
 

 مجلح جامعح تىً وليذ للعلىم الإوساويح والتطثيقيح

Bani Waleed University Journal of Humanities and 

 Applied Sciences 

  ليثيا –جامعح تىً وليذ  –تصذر عه
bwu.com/index.php/bwjhas/index-https://jhasWebsite:  

  للعلىم و الهىذسح الراتعالمؤتمر الذولً 

ISSN 3005-3900                     (00 -66) الصفحاخ      عذد خاص 2026ـــ  ثاوًالعذد الـــ  حادي عشر المجلذ ال  

65 

 

 

Serological Markers of Hepatitis B Virus in Blood donors in Alkhoms, Libya 
 

Asmahan Muhammad Qanaw *1
,Mustafa Muhammad Ali 

2
, Abdullah Muftah Al-Bakoush 

3
 

1
 Department of Biology, College of Science, Al-Marqab University, Al-Khoms, Libya. 

2,3
 Department of Microbiology, Faculty of Medicine, Asmariya University, Zliten, Libya 

Mmali@elmergib.edu.ly 

  

 ليثيا-الخمس فً تالذم المتثرعيه فً الثائً الكثذي الالتهاب فيروس للة المضادج المصليح العلاماخ
 

1*أسمهان محمد قىاو 
علً مصطفى محمد  ،

2
عثذ الله مفتاح الثكىش ، 

3
  

  1
 .لٍثٍا الخوس، الوشلة، جاهعح العلىم، كلٍح الأحٍاء، لسن 

2,3
 لسن الأحٍاء الذلٍمح، كلٍح الطة، الجاهعح الأسوشٌح، صلٍري، لٍثٍا  

Published: 01-03-2026 Accepted: 17-12-2025 Received: 12-11-2025 

Copyright: © 2026 by the authors. This article is an open-access 

article distributed under the terms and conditions of the Creative 

Commons Attribution (CC BY) license 

(https://creativecommons.org/licenses/by/4.0/).  

   الملخض
( تٍي الورثشعٍي تالذم anti-HBc)Bهذفد هزٍ الذساسح إلى الكشف عي الأجسام الوضادج للوسرضذ اللثً لفٍشوس الرهاب الكثذ 

فً العٌٍاخ HBV-DNA)( والرحمك هي وجىد الحوض الٌىوي للفٍشوس )HBsAgالسلثٍٍي للوسرضذ السطحً للفٍشوس )

الخوس، ذشاوحد -هرثشع جوٍعهن كاًىا هي الزكىس هي هصشف الذم توسرشفى سىق الخوٍس 201شولد الذساسح  الإٌجاتٍح.

-RT)، واسرخذهد ذمٌٍح anti-HBc( للكشف عي ELFAسٌح، وذن فحص العٌٍاخ تاسرخذام ذمٌٍح )65-21أعواسهن تٍي 

PCR)  للكشف عيHBV-DNA . أظهشخ الٌرائج أى جوٍع العٌٍاخ كاًد سالثح لفحصHBsAg فً حٍي وجذخ ثلاز ،

، لن ذسجل +Aتٌٍوا واحذج هي الفصٍلح  +Oوكاًد اثٌاى هي هزٍ العٌٍاخ هي فصٍلح الذم  anti-HBcعٌٍاخ إٌجاتٍح لفحص 

 وجىد عٌٍح واحذج هىجثح لـ RT-PCR(. كوا أظهش اخرثاس P<0.05تٍي الٌرائج وهىلع السكي أو فصٍلح الذم)فشوق هعٌىٌح 

HBV-DNA هع وجىد علالح راخ دلالح إحصائٍح تٍي وجىد ،anti-HBc ًوكشف الحوض الٌىوي الفٍشوس. 
                            

، DNA-HBV، الحوض الٌىوي الفٍشوسHBc-anti، الوسرضذ اللثHBsAgًالرهاب الكثذ الثائً، الوسرضذ السطحً :ذالحالكلماخ ال

 الورثشعٍي تالذم، لٍثٍا.

Abstract 

This study aimed to detect antibodies against the Hepatitis B virus core antigen (anti-HBc) among 

blood donors who tested negative for the Hepatitis B surface antigen (HBsAg), and to verify the 

presence of viral DNA (HBV-DNA) in the positive samples. The study included 102 male donors 

from the blood bank at Souq Al-Khamis Hospital, Khoms, with ages ranging from 17 to 56 years. 

Samples were screened for anti-HBc using the Enzyme-Linked Fluorescent Assay (ELFA) technique, 

while the Real-Time Polymerase Chain Reaction (RT-PCR) was employed for the detection of HBV-

DNA. The results indicated that all samples were HBsAg-negative; however, three samples tested 

positive for anti-HBc. Among these, two samples were of the O+ blood group, and one was A+. No 

statistically significant differences were observed between the results and variables such as residence 

or blood group (P > 0.05). Furthermore, RT-PCR analysis identified one HBV-DNA positive sample, 
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demonstrating a statistically significant correlation between the presence of anti-HBc and the 

detection of viral DNA. 

 

Keywords: Hepatitis B Virus (HBV), Surface Antigen (HBsAg), Core Antibody (anti-HBc), Viral 

DNA (HBV-DNA), Blood Donors, Libya . 

Introduction 
1. Introduction 

Viral hepatitis affects millions of individuals worldwide, posing a significant threat to public health. Approximately 

500 million people suffer from chronic Hepatitis B Virus (HBV) infection, with an estimated one million deaths 

occurring annually due to the virus. Furthermore, it is estimated that HBV infection accounts for 57% of liver 

cirrhosis cases and 78% of primary liver cancer cases [1, 2]. 

Despite the availability of a vaccine and blood screening protocols for infection markers, HBV remains a serious 

health challenge [3]. Its multiple transmission routes, including mother-to-child transmission during childbirth, 

sexual contact, and direct exposure to blood or blood products [4], exacerbate the severity of the virus. Notably, the 

HBV vaccine was incorporated into Libya's national immunization program in 1993 [5]. 

Post-Transfusion Hepatitis B (PTHB) remains one of the most common transmission routes and continues to be 

reported despite the mandatory screening for Hepatitis B surface Antigen (HBsAg) [6, 7]. This is primarily attributed 

to Occult Hepatitis B Infection (OBI), which occurs in individuals who carry the viral DNA despite the absence of 

HBsAg in their blood or hepatic cells [8]. 

Detecting antibodies against the Hepatitis B core antigen (anti-HBc) during this phase serves as a valuable 

serological marker for identifying infection [9]. Specifically, the presence of anti-HBc IgM indicates an acute 

infection, typically becoming undetectable within six months. In contrast, anti-HBc IgG remains detectable for life, 

indicating either a previous or current HBV infection [10]. Current protocols in Libya do not require anti-HBc 

screening among blood donors, notwithstanding warnings from numerous studies that recommend its inclusion in 

routine screening [11]. 

This study aims to determine the prevalence of anti-HBc among HBsAg-negative blood donors and to evaluate the 

feasibility of adopting anti-HBc testing as an additional screening measure. Furthermore, the study seeks to detect 

viral DNA (HBV-DNA) using Real-Time Polymerase Chain Reaction (RT-PCR) in all samples that test positive for 

anti-HBc and negative for HBsAg. 

2. Materials and working methods 

In this cross-sectional study, a total of 102 HBsAg-negative male blood donors from the Souq Al-Khamis Hospital 

Blood Bank in Khoms were screened. The study aimed to detect antibodies against the Hepatitis B core antigen (anti-

HBc) and to subsequently identify Hepatitis B virus DNA (HBV-DNA) among anti-HBc positive individuals. 

Formal ethical approvals and informed consent were obtained from all participants after they completed a structured 

questionnaire regarding their personal and medical history. 

From each donor, 5 mL of venous blood was collected. Following coagulation, serum was separated via 

centrifugation at 3,000 rpm for 10 minutes and stored at -70°C until further analysis. Routine screenings for HBsAg, 

anti-HIV, and anti-HCV were performed. Samples that initially tested negative for these markers were further 

analyzed for anti-HBc using the Enzyme-Linked Fluorescence Assay (ELFA) technique (BioMérieux, France). 
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Subsequently, anti-HBc positive samples were tested for HBV-DNA using Real-Time Polymerase Chain Reaction 

(RT-PCR) with the HBV Real-TM QualiQ kit (NLM, Italy), which has a sensitivity of $10^5$ IU/mL. Statistical 

analysis was conducted using the Social Sciences Statistical Package (SPSS, version 24.0, SPSS Inc., Chicago, 

USA). The Chi-square test was employed to compare various variables and to evaluate statistically significant 

correlations between them. 

3. Results  

This cross-sectional study included 102 male blood donors, with ages ranging from 17 to 56 years (mean age: $34.77 

\pm 8.00$ years). All participants underwent screening for antibodies against the Hepatitis B core antigen (anti-

HBc), in addition to the routine Hepatitis B surface antigen (HBsAg) test. None of the donors tested positive for 

HBsAg. The majority of the donors (68.63%) were aged between 20 and 39 years. Participants were residents of 

various areas within Khoms, with the highest proportion (27.45%) originating from the Souq Al-Khamis region. 

3.1 Descriptive Statistics  

The age distribution of donors showed that the majority (68.63%) were within the 20–39-year age group. The 

normality of the age variable was assessed using the Shapiro–Wilk test, which indicated that age did not follow a 

normal distribution (p < 0.05), as shown in Figure 1. 

Regarding blood group distribution, the majority of donors belonged to blood group O+, with 36 donors (35.3%), 

followed by blood group A+ with 28 donors (27.5%). The remaining blood groups were represented at lower 

frequencies. Other blood groups showed relatively low distributions, ranging between 5 and 10 donors per group, as 

illustrated in Figure 2. 

 

Figure 1. Age distribution of blood donors 

 

Figure2. Distribution of blood types among donors 
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3.2 Serological and molecular tests: 

Among the 102 donor samples, the results showed that three donors aged between 21 and 60 years tested positive for 

anti-HBc, with a prevalence of 2.94%. These cases were distributed across different blood groups and age categories, 

with no statistically significant differences observed, as presented in Tables 1 and 2. 

Regarding the place of residence of the positive cases, no statistically significant association was found between anti-

HBc positivity and residential location. 

Molecular analysis revealed the presence of HBV-DNA in one of the three anti-HBc-positive samples, corresponding 

to 33.33% among anti-HBc-positive individuals. The donor who tested positive for both anti-HBc and HBV-DNA 

was 40 years old and belonged to blood group O+, resulting in a positivity rate of 2.78% within this blood group. 

The Chi-square test demonstrated a statistically significant association between anti-HBc positivity and HBV-DNA 

detection (P = 0.005), indicating that the presence of anti-HBc is associated with an increased likelihood of detecting 

occult hepatitis B infection (OBI), thereby emphasizing the importance of its inclusion in blood screening protocols. 

Table 1. Anti-HBc positivity by age group 

Age Group Total Donors Anti-HBc Positive  Positivity Rate(%) 

>20 1 0 0 

21-40 70 1 1.43 

41-60 31 2 6.45 

 

Positivity rate (%) = (Number of anti-HBc–positive donors / Total number of donors) × 100 

Table 2. Anti-HBc positivity according to blood type 

Blood Group Total Donors Anti-HBc Positive  Positivity Rate(%) 

O+ 36 2 5.56% 

A+ 28 1 3.57% 

Other Groups (A-, AB+, B+, B-, O-) 38 0 0% 

 

4. Discussion  

In this study, which is considered the first of its kind in the city of Al-Khums and was conducted to highlight the 

causes of occult infection with this type of virus and the potential risk arising from limitations in routine screening 

tests for detecting possible sources of infection among blood donors, the results showed that the prevalence of anti-

HBc positivity among 102 HBsAg-negative blood donors was 2.94%. This rate is comparable to findings from local 

studies conducted in Misrata and Zliten (3.9% and 3%, respectively) [11,12], while it is lower than that reported in 

another local study in Tripoli, which recorded a higher prevalence of 15.6% [13]. 

At the Arab regional level, the prevalence was lower than that reported in Saudi Arabia (17.4%), Egypt (10.96%), 

and Syria (10.32%) [14–16], but it was close to findings from Lebanon (2.2%) [17]. 

At the global level, the results differed from studies conducted in Iran (8%) and Bangladesh (16.3%) [18,19], while 

they were consistent with studies from northern India (3.2%) and Pakistan (2.2%) [20,21], and comparable to a study 

from Nigeria (5%) [22]. This variation in anti-HBc prevalence between countries may be explained by differences in 

the endemicity levels of hepatitis B virus infection, according to the World Health Organization classification. 
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The results of this study also showed that among the three anti-HBc-positive samples, one sample was positive for 

HBV-DNA, representing 33.33%. This finding is comparable to a study from Iran (29.7%) [18], but differs from 

studies conducted in Saudi Arabia (1.25%) [7] and Nablus (92%) [23]. 

At the demographic level, the highest rate of anti-HBc positivity was observed in the 41–60-year age group. 

5. Conclusion  

The findings of this study highlight the importance of incorporating anti-hepatitis B core antibody (anti-HBc) testing 

into routine blood donor screening, due to its significant role in reducing the risk of transfusion-transmitted occult 

hepatitis B virus infection. Although the implementation of this test may lead to the exclusion of some blood units 

that appear otherwise healthy, the preventive benefit outweighs this limitation, as it contributes to improving the 

safety and quality of blood transfusion services. 

Furthermore, conducting future large-scale studies using more sensitive techniques for detecting hepatitis B viral 

DNA (HBV-DNA) is essential to provide a more accurate assessment of the prevalence of occult infection among 

blood donors in Libya. Expanding epidemiological research to analyze demographic and environmental factors, 

while increasing sample size to enhance the generalizability of findings, is also recommended. 

In addition, raising awareness among blood bank personnel regarding the interpretation of anti-HBc results within 

the context of complementary testing is crucial to avoid the potential oversight of occult hepatitis B infection (OBI). 

 

6. References  

[1] Abba, R. M., & Kadham, E. J. (2023). Serological study of hepatitis B occult among blood donors and couples in 

Al-Najaf province. HIV Nursing, 23(1), 858–863. 

[2] Aijaz, R., Siddiqui, H., Soomro, A., Kanwal, M., Hussain, W., & Khalique, S. (2022). Prevalence of antibodies to 

hepatitis B core antigen in hepatitis B surface antigen negative healthy blood donors: Prevalence of antibodies to 

hepatitis B core antigen. Pakistan Journal of Health Sciences, 175–179. 

[3] Albakosh, A. M., Alshwin, F. O., & Arshah, T. M. (2017). The prevalence of anti-HBc antibody among HBs Ag-

negative Libyan blood donors and its association with HBV DNA in the serum. Journal of Basic Sciences, 30, 76–

82. 

[4] Al-Mohani, S. K. M., & Al-Nawd, E. A. A. (2024). The association between hepatitis B virus infection with 

ABO and RhD blood groups. Universal Journal of Pharmaceutical Research. 

[5] Amani, A., Marwa, H., Batoul, A., Batoul, D., & Mahmoud, H. (2021). Prevalence of anti-HBc antibodies in 

blood donors from different centers in Lebanon. Journal of Gastroenterology and Hepatology, 2, 1–8. 

[6] Ankra-Badu, G., Ahmad, M., Sowayan, S., & Bashawri, L. (2001). Demographic characteristics of seropositive 

donors in Al-Khobar. Annals of Saudi Medicine, 21(1–2), 113–116. 

[7] Arababadi, M. K., Pourfathollah, A. A., Jafarzadeh, A., Hassanshahi, G., Daneshmandi, S., Shamsizadeh, A., & 

others. (2011). Non-association of IL-12+ 1188 and IFN-γ+ 874 polymorphisms with cytokines serum level in occult 

HBV infected patients. Saudi Journal of Gastroenterology, 17(1), 30–35. 

[8] Delavari, M., Shahabinejhad, N., Renzaho, A., Zahedi, M., & Owhadi, A. (2011). Frequency of anti-HBc & HBV 

DNA detection in blood donors of Kerman province. Iranian Journal of Blood and Cancer, 2(1), 105. 

[9] Dhawan, H. K., Marwaha, N., Sharma, R. R., Chawla, Y., Thakral, B., Saluja, K., & others. (2008). Anti-HBc 

screening in Indian blood donors: Still an unresolved issue. World Journal of Gastroenterology, 14(34), 5327–5332. 

[10] El‐Zayadi, A. R., Ibrahim, E., Badran, H., Saeid, A., Moneib, N., Shemis, M., & others. (2008). Anti‐HBc 

screening in Egyptian blood donors reduces the risk of hepatitis B virus transmission. Transfusion Medicine, 18(1), 

55–61. 

[11] Elzouki, A. N. (2008). Hepatitis B infection in Libya: The magnitude of the problem. History, 10(7.2), 9. 

[12] Ismail, F., Shambesh, M., Aboutwerat, A., & Elbackush, M. (2010). Serological and molecular characterization 

of total hepatitis B core antibodies in blood donors in Tripoli, Libya. The Libyan Journal of Infectious Diseases, 4(1), 

31–37. 

[13] Juárez-Figueroa, L. A., Uribe-Salas, F. J., & Conde-González, C. J. (2011). Heterogeneous distribution of 

hepatitis B serological markers in rural areas of Mexico. Salud Pública de México, 53, S26–S31. 



70 

 

[14] Karim, A., Sady, M. S. I., Dutta, S., Siddiqee, R., Mahmud, S., Haque, A., & others. (2025). Detection of anti-

HBc (total) and HBA-DNA in hepatitis B virus surface antigen negative blood donors. European Journal of Medical 

and Health Sciences, 7(2), 35–40. 

[15] Makroo, R., Chowdhry, M., Bhatia, A., Arora, B., & Rosamma, N. (2012). Hepatitis B core antibody testing in 

Indian blood donors: A double-edged sword! Asian Journal of Transfusion Science, 6(1), 10. 

[16] Mehmood, A., Raja, A. J., Rasool, S., Ul Haque, I., & Tayyab, G. U. N. (2020). Significance of testing anti-

HBcIgM antibodies for the screening of hepatitis B in the donor blood. Journal of Ayub Medical College 

Abbottabad, 32(4, Suppl. 1), 618–620. 

[17] Muselmani, W., Habbal, W., & Monem, F. (2014). Prevalence of "anti-HBc alone" among Syrian blood donors. 

The Journal of Infection in Developing Countries, 8(08), 1013–1015. 

[18] Nayagam, S., & Thursz, M. (2019). Strategies for global elimination of chronic HBV infection: 2019 update. 

Current Hepatology Reports, 18(3), 300–309. 

[19] Osuji, A., Agbakoba, N. R., Ifeanyichukwu, M. O., Abdullahi, I. N., Ezeanya-Bapka, C. C., & Duru, G. C. 

(2021). Hepatitis B virus serological profile and associated risk factors in surface antigen negative blood donors in 

Nigeria. Microbes and Infectious Diseases, 2(3), 440–450. 

[20] Ramia, S., Ramlawi, F., Kanaan, M., Klayme, S., & Naman, R. (2005). Frequency and significance of 

antibodies against hepatitis B core (anti-HBc) antigen as the only serological marker for hepatitis B infection in 

Lebanese blood donors. Epidemiology & Infection, 133(4), 695–699. 

[21] Sabeena, S., & Ravishankar, N. (2022). Horizontal modes of transmission of hepatitis B virus (HBV): A 

systematic review and meta-analysis. Iranian Journal of Public Health, 51(10), 2181–2192. 

[22] Howas, M. M., Amaizah, N. R., & Al-Kazaghly, R. F. (2025). Inhibitory effects for ligand (1, 1-dimethyl-3-

(thiazole-2-yl)-triazine) and some its complexes on Lactate dehydrogenase (LDH), and Creatine phosphatase (CPK) 

enzymes. Bani Waleed University Journal of Humanities and Applied Sciences, 10(1), 36-41. 

[23] Shambesh, M., Franka, E., Ismail, F., & Elosta, M. (2016). Occult hepatitis B virus infection among blood 

donors; North Middle Libya. International Blood Research & Reviews, 6(2), 1–7. 

[24] Shiha, A. M. (2011). Prevalence of hepatitis B virus DNA among blood donors in Nablus-West Bank [Master's 

thesis, Faculty of Graduate Studies]. 

[25] World Health Organization. (2012). Prevention and control of viral hepatitis infection: Framework for global 

action. 

[26] Zekri, A. R. N., Awlia, A. A., Mahalawi, H. E., Ismail, E. F., & Mabrouk, G. M. (2002). Evaluation of blood 

units with isolated anti-HBc for the presence of HBV DNA. Disease Markers, 18(3), 107–110. 

 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely 

those of the individual author(s) and contributor(s) and not of JLABW and/or the editor(s). JLABW 

and/or the editor(s) disclaim responsibility for any injury to people or property resulting from any ideas, 

methods, instructions, or products referred to in the content. 


