was then taken from the antecubital vein. Tourniquet was then applied above the venepuncture site after which it is cleaned with 70% isopropyl alcohol, allowed to dry before sample was taken. From each subject, 2.5 mls of venous blood was collected into a plain bottle. Then centrifuged at 1500 round per minutes for 2 minutes, serum specimens was obtained and the test carried out immediately. 
Universal precautions on blood/blood products were applied and all consumables used were disposed of using the standard protocols for infection control.
 Screening of blood borne pathogens 
HBsAg test procedure:
The test was done by using the rapid screening Right	Sign cassette immune chromatographic (ICT) kit according to company guidelines. Using pastier petite, one drop of serum (25ul) was added into sample well. Then two drops of buffer was added. The result was read after 10 minutes. The test is considered positive only when the two lines (T and C) are visible. 	
Anti-HCV test procedure:
The test was done the rapid screening Right	Sign cassette immune chromatographic (ICT) kit according to company guidelines. Briefly, by using pastier petite, one drop of serum (25ul) was added into sample well. Then two drops of buffer was added. The result was read after 10 minutes. The test is considered positive only when the two lines (T and C) are visible. 
Data collection tools:
The data of blood donors was collected by questionnaire
 Data analysis:
Statistical analysis was done by SPSS software version 21. The results were  presented  as frequencies and percentages or means with standard deviation inform of fgures and tables.  Pearson chi-squared and Fishers Exact tests were used. A p-value of less than 0.05 was considered statistically significant.


Result
Total of 100 Volunteer Blood Donors were involved in this study, the age of 61 (61%) of them 18 – 30 years old,  24 (24%) aged 31 – 40 Years,  while  11(11%) aged 41- 50 years old and, 4 (4%) were aged 51 years old and older (Figure 1).


Figure (1): Distribution of the Volunteer Blood Donors according to age groups. 

A total of 100 Volunteer Blood Donors were involved in this study, 1% in Hafer and Mgaser,  3% live in Baden, Shaikh Sharive and  Kmnar, 5% of them live in Altety, while  6% live in Grada, Algoled , 7% live in Aldem, 12% in Alselam, and 53% in Dongola (Figure 2). 

Figure (2): Distribution of the studied Volunteer Blood Donors according to Place of residence.
Total of 100  Volunteer Blood Donors  were involved in this study, 61 (61%) of them have History of Donation, while 39 (39%) of them have no History of Blood Donation (Figure 3).

Figure (3): Distribution of the studied Volunteer Blood Donors according to History of Blood Donation.


Total of 100  Volunteer Blood Donors  were involved in this study, 2 (2%) of them have History of Tatto or Islamic Higama, while 98 (98%) of them have No History of Tatto or Islamic Higama (Figure 4).






Figure (4): Distribution of the studied Volunteer Blood Donors according to History of Tatto or Islamic Higama.

Total of 100  Volunteer Blood Donors  were involved in this study, 3 (3%) of them have History of Surgery, while 97 (97%) of them have No History of  Surgery (Figure 5).

Figure (5): Distribution of the studied Volunteer Blood Donors according to History of Surgery.



Total of 100  Volunteer Blood Donors  were involved in this study, 6 (6%) of them have History of  Jaundice, while 94 (94%) of them have No History of  Jaundice (Figure 6).  

Figure (6): Distribution of the studied Volunteer Blood Donors according to History of Jaundice.
Total of 100 Volunteer Blood Donors were involved in this study, 93 (93%) of them have Negative result of HBV Test, while 7 (7%) of them have Positive result of  HBV test (Figure 7).


Figure (7): Distribution of the Studied Volunteer Blood Donors according to Result HBV Test.








Total of 100 Volunteer Blood Donors were involved in this study, 100 (100%) of them have Negative result of HCV Test (Figure 8).


Figure (8): Distribution of the Studied Volunteer Blood Donors according to Result HCV Test.

The trend of HBV infection Considering age, the age groups 18 –30 had the highest contribution and the age group, 31-40,  41 – 50, and Above 50 the lowest contribution of HBV infection, There is a insignificant statistical difference in the prevalence HBV with P value > 0.05.

Table (1): Prevalence of HBV among age group at  Dongola Blood Bank:
	Age Variable
	Total Donator 
	HBV Positive 
	
P value

	
	
	N
	Prevalence 
%
	

	18 – 30
	61
	6
	6
	

0.536

	31 – 40
	24
	1
	1
	

	41 – 50
	11
	0
	0
	

	Above 50
		4
	0
	0
	

	Total 
	100
	7
	7
	



The trend of HBV infection Considering Residences, the donors lived in Dongola  had the highest contribution and the residences , Baden , Grada, Kmnar, Hafer, Mgaser, Altety, Aldem, Alselam, Algoled and, Shaikh Sharive the lowest contribution of HBV infection, There is an insignificant statistical difference in the prevalence HBV with P value > 0.05.

Table (2): Prevalence of HBV among Residences  at Blood Bank:
	Age Variable
	Total Donator 
	HBV Positive 
	
P value

	
	
	N
	Prevalence 
%
	

	Baden
	3
	0
	0
	





0.858

	Kmnar
	3
	0
	0
	

	Hafer
	1
	0
	0
	

	Mgaser
	1
	0
	0
	

	Dongola
	53
	6
	6
	

	Altety
	5
	0
	0
	

	Aldem
	7
	0
	0
	

	Alselam
	12
	0
	0
	

	Grada
	6
	0
	0
	

	Algoled
	6
	1
	0
	

	Shaikh Sharive
	3
	0
	0
	

	Total 
	100
	7
	7
	




Discussion

The present study assessed the prevalence of hepatitis B virus (HBV) and hepatitis C virus (HCV) infections among blood donors at Dongola Hospital, Northern State, Sudan, during the period from January to February 2025. Among the 100 participants, 7% tested positive for HBV, while none tested positive for HCV. The highest HBV positivity was found in the 18–30 age group, accounting for 6% of the total, with the remainder distributed across other age groups. Statistically, there was no significant association between age or residence and HBV infection (P > 0.05). All donors tested negative for HCV by ICT method.

These findings suggest a relatively low prevalence of HBV and an absence of HCV among this donor population. However, the reliance on ICT for diagnosis limits the accuracy of these findings due to the known susceptibility of this method to false negative and false positive results. As such, confirmatory testing using ELISA or PCR is essential to improve diagnostic precision.

Compared with previous studies, our findings indicate a higher HBV prevalence than reported in some regions. For instance, a study in Saudi Arabia (17) reported an HBsAg rate of 2.34%, while the present study reported 7%. Likewise, the HCV prevalence in our study (0%) was lower than in studies conducted in Yemen (18), Iraq (19), and Morocco (20). These differences may reflect geographical, methodological, and demographic variations in the study populations.

It is also notable that our findings diverge from the Moroccan national screening program (21) results, which included broader age ranges and employed more sensitive diagnostic tools, potentially explaining the differences in HBV and HCV detection rates. Similarly, the Iraqi study utilized ELISA techniques, which are more reliable than ICT. These comparisons underscore the need to adopt more sensitive and specific diagnostic techniques in Sudanese blood banks to ensure transfusion safety.

In summary, while our study suggests a moderate burden of HBV and no detectable HCV among blood donors in Dongola, further studies using advanced testing methodologies and larger sample sizes are warranted to validate and expand upon these findings.

Conclusion
This study highlights the presence of Hepatitis B Virus (HBV) among blood donors at Dongola Hospital, Northern State, Sudan, with a detected prevalence rate of 7%, while no cases of Hepatitis C Virus (HCV) were found. The results suggest that although the prevalence of HCV is low in this population, HBV remains a significant concern, particularly among younger donors aged 18–30 years. The current screening method using Immunochromatographic Test (ICT) showed limitations in accuracy, indicating the necessity for more reliable diagnostic tools such as Polymerase Chain Reaction (PCR) and Enzyme-Linked Immunosorbent Assay (ELISA). These methods would improve the accuracy of screening results and enhance blood safety. Continued efforts are required to implement advanced screening protocols and increase public awareness to minimize the transmission risk of transfusion-transmissible infections.
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History of Tatto or Islamic Higama

Yes	No	2	98	
History of Surgery 

Yes	No	3	97	
History of  Jaundice

Yes	No	6	94	
HBV Test

Negative	Positive	93	7	
HCV Test

Negative	Positive	100	0	
Age Groups 

18- 30 Years 	31 - 40 Years	41- 50 Years	More than 50 Years 	0.61	0.24	0.11	0.04	
Residence

Baden	Kmnar	Hafer	Mgaser	Dongola	Altety	Aldem	Alselam	Grada	Algoled	Shaikh Sharive	0.03	0.03	0.01	0.01	0.53	0.05	7.0000000000000007E-2	0.12	0.06	0.06	0.03	
History of Blood Donation 

Yes	No	0.61	0.39	


18
