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Abstract 

Transfusion transmitted hepatitis B has 

always been a dreaded disease, with incidence of 

increased transmission through donated blood. A 

total of 180 negative HBsAg blood samples were 

collected from  Blood Bank in Lattakia, Syria. Blood 

units were selected randomly regardless of age, 

gender and blood group.  The samples were drawn 

on anticoagulant tubes and then the appropriate 

dissolution for each sample was performed and a 

blood plasma was obtained. The competitive 
enzymatic immunoassay  method (ELISA) was used 

with the appropriate kit to detect the presence of total 

HBc antibodies, as antibodies to HBc antigen may be 

the only marker for the recent infection by the virus ( 

Window Period ) and also for some chronic patients 

or due to presence of mutations in the structure of the 

virus. The results showed 17 positive  samples for 

anti-HBc total antibodies to HBc antigen. which 

refers to a ratio of 9.44 % of all tested samples. This 

is of critical diagnostic and medical importance to 

detect these antibodies in blood donors along with 
the HBs antigen, in order to increase the level of 

safety in blood transfusion and to reduce the risk of 

hepatitis B infection through blood, because Blood 

Transfusion Centers in Syria investigate only the HBs 

antigen in blood donors to eliminate the transmission 

of HBV infection. 
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I. INTRODUCTION 

Hepatitis B Virus is classified as the type species 

of the Orthohepadnavirus, which contains eight other 
species. The genus is classified as a part of the 

Hepadnaviridae family[1]. The genome of HBV is 

made of circular DNA, but it is unusual because the 

DNA is not fully double-stranded. It composed of an 

outer lipid envelope containing hepatitis B surface 

antigen (HBsAg) and an inner nucleocapsid 

consisting of hepatitis B envelope antigen (HBeAg) 

and hepatitis B core antigen (HBcAg). HBc antigen is 

the main structure protein of HBV icosahedral 

nucleocapsid and it has function in replication of the 

virus[2]. Corresponding antibodies to each of these 
antigens are Hepatitis B surface antibody (anti-HBs 

or HBsAb), Hepatitis B envelope antibody (anti-HBe 

or HBeAb) and hepatitis B core IgM and IgG 

antibody (anti-HBc or HBcAb) [3]. The viral core 

also contains double stranded DNA genome and 

DNA polymerase (Figure 1 shows the structure of the 

virus). 

 
Fig 1: Structure of Hepatitis B Virus 

The serological markers of Hepatitis B virus are 

HBsAg, anti-HBs, HBcAg, anti-HBc (IgM and IgG), 

HBeAg, anti-HBe, and HBV DNA; these are 

important as they can be used in the diagnosis of the 

infection and to determine the severity of the 

infection [4]. Hepatitis B virus (HBV) infection with 

its associated sequel is a disease of major public 
health importance, being the 10th leading cause of 

death globally[5], [6]. HBV infection accounts for 

500,000 to1.2 million deaths each year[7]. Of the 

approximately 2 billion people infected worldwide, 

more than 350 million are chronic carriers of HBV[8]. 

Approximately 15-40% of infected patients will 

develop cirrhosis, liver failure or hepatocellular 

carcinoma (HCC)[9], [10].  Hepatitis B surface 

antigen (HBsAg) is the main diagnostic marker for 

hepatitis B infection and for screening of donated 

blood in Syria and many other countries[11].  
Antibody to hepatitis B core antigen (anti-HBc) is the 

most sensitive marker of previous hepatitis B contact. 

It appears in acute phase of HBV (hepatitis B virus) 

infection and usually persists after virus 

clearance[12]. Diagnostic problems may arise when 

anti-HBc is found without HBsAg or anti-HBs 

seropositivity[13]. Isolated anti-HBc serological 

profile may be associated with: (a) a chronic carrier 

state in which HBsAg is not detectable; (b) remote 

infection with loss of measurable anti-HBs; (c) 

passive transfer of anti-HBc; (d) nonspecific, cross-

reacting antibody; and (e) the period when HBsAg 
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has disappeared and anti-HBs has not yet been 

detected[14], [15]. Therefore, a reliable serological 

tests are required for the diagnosis of occult hepatitis 

B infection. The aim of this study is to detect occult 

hepatitis B among hepatitis B surface antigen 

negative blood donors using anti-HBc as an only 
marker to evaluate its importance in blood 

transfusion. 

II. MATERIALS AND METHODS 

Between August and November 2019, A total of 

180 selected hepatitis B surface antigen-negative sera 

from blood donors were collected from Blood Bank 

in Lattakia, Syria. Blood samples were randomly 

selected regardless of age, gender and blood group. 5 

milliliters of blood were collected from each donor in 

a sterile, capped tube. Then, the appropriate 

centrifugation was done for each sample and the 

plasma was obtained and stored at -50 C0 until it was 
needed for the test. We used the competitive 

enzymatic immunoassay method (ELISA) with the 

appropriate kit (DIA Source, Belgium) for screening 

the total hepatitis B core antibody (anti HBc IgM + 

IgG). The presence or absence of anti-HBc antibodies 

was determined by comparing the recorded 

absorbance with the calculated  cut-off values. All the 

steps were followed according to the manufacturer's 

instructions. All donors were checked for HBs Ag, 

HCV Ab, and HIV. In addition, donors  with medical 

histories that included symptoms suggestive of 
acquired immunodeficiency syndrome, a blood 

transfusion or a history of jaundice were not accepted 

for the study. All samples that were found to be 'anti 

–HBc alone' positive were retested by another 

commercially available ELISA with a sensitivity of 

100% and specificity of 99.6%. 

III. RESULTS 

Out of the 180 samples studied, 17 samples were 

found to be positive for HBc Ab. The prevalence rate 

of HBc Ab was {(17/180) x 100% = 9.44%} (Fig 

2).From the 180 blood donors in this study, 155 

(86.11%) were male and 25 (13.89%) were female. 
The mean age was 32.4 years, ranging from 18 to 45. 

The relationship between age and HBc Ab results 

was not significant (P value > 0.05). Also, the 

relationship between gender and HBc Ab results was 

not significant. 

 
Fig 2: Prevalence of anti-HBc positive 

IV. DISCUSSION 

The risk of transmitting occult hepatitis B virus 

continues to be a major problem despite mandatory 

screening for Hepatitis B surface Antigen 

(HBsAg)[16]. The results of this limited study show 

that a relatively high prevalence of 'anti-HBc alone' 

(9.44%) was found in the 180 blood donors 
investigated. Anti-HBc has been found to be an 

excellent indicator of occult HBV infection during 

the window period[17], [18], [19]. Other markers for 

detecting occult HBV infection in an HBsAg 

negative blood donor, such as detection of HBV 

DNA by polymerase chain reaction (PCR), may not 

be cost effective[20]. Detection of anti-HBc has 

contributed significantly in reducing the incidence of 

post transfusion hepatitis B amongst patients.'Anti-

HBc alone' could also be due to false-negative 

HBsAg tests. Very low concentrations of HBsAg 
(below detection limits) or mutations in the major 

antigenic determinant of HBsAg may lead to false 

negative HBsAg results[21], [22]. Mutation in codon 

144 was also reported to give false-negative HBsAg 

results but these mutants were not investigated in 

Syrian studies. The world can be divided into three 

areas based on the prevalence of chronic HBV 

infection ; high (> 8%), intermediate (2-8%) and low 

(< 2%) as shown in Figure 3.  Most countries in the 

world are still considered intermediate to high 

endemicity for HBV infection [23], [24].  In Syria the 

prevalence of hepatitis B varies from 2.2 to 6.4%, 
depending on the different areas of the country[25]. 

As shown in various studies the prevalence of HBc 

antibody among blood donors varies from 0.11 to 22% 

(Table I). 
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Fig 3: Geographic Distribution of Chronic HBV 

Infection 

 

TABLE I 
Comparison of Seroprevalence of Anti HBc in Negative 

HBs Ag Blood Donors from Various Studies 

Place of the 

study 

Seroprevalence 

of Anti HBc 

Year of the 

study 

[Reference] 

Egypt 

( Tanta ) 
18.9% 2015 [26] 

Egypt 

(different 

areas) 

7.8% 2010 [27] 

Germany 1.52% 2002 [28] 

India 

( New Delhi ) 
18.9% 2006 [29] 

India 

( Chandigarh ) 
8.4% 2006 [30] 

Bangladesh 20.6% 2013 [31] 

Iran 
(Bandar Abbas) 

2.3% 2012 [32] 

Iran 

( Shiraz ) 
6.55% 2002 [33] 

Iraq 
( Basra ) 

2.1% 2013 [34] 

Italy 4.85% 2005 [35] 

Japan 3% 2011 [36] 

KSA 21.47% 
1999 to 2000 

[37] 

UK 0.07 % 
2008 to 2009 

[38] 

Korea 13.5% 2008 [39] 

Lebanon 2.2% 
2002 to 2003 

[40] 

Libya 

(Tripoli) 
10% 2014 [41] 

Malaysia 

(Kuala 

Lumpur) 
5.5% 2015 [42 ] 

Nigeria 

(South East) 
5.4% 2009 [43] 

Pakistan 19.15% 2005 [44] 

Switzerland 

(Berne) 
1.7% 2005 [45] 

Taiwan 0.11% 2007 [46] 

Turkey 15% 2006 ] 

V. CONCLUSIONS 

The result of this study revealed a 9.44% 

prevalence of anti-HBc among Syrian healthy blood 

donors. The study shows the need to include anti-

HBc in routine screening of blood dnors in Syria and 

confirms the fact that testing blood donors for HBs 

Ag alone is not sufficient to eliminate the risk of 

HBV infection through blood transmission. Although 

the possibility to reduce the risk of transfusion 

associated HBV infection by DNA testing for all the 

collected blood units is difficult to be done due to the 

cost in many developing countries including Syria. 
Our study also emphasizes that a national study 

including a larger number of blood donors from 

different blood donation centres in the country should 

done to increase the safety of the blood transfusion in 

Syria. 

ACKNOWLEDGMENT 

The authors are grateful to the members of ELISA 

Laboratory, Department of Laboratory, Tishreen 

University Hospital and Blood Bank in Lattakia, 

Syria for supplying medical equipment and samples. 

In addition, special thanks for Dr. Osama Dwaibeh 
for technical assistance and Dr. Bassam Sarem for the 

academic help to generate the data of this research. 

REFERENCES 

[1] Christopher S, William SM. Hepatitis B virus Biology. 

Microbiology and Molecular Biology Reviews 2000; 

64(1):51-68. 

[2] AL-mahtab M, Akbar S.F, and Rahman, S. Comprehensive 

Textbook  of Hepatitis B, 1
st 

ed. Jaypee Brothers Medical 

Publishers. 2011; 352 P. 

[3] Cohen Sidney. Acute viral hepatitis. The Merck manual  

online Medical Library 2007; © 2006-2008. 

[4] Gitlin Norman. Hepatitis B: diagnosis, Prevention and 

Treatment. Clinical Chemistry 1997; 43:8(B):1500-1506. 

[5] Alao OO, Okwori O, Egwu C, Audu F. Seroprevalence of 

Hepatitis B surface antigen among prospective Blood donor 

in an Urban Area of Benue state. The internet J of 

Haematology 2009; 5(2). 

[6] Lavanchy D. Hepatits B virus epidemiology, disease burden, 

treatment and current and emerging prevention and control 

measures. J viral Hepatol 2004; 11(2):97-107. 

[7] Alavian Seyed-Moayed, Behnava Bita: What is the reason 

for poor outcome of Antepartum immunopoplylaxis of 

Heptatis B Immunoglobulin in prevention of vertical 

Hepatitis B Transmission? Heptatitis monthly 2007; 

7(3):163-165.  

[8] Schmidt M, Nubling CM, Scheiblanres H, Chudy M, Walch 

LA, Seifried E, Roth WK, Hourfar MK. Anti-HBC 

screening of blood donors: a comparison of nine anti-HBc 

test. Vox sang 2006; 91:237-243. 

[9] Lok AS. Chronic hepatitis B. N Engl J Med 2002; 

346:1682-1683.  

[10] HicksRob.HepatitisB2009[http://www.bbc.co.uk/health/phy

sical_health/ conditions/hepatitisb1.shtml].  

[11] Kumar H, Gupta PK, Jaiprakash MBrig. The role of anti-

HBc IgM in Screening of Blood Donors. MJAFI 2007; 

63:350-352. 

[12] Grob P, Jilg W, Bornhak H, et al. Serological pattern      

‘anti-HBc alone’. Report on a workshop. J Med Virol      

2000; 62: 450–455. 

[13] Weber B, Melchior W, Gehrke R, Doerr HW, Berger            

A, Rabenau H. Hepatitis B virus markers in anti-HBc       

only positive individuals. J Med Virol 2001; 64: 312–319. 



SSRG International Journal of Medical Science ( SSRG-IJMS ) – Volume 7  Issue 2 – Feb 2020 

 

 

ISSN: 2393 - 9117                          www.internationaljournalssrg.org                           Page 16 

[14] Holland, P.V. Notification and counseling of blood donors. 

Vox Sang. (Basel), 1996;70: 46-49,. 

[15] Schifman, R.B, Rivers, S.L, Sampliner, R.E. & Krammes, 

J.E.  Significance of isolated hepatitis B core antibody in 

blood donors. Arch. intern. Med.1993; 153: 2261-2266. 

[16] Seed C, Kiely P. A method for estimating the residualrisk of 

transfusion-transmitted HBV infection associatedwith occult 

hepatitis B virus infection in a donor populationwithout 

universal anti-HBc screening. Vox sanguinis.2013; 105(4), 

290-298.  

[17] Muhlbacher A, Zdunek D, Melchior W, Michl U. Is 

infective blood donation missed out without screeningfor 

antibody to hepatitis B core antigen and/or hepatitis B virus 

DNA. Vox Sang. 2001; 81: 139. 

[18] Hoofnagle JH, Seef LB, Bales ZB, Zimmerman HJ. Type B 

hepatitis after transfusion with bloodcontaining antibody to 

hepatitis B core antigen. N Engl J Med. 1978; 298: 1379-83. 

[19] Douglas DD, Taswell HF, Rakela J, Rabe D. Absence of 

hepatitis B DNA detected by polymerase chainbreaction in 

blood donors who are hepatitis B surface antigen negative 

and antibody to hepatitis B coreantigen positive from a 

United States population with a low prevalence of hepatitis 

B serologic markers.Transfusion. 1993; 33: 212-6. 

[20] Stevens CE, Aach RD, Hollinger FB, Mosley JW, Szmuness 

W, Kahn R, Werch J, Edwards V. Hepatitis Bvirus antibody 

in blood donors and the occurrence of non-A, non-B 

hepatitis in transfusion recipients. Ananalysis of 

Transfusion Transmitted Virus Study. Ann Intern Med. 

1984; 101: 733-8. 

[21] Weinberger KM, Bauer T, Bohm S, Jilg W. High 

geneticvariability of the group-specific a determinant 

orhepatitis B virus surface antigen (HBsAg) and 

thecorresponding fragment of the viral polymerase 

inchronic virus carriers lacking detectable HBsAg inserum. 

J Gen Virol 2000; 81: 1165–1174. 

[22] Kwon SY, Lee CH. Epidemiology and prevention of 

hepatitis B virus infection. Korean J Hepatol. 2011; 17(2): 

87–95. 

[23] Franco E, Bagnato B, Marino MG, Meleleo C, Serino L, 

Zaratti L. Hepatitis B: Epidemiology andprevention in 

developing countries. World J Hepatol. 2012; 27: 74–80. 

[24]  Ott JJ, Stevens GA, Groeger J, Wiersma ST. Global 

epidemiology of hepatitis B virus infection: newestimates of 

age-specific HBsAg seroprevalence and endemicity. 

Vaccine. 2012; 9: 2212–2219. 

[25] Greenwood  D,  Slack  R,  Peutherer  J  and Barer, M. 

Medical Microbiology ,17 th ed : A Guide to Microbial 

Infections .Elsevier , 2007 ;738 P . 

[26] Tamer A, Elbedewy, Samah A, Elshweikh, and Nivin 

Baiomy. Prevalence and sifnificance of hepatitis-B core 

antibodies among hepatitis B surface antigen-negative 

Egyptian patients on hemodialysis in Al-Gharbia 

governorate. Tanta Medical Journal 44:33-38 2016; 1110-

1415. 

[27] Antar W, Shokry MH, Hamid WA, Helmy MF. Significance 

of detecting anti-HBc among Egyptian male blood donors 

negative for HBsAg. Transfus Med. 2010; 2: 409–413. 

[28] Schmidt M, Nubling CM, Scheiblanres H, Chudy M, Walch 

LA, Seifried E, Roth WK, Hourfar MK: Anti-HBC 

screening of blood donors: a comparison of nine anti-HBc 

test. Vox sang 2006; 91:237-243. 

[29] Asim M, Ali R, Khan LA, Husain SA, Singla R, Kar 

P.Significance of anti-HBc screening of blood donors & 

itsassociation with occult hepatitis B virus infection: 

Implicationsfor blood transfusion. Indian J Med Res. 2010; 

132: 312-317. 

[30]  Dhawan HK, Sharma RR,Chawla Y, Thakral B, Saluja K, 

Sharma SK, Thakur MK, Jain A. Anti-HBc screening in 

Indianblood donors: Still an unresolved issue. World J 

Gastroenterol.2008; 14: 5327-5330. 

[31] Jahan M, Islam A, Akbar M S, Takahashi K, Tabassum S,  

Haque A , Biswas J, Mishiro S, Al-Mahtab M.Anti-HBc 

Screening of Blood Donors in Bangladesh: Relevance to 

Containment of HBVPropagation Journal of Clinical and 

Experimental Hepatology. June 2016; Vol. 6, No. 2, 115–

118. 

[32] Khorami F, Sobhani S.A, Davoudian P, Khajeh E . 

Prevalence of HBc-Ab among HBs-Ag negative healthy 

blood donors in south of Iran . Electronic physician, Year 

2013; Vol. 5; Issue 3. 

[33] Behbahani AB, Nejad AM, Tabei SZ, Lankarani KB, Torab 

A, Moaddeb. Anti-HBc & HBV-DNA detection in blood 

donors negative for hepatitis B virus surface antigen in 

reducing risk of transfusion associated HBV infection. 

Indian J Med Res. 2006; 123: 37-42. PMid:16567866 

[34] Al-Rubaye A, Tariq Z, Alrubaiy L. Prevalence of hepatitis 

B seromarkers and hepatitis C antibodies in blood donors in 

Basra, Iraq.BMJ Open Gastro 2016;3: e000067. 

[35] Manzini P, Girotto M, Borsotti R, Giachino O, Guaschino R, 

Lanteri M, Testa D, Ghiazza P, Vacchini M, Danielle F, 

Pizzi A,Valpreda C, Castagno F, Curti F, Magistroni P, 

Abate ML.Smedile A, Rizzetto M. Italian blood donors with 

anti-HBc andoccult hepatitis B virus infection. 

Haematologica. 2007;92:1664-1670. 

[36] Yuen M-F, Wong DK-H, Lee C-K, Tanaka Y, AllainJ-P, 

Fung J, et al. Transmissibility of hepatitis B virus(HBV) 

infection through blood transfusion from blooddonorswith 

occult HBV infection. Clinical Infectious 

Diseases.2011;52(5):624-32.  

[37] Abdel-Rahman N. Zekria A, El Mahalawia A, Emad F. 

Ismailc and Gaal M. Mabroukb. Evaluation of blood units 

with isolated anti HBC for the presence of HBV 

DNA .Disease Markers 18 (2002); 107–110 107 IOS Press.   

[38] Candotti D, Allain JP. Transfusion transmitted hepatitis B 

virus infection. Journal of Hepatology. 2009;20:409-413. 

[39] Seo DH, Whang DH, Song EY, Kim HS, Park Q. 

Prevalence of antibodies to hepatitis B core antigen and 

occult hepatitis B virus infections in Korean blood donors. 

Transfusion. Published online: 18 February 2011;  

PMid:21332731. 

[40] Ramia S, Ramlawi F, Kanaan M, Klayme Sand Naman R. 

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. Epidemiol. 

Infect. (2005); 133, 695–699. 

[41] Shambesh M, Franka E, Ismail F, Gebril N, Azabi K and 

Amar F. Anti-HBc and HBV-DNA among Blood Donors in 

North Africa; Western Libya. International Blood Research 

& Reviews 3(4): 152-159, 2015; Article no.IBRR.2015.017 

ISSN: 2321–7219.  

[42] Hudu SA, Harmal NS, Saeed M, Alshrari A.S, Malik Y.A, 

Niazlin M.T, Hassan R, Sekawi Z. Molecular and 

serological detection of occult hepatitis B virus among 

healthy hepatitis B surface antigen-negative blood donors in 

Malaysia. Afri Health Sci 2016;16(3): 677-683. 

[43] Japhet M, Adesina O, Donbraye E and Adewumi M. 

Hepatitis B Core IgM antibody (anti-HBcIgM) Hepatitis B 

Surface antigen (HBsAg) negative blood donors in Nigeria. 

Virology Journal 2011; 8:513. 

[44]  Bhatti FA, Ullah Z, Salamat N, Ayub M, Ghani E. Anti–

hepatits B core antigen testing, viral markers, and occult 

hepatitis B virus infection in Pakistani blood donors: 

implications for transfusion practice. Transfusion 2007; 

47:74-79.  

[45] Christoph Niederhausera C, Taleghania, B, Graziania M, 

Stolza M, Tinguelya C, Schneiderb P . Blood donor 

screening: how to decrease the risk of transfusion-

transmitted hepatitis B virus?. SWiSS MeD Wkly 

2008;138(9–10 ) : 134–141 .  

[46] Li L, Chen PJ, Chen MH, Chak KF, Lin KS, Tsai SJL. A 

pilot study for screening blood donors in Taiwan by nucleic 

acid amplification technology: detecting occult hepatitis B 

virus infections and closing the serologic window period for 

hepatitis C virus. Transfusion. 2008;48(6):1198-206. 

PubMed. doi: 10.1111/j.1537-2995.2008. 

[47] Arabaci F, Oldacay M. Investigation of mutant hepatitis B 

virus in core antibody seropositive cases of blood donor 

population. J Med Sci. 2008; 8:316-320.  

 


