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Abstract  

Background: Hepatitis B infection is an infectious disease caused by the Hepatitis B virus 

(HBV) which affects the liver. It can cause both acute and chronic infections. Ferritin is a 

universal intracellular protein that stores iron and releases it in a controlled fashion.   

Objective: To estimate serum ferritin concentration among Hepatitis B infected Sudanese 

patients in Khartoum (Sudan).    

Materials and methods: 40 blood specimens were collected from HBV positive patients 

(test group) and another 40  blood specimens were collected from healthy patients (control 

group). All specimens were investigated to determine the serum ferritin concentrations. The 

serum ferritin concentrations were determined using Roche E411® chemistry analyzer. 

Results: The concentration of serum ferritin  (mean ± SD) in the HBV test group was 

392.78±114.61; and in the control group was 139.60±81.50. The serum ferritin concentrations 

among HBV positive group were significantly higher than those of the control group (p = 0.000). 

Conclusion: In this study, the serum ferritin concentrations is increased in patients with 

positive Hepatitis B virus.                                                                                 
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Introduction    

Hepatitis B is an infectious disease caused by HBV which affects the liver. It can cause both 

acute and chronic infections. Many people have no symptoms during the initial stage of 

infection. Some patients develop a rapid onset of sickness with vomiting, yellowish skin and 

mucus membrane, tiredness, dark urine and abdominal pain. Often these symptoms last a few 

weeks and rarely does the initial infection result in death1.                                                                     

In those who get infection, 90% of them may develop chronic hepatitis B while less than 10% of 

them get infection after the age of five years. Most of those with chronic disease have no 

symptoms; however, cirrhosis and liver cancer may eventually develop. The risk factors of HBV 

infection are: alcoholism, drug abuse, unsafe sex, and age incidence (neonates and elderly) 

.Transmission of hepatitis B virus results from: exposure to infectious bloody fluids during 

sexual contact, transfusion of human blood products, re-use of contaminated needles and 

syringes, and vertical transmission from mother to child  during childbirth2.                               
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Ferritin is a universal intracellular protein that stores iron and releases it in a controlled fashion.                                    

The protein is produced by almost all living organisms, including algae, bacteria, higher plants, 

and animals. In humans, it acts as a buffer against iron deficiency and iron overload. Ferritin is 

found in most tissues as a cytosolic protein, but small amounts are secreted into the serum where 

it functions as an iron carrier. Plasma ferritin is also an indirect marker of the total amount of 

iron stored in the body, hence serum ferritin is used as a diagnostic test for iron-deficiency 

anemia3.                                                                                                                                                                

On the other hand, ferritin is a globular protein complex consisting of 24 protein subunits and is 

the primary intracellular iron-storage protein in both prokaryotes and eukaryotes, keeping iron in 

a soluble and non-toxic form. Ferritin that is not combined with iron is apoferritin. There are 

however multiple copies of the ferritin genes. The major function of ferritin is clearly to provide 

a store of iron which may be used for haem synthesis when required. Iron uptake in vitro requires 

an oxidizing agent, and iron release requires a reducing agent4.  
 

Materials and methods   

This was a case-control study conducted in Khartoum (Sudan) during the period from May to 

August 2017. This study was approved by the Ethical Committee of Al Neelain University; and 

informed consent was obtained from each participant in the study. Data were expressed as 

percentage and differences in variables mean levels between the two groups and tested by 

Student’s 𝑡-test. Confidentiality of information regarding patients investigated was maintained. 

Permission to collect the specimens was obtained from the authorities of the hospital where 

clinical specimens were collected. Sampling was a non- probability purposive sampling type, and 

sample strategy was convenience where the study population was selected on the basis of 

accessibility.  

40 patients with HBV infection (test group) and 40 healthy participants (control group) were 

investigated in this study. The control group includes healthy volunteers without past history of 

medical problems. Blood specimens were collected in plain containers for measurement of serum 

ferritin using Roche E411® chemistry analyzer.                                                                                             

Procedure:  Roche’s technology applies the electro-chemiluminescence (ECL) technique for 

detection of serum ferritin. ECL is based on a combined, well-designed, specific, reliable, and 

sensitive immunoassay technology. It also uses a ruthenium complex and tripropylamine (TPA). 

The chemiluminescence reaction detecting the reaction complex is initiated by applying an 

electric voltage on the sample solution resulting in a precisely controlled reaction. ECL 

technology can accommodate many immunoassay principles while providing superior 

performance. 
 

Results  
 

The age incidence of the study test group patients was 18-50 years (mean 34 years).                                         

12 patients (30%) were aged 18-28 years, 23 patients (57.5%) were aged 29-39 years, and                              

5 patients (12.5%) were aged 40-50 years. The serum ferritin concentrations among patients 

aged18-28 years, 29-39 years, and 40-50 years were found to be 352.81±120.9 μg/L, 

415.44±88.5  μg/L, and 426.58±73.6 μg/L respectively.   
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These findings showed an insignificant correlation of serum ferritin concentrations as per age 

incidence (Fig. 1).                                                                                                                                             

The mean serum ferritin concentrations among the HBV test group was 392.78 ± 114.61 µg/L 

while the mean serum ferritin concentrations among the healthy control group was 139.60 ± 

81.50 μg/L. These findings showed a significant correlation of serum ferritin concentrations 

among the HBV test group and among the healthy control group (p = 0.000).   

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

 
                                                                              

 

Fig. (1): Correlation of serum ferritin concentrations as per age incidence 

 

Discussion           
 

In a group of patients with chronic HBV hepatitis, more than one third of patients had elevations 

in serum ferritin concentrations. Thus, many patients with chronic hepatitis have abnormal 

results of serum ferritin. The most possible reason for individuals with chronic hepatitis have 

elevated serum ferritin levels in the absence of increased hepatic iron stores is that the serum 

levels reflect increased release of iron from damaged liver cells. Because the increase in serum 

ferritin correlated strongly with increase in serum ferritin correlated strongly with the degree of 

hepatic injury.                                                                                                                                                 

HBV can cause both acute and chronic infections. Often these symptoms last a few weeks and 

rarely does the initial infection leads to death. Infants got infection during birth, 90% develop 

chronic hepatitis B, while less than 10% of those infected after the age of five do. Most of those 

with chronic disease have no symptoms; however, cirrhosis and liver cancer may eventually 

develop5.                                                                                                                                                                           
Hepatic injury and liver dysfunction can disturb iron homeostasis. Excessive iron deposition in 

the liver leads to further injuries by triggering hepatocellular necrosis, inflammation, fibrosis and 

even carcinoma. Many experimental and clinical studies suggest that chronic iron deposition 

promotes the progression of liver damage and increases the risk of fibrosis, cirrhosis, and 

hepatocellular carcinoma in chronic hepatitis B patients. Furthermore, some studies suggest that  
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excess iron in the liver may induce adverse effects on patients’ response to antiviral therapy for 

chronic hepatitis.                                                                                                                                                   

The concentration of serum ferritin (mean ± SD) in positive HBV infection was 392.78±114.61 

µg/L; and the concentration of serum ferritin in the control group was 139.60±81.50 µg/L. The 

serum ferritin concentration in positive HBV patients was significantly higher than controls 

group (p = 0.000). Our findings were similar to the findings reported in China by Weil and his 

colleagues6 (2015). They found that in HBV-infected patients, serum transferrin levels were 

lower and serum iron and ferritin were higher as compared with both non-HBV patients. They 

concluded that the main cause of iron metabolism disorders in cirrhotic HBV infected patients is 

liver injury. Another study conducted by Bayraktar  and his co-workers7 agreed with our study 

findings and reported that serum ferritin concentrations increased in patients with HBV infection. 

Conclusion: The serum ferritin concentration is increased in patients with positive hepatitis B 

virus infection.                                                                                                                    
Recommendation: Routine monitoring of serum ferritin, serum iron and other iron-associated 

parameters during clinical management of chronic HBV infection will be helpful in 

understanding alterations in iron metabolism in HBV and their influence on further liver injury. 
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