
1 
 

African Journal of Medical Sciences                      http://ajmsc.info 

 

Citation: Amal G. Hassan,  Mustafa E. Yassin, Abbas B. Mohammed, Nasraldeen M. Bush. 

Molecular Detection and Sero-frequency Rate of Occult Hepatitis B Virus among Blood Donors 

in Southern Darfur State (Sudan). African Journal of Medical Sciences, 2017, 2 (9). ajmsc.info 
 
 

 

Molecular Detection and Sero-frequency Rate of Occult Hepatitis B 

Virus among Blood Donors in Southern                                              

Darfur State (Sudan) 
 

 

Amal G. Hassan1, Mustafa E Yassin2,                                                                                           

Abbas B. Mohammed2, Nasraldeen M. Bush1  
1Omdurman Islamic University, Omdurman, Sudan. 

2Al Neelain University, Khartoum, Sudan 
                                                 

Abstract                                                                                                                                                  

Background: Hepatitis B virus (HBV) infection is a major public health problem worldwide. 

Of the two billion individuals who have been infected worldwide, more than 240 million are 

chronic carriers of HBV. Negative HBsAg-HBV transmission is still occurring by blood 

components. HBV transmission remains the most frequent transfusion-transmitted viral 

infection. A possible contributing factor is the presence of occult HBV infection (with negative 

serum HB surface antigen (HBsAg) and positive HBV DNA).                                                                                                                                        

Objective: To perform molecular detection and sero-frequency rate estimation of occult HBV 

among blood donors in Southern Darfur State (Sudan).                                                                                                                                       

Materials and methods: This was a descriptive, cross-sectional study conducted during the 

period from September 2016 to April 2017. A total of 177 HBsAg negative blood donors were 

tested for HBc antibody (HBcAb) using the enzyme-linked immunosorbent assay (ELISA). 

Positive and negative ELISA samples were again tested by the Nested PCR to detect HBV DNA.                                                                                                            

Results: Out of 177 HBsAg negative blood donors, 76 samples were  positive for anti-HBc 

(42.9%) and HBV-DNA was detected in 14 samples (7.9%). 

Conclusion: The frequency rate of occult hepatitis B virus among blood donors in Southern 

Darfur State (Sudan) was 7.9%. 
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Introduction             
 

Hepatitis B virus (HBV) infects the liver of humans causing an infection resulting in a broad 

spectrum liver disease ranging from sub-clinical, acute, self-limited /fatal, and fulminant 

hepatitis. Complications such as cirrhosis and hepatocellular carcinoma (HCC) usually occur1.  

Worldwide, more than 350 million people are estimated to be chronically infected with this  
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pathogen that results in more than one million deaths annually. Sudan is classified among 

countries with a high hepatitis B surface antigen (HBsAg) endemicity ranging up to 8%. 

Exposure to HBV infection ranges from 47% to 78%. Seroprevalence rate of  HBsAg among 

blood donors may range from 12.3% in southern Sudan to 17.5% in central Sudan2. 

The family of HBV is Hepadnaviridae. It has seven distinct genotypes, designated A to G. HBV 

has a double-stranded DNA and genome of approximately 3200 base pairs organized into four 

partially overlapping open reading frames, which encode the envelope, core (precore/core), 

polymerase and X proteins. The envelope proteins are surface glycoproteins collectively 

designated as HBsAg3. 

HBV can be transmitted through sexual contact, blood transfusion, blood products, tissues, organ 

transplantation, and from mother to child during birth (perinatal exposure). HBsAg serves as a 

marker for active infection and infectivity. The core open reading frame encodes a polypeptide 

that is either hepatitis B e antigen (HBeAg) or viral capsid protein antigen (HBcAg). Utility of 

hepatitis B surface antigen (HBs Ag) in routine screening of blood donors has greatly enhanced 

transfusion safety.                                                                                                                                                                    

The incidence of transfusion-transmitted hepatitis B has been reduced over the last four decades. 

However it was demonstrated that HBV transmission by blood components negative for HBsAg 

can still occur and HBV transmission remains the most frequent transfusion-transmitted viral 

infection4.                                                                                                                                                      

Thus the study of blood products only by means of detecting HBsAg is not enough to recognize 

HBV infectivity since HBV infection may exist without detectable HBs Ag. This is probably 

related to occult HBV infection (OBI) which is simply defined as serologically undetectable 

hepatitis B surface antigen, despite the presence of circulating HBV DNA. Therefore to further 

reduce the risk of transfusion-related HBV, more sensitive methods should be used to detect 

HBV genome. Polymerase chain reaction (PCR) is used for HBV DNA detection.                                                                                                                

PCR a rapid, specific and sensitive molecular technique. It is successfully used in the detection 

of HBV DNA from clinical specimens. It is possible that donors with occult HBV infection 

indicated by positive anti-HBc antibodies against HBV core antigen and HBV DNA may be a 

potential source of HBV infection5. 

A study carried out among 100 HBs Ag negative blood donors, attending the Central Blood Bank  

in Sudan, anti-HBc positive patients were tested for hepatitis B virus DNA. Anti-HBc was 

detected in 42% of blood donors. Among 42% anti HBc positive blood donors, 90.5% were 

positive for HBV-DNA6. 

Behzad-Behbahani investigated 2000 blood donors samples and found 131 (6.55%) blood 

samples to be positive for anti-HBc; and HBV DNA was detected among 16 (12.2%) of anti-

HBc positive specimens7. 

In Nigeria, a total of 502 HBsAg negative blood donors were investigated for anti-HBc using 

ELISA. Positive cases were tested for HBV DNA using an automated real time PCR. 354 (70.5 

%) were found positive implying previous exposure to HBV and 19 (5.4 %) of the 354 anti-HBc 

positive had HBV DNA signifying occult HBV infection8. This study aimed to determine the 

presence of occult hepatitis B virus in healthy blood donors in Southern Darfur State (Sudan). 
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Materials and methods 
 

This was a descriptive, cross-sectional study conducted at Nyala Teaching Hospital, Southern 

Darfur State (Sudan); from September 2016 to April 2017. All blood specimens were collected 

from Blood donors. Data were analyzed using the computerized Statistical Package of Social 

Science (SPSS) program, version 21 and  a p - value less than 0.05 was considered significant. 

Confidentiality of information obtained from participants investigated was maintained. Verbal 

consent of the participants was taken before being enrolled in the study. Laboratory results of 

specimens collected were handed to all participants included in the study. Permission to collect 

the specimens was obtained from the blood bank authorities at Nyala. Approval to run the study 

was taken from Al Neelain University (Khartoum). Complete information regarding risk factors, 

if any, was handed to all participants under the study without concealment.                                                                                                                               

Sampling was a non- probability purposive sampling type, and sample strategy was convenience 

where participants were chosen on the basis of accessibility. Demographic and clinical data were 

collected from all patients using a structured questionnaire.                                                                                                                                                  

3 ml of blood specimens were collected from 177 HBsAg negative donors in EDTA containers 

and centrifuged at 3000 rpm for 5 minutes. Plasma was separated into sterile Eppendrof tubes, 

and stored at -20°C until used.   

HBc antibodies were detected using competitive ELISA technique (Dia.Pro, Italy) according to 

manufacturer's instructions.                                                                                                                          

DNA was extracted and purified from the blood samples using the commercial kit of Patho 

Gene-spinTM Company (Korea) according to the manufacturer's instructions; using advanced 

silica-gel membrane technology for rapid and effective purification of DNA without organic 

extraction or ethanol precipitation. Furthermore, the buffering conditions are finely adjusted to 

provide optimum binding of the DNA to the Colum. The extracted DNA was stored at -20°C till 

used.                                                                                                                                                                   

HBV DNA was amplified using nested PCR as per the primers:                                                                         

* Outer primer pairs:                                                                                                                                                      

5’ TTATCGCTGGATGTGTCTGC 3’ (sense)                                                                                                                           

5' TACAGACTTGGCCCCCAATA 3' (antisense)                                                                                                                       

* Inner primers pairs:                                                                                                                                                                                   

5' GTTGCCCGTTTGTCCTCTAA 3' (sense)                                                                                                                                  

5' AAGCCCTACGAACCACTGAA 3' (antisense)                                                                                             

PCR amplification was carried out in 20 μl reaction volumes with 5 µl DNA template, 1µl 

forward primer, 1µl reverse primer, and 13 µl distilled water were added to the ready to use 

master mix (iNtRON'WMaxime PCR PreMix kit (i-Taq).                                                                                                    

DNA was amplified by (Techne TC-412,UK) PCR machine using the following thermo cycling 

conditions:                                                                                                                                                     

* In the first-round PCR (outer primer pairs): initial denaturation at 95°C for 2 minutes, followed 

by 30 cycles consist of denaturation at 95 °C for 30 second , annealing at 57.2°C for 30 seconds, 

extension at 72°C for 1 minute and final extension at 72°C for 5 minutes.                                                                
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* In the second-round PCR (inner primer pairs), the thermo cycling conditions remained the 

same as in the first PCR round except for annealing which was performed at 64 °C for 30 

seconds.                                                                                                                                                               

Positive and negative controls were also processed using the same program.                                          

PCR products were demonstrated using electrophoresis on 2% agarose gel stained with ethedium 

bromide (Volt 100, current 60, time 40 minutes), and DNA was visualized using gel 

documentation system (Syngene, Bioimaging, UK). The expected size of surface antigen gene (s 

Ag gene) amplicon was 250bp9. 

Results:  

A total of 177 HBsAg negative blood donors were tested for both anti-HBc antibody (using 

ELISA) and HBV DNA (using nested PCR). 76 (42.9%) HBsAg negative blood donors were 

found positive for anti-HBc antibody; while 14 (7.9%) HBsAg negative blood donors were found 

positive for HBV-DNA. 

The sero-frequency rate of HBc antibody was 41.3% , 45.6%, 40% among the age groups 18-26 

years, 27-35 years, and (36-44) years respectively. HBc antibody seropositivity was higher 

(45.6%) in the age group (27-35) years. This age correlation was not significant (p = 0.811).   

Also, the sero-frequency rate of HBc antibody was 43.6%, 38%, 48.1%, 37.5%, 33.3%, 40%, 

and 33.3% among donors with blood groups O positive, B positive, A positive, O negative, AB 

positive, B negative, and A negative respectively. HBc antibody sero-frequency rate was higher 

(48/43.6%) in donors with blood group O positive. This correlation was insignificant (p = 0.99). 

As shown in Table (1), the seropositivity rate of HBc antibody was 31% among uneducated 

blood donors, 64.3% among primary school donors, 46.3% among secondary school donors and 

36.4% among college educated donors. The education parameter is significantly correlated 

among blood donors investigated (p =  0.04).                                                                                                         

In addition, 14 samples (7.9%) from those positive for HBc antibody were found also positive 

for HBV DNA (by nested PCR technique), i.e. positive for occult HBV infection; while 100 

samples were found negative for HBV DNA (negative for occult HBV infection). This 

correlation was significant (p = 0.00).  

 

Table (1): Sero-frequency rate of HBc antibody among blood donors                                                                

as regard the education parameter and HBV DNA 

 

Parameter Positive anti-HBc antibody 
 

P - value 
No. Per cent 

Uneducated donors 9/29 31.0  
 

p =  0.04 Primary school donors 18/28 64.3 

Secondary school donors 25/54 46.3 

Collage donors 24/66 36.4 

Positive HBV DNA 14/177 7.9 p = 0.00 
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HBV DNA was detected in 6.3%, 10.1% , 5.7% among the age groups 18-26 years, 27-35 years, 

and 36-44 years respectively. The highest sero-prevalence rate of HBV DNA was in the age 

range 27–35 years. This correlation was insignificant (p = 0.61).                                                                             

HBV DNA was found in 3.4% of uneducated donors, 7% was found in primary school donors, 

7.4% was found in secondary school donors, and 10.6% among college educated donors. 

Positivity was slightly high (7/10.6%) among college educated donors. Correlation of HBV DNA 

with education parameter was insignificant (p = 0.68).                                                                                                                              

Also HBV DNA was found among 9% of donors with blood group O positive, among 9.5%  of 

blood group B positive, among 3.7% of blood group A positive, and among 12.5% of blood 

group O negative. Correlation of HBV DNA with blood groups parameter was not significant   

(p = 0.91).                                                                                                                                                                        

There were no detectable HBV DNA among blood donors with blood groups AB positive, B 

negative, and A negative.  

 

Discussion 
 

High prevalence rate of OBI is prevalent in high and low endemic areas worldwide. OBI is a general 

burden with regard to blood donors. Regardless all efforts to guarantee blood safety, hepatitis B 

residual risk is still the highest among transfusion-transmitted diseases. Studies were performed in 

different countries to discover the mechanism of this transmission. In recent years, these studies 

concentrated mostly on the role of anti-HBc as a marker of the infectivity of blood donors10. 

Anti-HBc was investigated because it is the first antibody produced during HBV infection; and 

usually persists after virus clearance. Detecting anti-HBc in serum shows that, the donor had past 

exposure to HBV infection.                                                                                                                                                   

In this study, the sero-frequency rate of anti HBc antibody was 76 (42.9%) positive samples of the 

total 177 blood donors investigated. This sero-frequency rate was higher than the finding reported 

(12%) by Arrars and his colleagues (2003) in Brazil11 and that reported (3.9%) by Shambesh and his 

co-workers (2016) in Libya12.                                                                                                                                                                                                                 

However, it was lower than the result reported (67%) by Oluyinka and his co-authors in Nigeria 

(2015)13 - (18). At the same time our sero-frequency rate was similar to the finding reported (24%) by 

Mahmoud and his colleagues in Sudan (2013)6. 

The only significant association reported in this study was that observed between the seroprevalence 

rates of anti-HBc antibody and HBV DNA (p = 0.00). 

The prevalence rate of HBV DNA in the present study was found to be lower than that reported 

(12.2%) by Behzad-Behbahani and his co-workers (2004)7.                                                                              

14 samples (7.9%) from positive HBc antibody cases were found positive for HBV DNA.  This 

prevalence rate was lower than that documented (29.7%) by Delavari and his co-authors (2011) 

in Iran14.                                                                                                                                                                                                                                         

No risk factors were reported to be associated with the colonization of HBV DNA in the positive 

participants enrolled in this study. The discrepancy in the reported incidences of occult HBV 

infection between several studies (including this study) could be attributed to variability in the  
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sensitivity of the various molecular biology techniques used in detection of HBV DNA, the 

differences in the prevalence rates of HBV in various geographical areas, and the methods employed 

in storage period of samples investigated15. 

This study, confirmed the possibility of post-transfusion HBV infection due to the high prevalence 

rate (42.9%) of anti-HBc among blood donors; and the moderate frequency rate (7.9%) of HBV-

DNA in these donors. 

Conclusion: The frequency rate of occult hepatitis B virus among blood donors in Southern 

Darfur State (Sudan) was 7.9%. 
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