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Abstract                                                                                                                          

Background: Hepatitis B virus (HBV) infection in the absence of HBsAg has been a matter of  

debate for years, but its existence and clinical relevance are supported by many publications, 

editorials and reviews. The persistence of HBV genomes in hepatitis B surface antigen (HBsAg) 

negative individuals is termed occult HBV infection. Occult HBV status is associated in some 

cases with mutant viruses undetected by HBsAg assays, but more frequently it is due to a strong 

suppression of viral replication and gene expression.                                                                                                                         

Objective: To perform molecular detection of occult hepatitis B virus DNA in hemodialysis 

patients in El Gazera State (Sudan).                                                                                                           

Materials and methods: This was a quantitative, descriptive, cross-sectional, hospital-based 

study. It was conducted among hemodialysis patients in Medani Teaching Hospital (EL Gazera 

State, Sudan), during the period from March 2013 to June 2013. A total of 91 patients were 

enrolled in this study: 49 of them were males (54%) and 42 were females (46%). The age 

incidence ranged from 15-80 years (mean: 43.08 years). The haemodialysis duration was 1-11 

years (mean 2.98 years ), and 68 patients had a history of blood transfusion but none of them had 

organ transplantation.  From the study participants, serum samples were tested for HBsAg and 

anti- HBcAg by a capture enzyme-linked immunosorbent assay (EL1SA) and for hepatitis B 

virus DNA by the polymerase chain reaction (PCR). Data were analyzed by the Statistical 

Package of Social Science (SPSS) software program, version 11.5.  

Results: The results obtained showed, that while 15 out of 91 haemodialysis patients were  

HBsAg positive (16.5%), 76 were HBsAg negative (83.5%). However, when the same 

technique was used for detecting HBcAb, 27 out of 91 haemodialysis patients were HBcAb 

positive (29.7%), and 64 were HBcAb negative (70.3%). When the 26 HBsAg negative-HBcAb 

positive samples were examined by the conventional PCR, 3 samples were found HBV-DNA 

positive (11.5%).  

Conclusion: There was a strong evidence to support the presence of occult hepatitis B 

infection in haemodialysis patients.  
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Introduction                                                                                                                                       
 

Diagnosis of occult HBV infection requires a sensitive HBV-DNA PCR assay. Several                                  
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possibilities had been hypothesized as the mechanisms of occult HBV infection. These include: 

(i) mutations of HBV-DNA sequence; (ii) integration of HBV-DNA into host's chromosomes; 

(iii) infection of peripheral blood mononuclear cells by HBV; (iv) formation of HBV-containing 

immune complex; (v) altered host immune response; and (vi) interference of HBV by other  

viruses. The precise prevalence rate of occult HBV infection remains to be defined1.                                                                                                                                                                           

The epidemiology and clinical significance of occult hepatitis B virus infection remains 

controversial with only limited information about its prevalence in patients on long-term dialysis. 

In chronic renal failure patients undergoing maintenance hemodialysis (HD), the diagnosis of 

liver disease based on biochemical tests is difficult; taking into account that aminotransferase 

levels in HD patients are usually suppressed. It has been hypothesized that reduced immune 

competence of chronic uremic patients is a possible cause of attenuated inflammatory reactions 

in the liver and consequently reduced hepatocyte destruction. Therefore, the quantitative 

detection of HBV-DNA has been shown to be the most efficient method to evaluate viral 

replication in HD patients infected with HBV2.                                                                                        

Besides, several studies using sensitive HBV-DNA polymerase chain reaction (PCR) assays have 

revealed the presence of HBV-viremia in patients who cleared HBsAg from either acute self-

limited or chronic HEV infection, or even after a successful anti-HBV treatment.                                              

The prevalence of end-stage renal disease has increased dramatically in developing countries, 

and this has been accompanied by the widespread utilization of chronic hemodialysis in its 

management prior to kidney transplantation. Within this group, the interjection of hepatitis B 

virus (HBV) infection represents a significant morbidity event that has led to several outbreaks 

of hepatitis B. In HD centers, HBsAg has been detected on clamps, scissors, dialysis machines 

control knobs and door knobs. Cross contamination to patients via environmental surfaces, 

supplies, equipment's, multiple dose medication vials and staff members play the prime role in 

hepatitis B transmission in this setting3.  

The presence of anti-HBcAg without any other HBV serological marker is frequently found in 

different population groups. Different situations may account for this result: (i) a false-positive 

anti-HBcAg result; (ii) low levels of HEV replication inside the hepatocyte, without detectable  

production of HBsAg; (iii) the window phase of acute HBV infection.  

Materials and methods                                                                                                                    
 

This was a quantitative, descriptive, cross-sectional, hospital-based study. It was conducted 

on hemodialysis patients at Medani Teaching Hospital (EL Gazera State, Sudan); during the 

period from March 2013 to June 2013. A total of 91 patients with renal failure were enrolled 

in the study. The age incidence was 15 to 80 years. The patients regularly visit the 

Hemodialysis Centre at Medani Teaching Hospital. Inclusion criteria were patients suspected 

to acquire occult HBV infection. Exclusion criteria were patients with positive HBsAg. All 

patients provided a verbal consent. The study was approved by the Research Board of Sudan 

University of Science and Technology, and full permission to collect the specimens was 

obtained from Medani Teaching Hospital. An interview questionnaire was used to collect the 

clinical and demographical data from each patient.  

Procedure:  A local antiseptic (70% ethanol) was used to disinfect the injection site and venous  
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blood (3 mL) were taken from each patient and transferred to an EDTA container, centrifuged at 

1500 rpm for 5 min. and plasma was obtained and stored at - 20° C until used.  

Detection of HBsAg was performed by the capture enzyme-linked immuno-sorbent assay 

(ELISA) using Birorex Diagnostics Limited (United Kingdom), which is based on the 

"sandwich" technique. In this technique, polstyrene microtiter strip wells had been coated with 

mono clonal anti-HBs Ag which constitutes the solid phase antibody. The test sample is 

incubated in WHO wells. If HBsAg was present in the sample, it will bind to the solid-phase  

antibody. Subsequently guinea-pig anti-HBs, which had been labeled with the enzyme 

horseradish peroxidase (HRP) was added. With the positive reaction this labeled antibody 

becomes bound to the solid-phase antibody HBsAg complex that was previously formed. 

Incubation with enzyme substrate produces a blue color in the test-well, which turns yellow 

when the reaction is stopped with 2.0 M sulphuric acid. If the sample contains no HBsAg, the 

labeled antibody cannot be bound specifically and only a low background colour develops.  

Procedure: The reagents and samples were allowed to reach room temp. (18-30°C) and the stock 

wash buffer was diluted 1 to 20. Then, 50 µL of the positive control, negative control, and the 

sample were added into their respective wells of the 96-well microtiter plate. 50 µL of HRP-

conjugate was also added to each well except the Blank, and mixed by tapping the plate gently. 

After incubating the plate for 60 min. at 37°C, the plate was washed 5 times with diluted wash 

buffer. Following the final wash cycle, the plate was blotted down onto filter paper. Then, 50 µL 

chromogen A and 50 µL of chromogen B solution were dispensed into each well including the 

Blank, and were mixed by tapping the plate gently. The plate was incubated at 37°C for 15 min. 

avoiding light. The enzymatic reaction between the chromogen solution and the HRP-Conjugate 

produces a blue color in positive control and HBsAg positive sample wells. Finally 50 µL of 

stop solution was added into each well and mixed gently. Intensive yellow color develops in 

positive control and HBsAg positive sample wells. The plate reader was calibrated with  

the Blank well and the absorbance was read at 450 nm within 5 minutes after stopping the 

reaction. Finally the results were calculated by relating each sample optical density (OD) value 

to the Cut-off value of the plate, samples giving an absorbance less than the Cut-off value are  

considered negative, which indicates that no HBsAg has been detected with this HBsAg. ELISA 

kit samples giving an absorbance greater than or equal to the Cut-off value are considered  

initially reactive, which indicates that HBV surface antigen has probably been detected with this 

HBsAg ELISA Kit. Borderline samples with absorbance to cut-off ratio between 0.9 and 1.00 

were considered borderline samples and retesting is recommended. Repeatedly positive  

samples can be considered positive for HBsAg.  

Quality control range: The test results are valid if the quality control criteria are verified. The OD 

value of the blank well, which contains only chromogens and stop solution, is less than 0.080 at 

450 nm. The OD value of positive control must be equal to or greater than 0.800 at 450 nm after 

blanking. The OD value of the negative control must be less than 0.100 at 450 nm after blanking.                                                                                           

The kit (Biocheek Eia, USA) is two-step incubation, solid phase antibody capture ELISA assay, 

in which polystyrene microwell strips are-coated with antibodies directed to human 

immunoglobulin proteins. The patient's serum/plasma sample is added and during the first 

incubation steb, any antibodies will be captured inside the wells. The procedure of this antibody  
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capture ELISA assay was performed as per manufacturer's instructions.    

Calculation of the results:  After testing the samples, the assay results were calculated by relating  

each sample optical density to the cut-off value of the plate. The optical density of the three 

negative controls are:  

* Xl = negative control 1 = 0.015                                                                                                                              

* X2= negative control 2 = 0.009  

* X3= negative control 3 = 0.013  

The mean of the OD of the three negative controls was calculated according to: X=Ʃxi/n                                                   

The sum of the three negative controls Ʃ xi = 0.015 + 0.009 + 0.013= 0.038.  

X = 0.038/3 = 0.013.                                                                                                                             

Calculation of cut-off value  

Cut-off value = X x 2.1 = 0.013 x 2.1 = 0.027.  

The cut-off value is taken as 0.05 (manufacturer instruction to take cut-off 0.5 if the calculated 

cut-off value is lower than 0.05).  

DNA extraction:  DNA extraction was performed using Viral Gene-spin® Viral DNA/RNA  

Extraction Kit (Intron Biotechnology, South Korea). This kit utilizes an advanced silica-gel 

membrane technology for DNA isolation.                                                                                                             

Procedure: First, 150 µL of the serum sample was dispensed to an Eppendorff tube, followed by  

a lysis buffer and proteinase K. The DNA was extracted according to the manufacturer's 

instructions. Finally, the DNA was eluted in 50 µL elution buffer provided with the kit.  

The amplification and detection of HEV DNA was carried out by the conventional polymerase 

chain reaction (PCR). For amplification, 5 µL of HEV DNA was added to a 15 µL reaction 

mixture. The HBV primers used were:                                                                                                                     

* HBV-F: 5'-TCGGAAATACACCTCCTTTCCATGG -3',  

* HBV-R: 5'-GCCTCAAGGTCGGTCGTTGACA -3'  

The PCR reaction mixture contains in addition to the DNA, 0.5 µL of each primer, and GoTaq 

ready-to-use master mix (Promega, USA), in a 20 µL total reaction volume.                                           

Samples were first denatured at 94°C for 5 min, then thermocycled for 35 cycles (1 min at 94°C, 

1 min at 62°C, 1.5 min at 72°C), and final extension was done at 72°C for 7 min. PCR products 

were then separated in a 1.5% agarose gel, and stained with ethidium bromide and viewed under 

UV light. The result was considered positive when a band of the appropriate size was visible in 

the gel.  

Quality control:  

Standard procedures for reducing contamination were strictly followed. The precision and 

accuracy of all methods used in this study were checked each time a batch was analyzed by 

including commercially prepared control sera.  

The Statistical Package for Social Science (version 11.5) software program was used for 

data analysis; and significance levels were set at p = ≤ 0.05).                                                                                                  
 

Results                                                                                                                                                                 
 

A total of 91 patients were enrolled in this study; 49 (54%) of them were males and 42 (46%) 

were females. Age range was from 15-80 years (mean: 43.08 years). The average duration of  
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haemodialysis was 2.98 years (range 1-11 years). 86 patients (75%) had a history of blood 

transfusion but none of them had organ transplantation.                                                                                         

15 out of 91 haemodialysis patients were found HBsAg positive (16.5%), 7 of them were males 

and 8 were females, and 76 patients were found HBsAg negative (83.5%) by ELISA, 42 of them 

were males and 34 females.   
27 out of 91 haemodialysis patients were found HBcAb positive (29.7%), 10 of them were 

males and 17 were females, and 64 were HBcAb negative (70.3%) by ELISA, 39 of them were 

males and 25 were females.  

Also, out of 91 patients investigated there were 15 positive HBsAg, within these 15 patients 

there was one positive HBcAb, while 76 were negative for HBsAg, 26 were positive for HBcAb 

and 50 were negative for HBcAb (Table 1).  

Occult HBV among haemodialysis patients was detected by the conventional PCR technique .                                                                                       

Out of the 26 patients (negative for HBsAg and positive for HBcAb), there were 3 positive HBV 

DNA (11.5%), and 23 negative HBV DNA (88.5%).  

 

Table (1): Reactivity of HBsAg and HBcAb among haemodialysis patients 

 
 

Reactivity 
HBcAb 

 

Total 
Positive Negative  

 
 

HBsAg 

 

Positive 
Count 1 14 15 

% of Total 1.1%  15.4% 16.5% 
 

Negative 
Count 26 50 76 

% of Total 28.6% 4.9% 83.5% 
 

Total 
Count 27 64 91 

% of Total 29.7% 70.3% 100% 
 

Discussion                                                                                                                              

Infection with HBV is a well-known and important cause of liver disease in patients on BD. 

HBV infection is still a distinct clinical problem, as the immunosuppressive nature of renal 

disease often leads to chronicity of the viral infection and results in an opportunity for 

nosocomial spread of the infection among dialysis patients.. An occult hepatitis B infection is 

defined by the presence and persistence of a circular, episomic form of HBV-DNA (ceDNA) in 

the nucleus of infected cells in the absence of HBsAg in serum and with circulating HBV-DNA 

<200 IU/mL. It is reported that there is a high prevalence of occult HBV infection in patients 

with hemodialysis, HCC and chronic hepatitis C patients, in those with cryptogenic liver disease, 

drug injection users and HIV patients, and in those who underwent frequent blood transfusion 

and blood donors4.  

In this study we investigated 91 hemodialysis patients in Medani Teaching Hospital, a sample  
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size assuring that the selected population is representative of the total hemodialysis patients in 

Al Gazera State. The total prevalence rate of HBsAg in this study was 16.5 % ( 8.8% of them 

were females). The negative cases represent 83.5% (46% of them which are males) confirmed 

by capture ELISA technique. The result obtained in this study was in agreement with other 

Sudanese studies that reported 19.7% prevalence rate5.                                                                  

A Turkish study6 also reported similar results (13.3%), to those revealed by our study.                                                                                                                                

The findings of this study were slightly similar to the findings of the study conducted by other 

workers6 who reported a prevalence rate of  (4.5%) for HBsAg. Furthermore, other authors7 in 

Greece reported a prevalence rate of (5.5%) for positive HBsAg among haemodialysis patients.  

In this context, 27 out of 91 haemodialysis patients were found HBcAb positive (29.7%) by 

ELISA technique. This finding was similar to that reported by other workers3 who investigated 

585 Italian chronic dialysis patients and found a prevalence rate of 20.8% for positive anti-HBc 

of HD patients. Also our findings were slightly similar to the findings of the study conducted by 

Arezoo and his co-workers (2010)8 in Iran, who reported     a prevalence rate of (6.2%) for 

positive anti HBc.  

In this study, when 26 (HBsAg negative and HBcAb positive) samples were tested by the 

conventional PCR technique, 3 samples were found HBV-DNA positive (11.5% prevalence 

rate). These findings were similar to those reported by some authors9 in Nigeria who reported a 

prevalence rate of (13.9%).                                                                                                                                    

On the other hand, this study reported similar findings to other reports from Sudan10 which 

reported no occult HB infection among patients undergoing haemodialysis in Khartoum.  

The discrepancy in the reported incidence of OHBV infection between several studies, including 

our study, could be due to several factors. It could be attributed to differences in the various 

molecular biology techniques used for the detection of HBVDNA, differences in the  

sensitivity of the methods used for detection of HBV-DNA, different prevalence rate of HBV in 

a geographical area, and differences in the storage and age of serum samples investigated. 

However, if a liver biopsy specimen is not available, analysis of serum samples should be 

performed with a highly sensitive and specific approach based on nested PCR or real time PCR. 

It is recommended to perform serum HBV detection at different time points because the analysis 

of only one sample, drawn before therapy, could not be sufficient to detect OBI if virus 

replication is intermittent.                                                                                                             

Recommendation :  PCR technique is necessary to uncover HBV occult cases among 

haemodialysis patients. Intra-hepatic HBV-DNA detection is recommended for diagnosis of 

occult HBV infection. More investigation is needed to explain the results obtained by various 

authors in different geographical locations using larger samples size. Further studies are needed 

to elucidate  the role of OBI in the transmission of HBV in haemodialysis centers. A closer 

follow- up is recommended in patients with positive results of OBI test for the potential risk of 

haemodialysis patient's development.                                                                                       

Conclusion:  This study concluded that, there is strong evidence to support the  

prevalence of occult hepatitis B infection (OBI) in haemodialysis  

patients in Sudan.  

Conclusion: There was a strong evidence to support the presence of occult hepatitis B infection in 

haemodialysis patients.  
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