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Abstract                                                                                                                                                  

Background: Hepatitis E virus (HEV) is a major cause of acute hepatitis in many developing 

countries and is an important enterically transmitted human pathogen with a worldwide 

distribution. HEV is emerging as a potential threat to blood safety. Several cases of HEV 

transmission by transfusion or transplantation have been reported. Chronic infections are 

uncommon and have been reported in immunosuppressed patients, patients with human 

immunodeficiency virus infection, and patients with hematological malignancies.                           

Objective: To determine the prevalence rate of Hepatitis E Virus IgG antibody among 

leukemic patients and blood donors in Khartoum State.                                                                                                                                                                        

Materials and methods: This cross-sectional study was carried out among randomly 

selected 180 Sudanese participants divided into two groups: leukemic patients (n=90), and blood 

donors (n=90). HEV IgG antibody was estimated in serum of participants using Accu Diag™ 

HEV- IgG enzyme immunosorbent assay (ELISA) kits.                                                                        

Results: A high prevalence rate of HEV IgG antibody (33.9%) was found in leukemic patients; 

whereas a low prevalence rate of HEV IgG antibody (3.33%) was found in blood donors. This 

leukemia-blood donors correlation was statistically  significant (p = 0.0001). Also, HEV IgG 

antibodies were more prevalent in the age range 35-65 years. Similar prevalence rates were 

encountered among males and females.                                                                                             

Conclusion: The prevalence rate of HEV IgG antibody was statistically  significant higher in 

leukemic patients as compared with that in blood donors.   
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Introduction  
 

 

Hepatitis E virus (HEV) is a major cause of acute hepatitis in developing countries, and is an 

emerging health problem in industrialized countries. HEV is a non-enveloped virus with a single-

stranded, positive-sense RNA genome, of approximately 7.2 kb. HEV belongs to the genus 

Hepevirus of the family Hepeviridae, and four genotypes have been recognized to infect humans. 

HEV genotypes 1 and 2 are restricted to humans, and are often associated with large outbreaks 

and epidemics in developing countries with poor sanitation conditions, whereas HEV genotypes 

3 and 4 infect humans, pigs and several other mammalian species, and are responsible for 

sporadic cases of HEV in both developing and developed countries1.                                                           

Chronic Hepatitis E in immunosuppressed persons has been reported since 2008. Patients with 

hematological disorders, HIV infection, or undergoing immunosuppressive therapy after solid 

organ transplantation, are at risk of developing chronic hepatitis E. Recent evidence suggests that 

about 50% of the cases of acute hepatitis E in immunocompromised patients progress to chronic 

hepatitis, with rapid progression to cirrhosis. Chronic hepatitis E cases have thus far been 

reported in many European countries and Canada. However, these chronic infections have all 

been caused by HEV genotype 3, which occurs as a zoonosis in these areas2.                                                      

Diagnosis of hepatitis E infection is usually based on the detection of specific IgM and IgG 

antibodies to the virus in the blood. Additional tests include reverse transcriptase polymerase 

chain reaction (RT-PCR) to detect the hepatitis E virus RNA in blood and/or stool, but this assay 

may require specialized laboratory facilities. Hepatitis E should be suspected in outbreaks of 

waterborne hepatitis occurring in developing countries, especially if the disease is more severe in 

pregnant women, or if hepatitis A has been excluded3                                                                               

There were two main crisis regarding HEV in Sudan: the first had occurred during the 1988 

floods in Khartoum State, during which IgM anti HEV was detected in 58% of individual 

participated in study conducted in that year. The other had happened in 2004 during the conflict 

of Darfur, in which, hepatitis E attack rate was 3.3%, with case-fatality  rate of 1.7% (45 

deaths,19 of which involved were pregnant women)4                                                                                                   

In October 2007 an epidemic of HEV was suspected in northern Uganda where no previous 

epidemics had been documented . This outbreak has progressed to become one of the largest HE 

outbreak in the world. Hepatitis E is being considered as a re-emerging infectious disease across 

the world. Routine screening for the virus is presently not performed in blood banks; however,  

High rates of HEV IgG prevalence among blood donors have been found in studies in the United 

States, England, France, Serbia,  and Spain (7.7%), (13.5%), (16.6%), (15%) and (19.6%) 

respectively, also high prevalence in Iran (14.3%) and  China (22.7%) was reported5. The 

incidence of hepatitis E virus (HEV) has increased substantially in Europe recently, thereby 

threatening blood safety. A cost-effectiveness analysis for HEV screening of blood donations in 

the Netherlands was performed. Transfusion-transmitted HEV infections have been documented 

in several countries in Europe and Asia. HEV had been detected in human blood products5                                                                                                                                                                     

This study aimed to estimate the prevalence of Hepatitis E virus among leukemic patients and 

blood donors in Khartoum State as well as studying other demographic variables including; age, 

gender and residence to determine the possible risk factors associated with HEV infection.   
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Materials and methods           

This was a cross-sectional, hospital-based study. 180 participants were randomly selected and 

divided into two groups: 90 blood specimens were collected from blood donors attending the 

Blood Bank Center at Al-Ribat Teaching Hospital; the other group was also 90 specimens 

collected from leukemic patients attending Khartoum Center for Nuclear Medicine. The study 

was conducted during period from December 2015 to August 2016. Direct questionnaire was 

used to collect the data from each participant.                                                                                                      

Ethical approval was obtained from The Ethical Committee of Al-Neelain University. An 

Informed consent was obtained from all participants prior to their inclusion in the study. Data 

analysis was performed using SPSS version 21 software, Descriptive statistics for demographic 

data and anti-HEV IgG among leukemic patients and blood donors was calculated; and 

probability value was calculated using  chi-squire test.                                                                               

Processing: venous blood specimens (4 ml) were collected from each participant in a plain 

container and the serum was separated after centrifugation at 3000 rpm for 3-5 minute. HEV IgG 

antibody was tested by the conventional  ELISA technique according to manufacturer's 

instructions using AccuDiagTM HEV-IgG  commercial kits. In a new sterilized micro-titre plate; 

first micro-well was left empty as a blank to correct reading, 50 uL of negative control was 

coated to the second and third micro-wells, 50 uL of positive control was coated to the fourth and 

fifth micro-wells, and the rest of micro-wells was coated with the samples. All were incubated at 

37oC for 30 minutes, and then washed 4 times with buffer dilution 1:20. A conjugate was added 

to all wells. 100uL of washing buffer were added to the blank, incubated at 37oC for 30 minutes, 

and washed 4 times. Then 50 uL of substrate A and 50 uL of substrate B were added to each well 

and mixed. The reaction was allowed to continue for 10 minutes and stopped with 50 uL of stop 

solution. The color intensity was read with the plate reader at wave length 450 nm using an 

enzyme-linked immuno-sorbent assay reader. The cut-off value was calculated as half of mean 

summated positive and negative control. Positive samples gave optical density (OD) value of 

more than 0.5 and the negative value was below 0.3.  

Results 

All 90 blood donors investigated were males at different age ranges (p = 1.00). 33 blood donors 

(36.7%) were in the age range 20 to 35 years;  and 57 blood donors (63.3%) were in the age 

range 36 to 50 years (p = 0.38). 67 blood donors (74.4%) were coming from rural areas, and 23 

blood donors (25.6%) were coming from urban areas (p = 1.00). The overall anti-HEV IgG 

prevalence rate among blood donors was 6.7%. The prevalence rate among the age group 36 to 

50 years was 8.8%, and it was 3.0% among the age group 20 to 35 years. The prevalence rate 

among blood donors residing in rural areas was 6.3% , and it was 7.4% among blood donors 

residing in urban areas (Table 1).                                                                                         

Regarding the 90 leukemic patients, 55 (61.1%) of them were males, and 35 (38.9%) were 

females (p = 0.79. Their ages were divided into four groups: 20 to 35, 36 to 50, 51 to 65, and 66 

to 80 years old. Their distribution was 17 (18.9%), 35 (38.9%), 28 (31.1%), and 10 (11.1%)  
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respectively (p = 0.054). As per their residence, 67 (74.4%) were residing in rural areas, and 23 

(25.6%) were residing in urban areas (p = 0.64). Symptoms of jaundice, flu, abdominal pain, 

fever, and fatigue among the different leukemic patients were observed in 70%, 44.4%, 62.2%, 

76.7%, 84.4% respectively. The overall anti-HEV IgG prevalence rate among leukemic patients 

was 67.8%  (Table 1).    
 

                                                                                                                                                                                             

Table (1):      Prevalence rate of anti-HEV IgG among leukemic patients                                                       

and blood donors according to age incidence, gender and residence  

        

                                                                                                                               

  

   

 

 

 

 

 

 

As shown in Table (1), the prevalence rate of anti HEV IgG antibodies among leukemic patients 

was 69.1% among males, and 65.7% among females. Also, the prevalence rate was found 

increasing with age: 29.4%, 60.0%, 92.9%, and 90.0% among age ranges 20-35, 36-50, 51-65, 

and 66-80 years respectively.                                                                                                                                       

Chi squire test showed a statistically significant correlation (p = 0.001) of anti-HEV IgG 

prevalence rate among leukemic patients and blood donors (Table 2). 

 

Table (2):   Reactive anti-HEV IgG among leukemic patients and blood donors 

 

Anti-HEV 

IgG 

Leukemic 

patients 

Blood donors Total 

Positive 61(33.9%) 6(3.33%) 67(37.2%) 

Negative 29(16.1%) 84(46.7%) 113(62.8%) 

Total 90(50%) 90(50%) 180(100%) 

(p = 0.001) 
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Variable  

 

 

Leukemic patients Blood donors 

Positive Negative Positive Negative 

Gender  
Male 38(69.1%) 17(30.9%) 06 (6.7%) 84(93.3%) 

Female 23(65.7%) 12(34.3%) 00(0.0%) 00(0.0%) 
 

 

Age range     

(years)  

20-35 05(29.4%) 12(70.6%) 01(3.0%) 32(97.0%) 

36-50 21(60.0%) 14(40.0%) 05(8.8%) 52(91.2%) 

51-65 26(92.9%) 02(7.1%) 00(0%) 00(0%) 

66-80 09(90.0%) 01(10.0%) 00(0%) 00(0%) 

Residence 
Rural 43(64.2%) 24(35.8%) 04(6.3%) 59(93.7%) 

Urban 18(78.3%) 5(21.7%) 02(7.4%) 25(92.6%) 
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 Discussion 

Hepatitis E virus (HEV) is an international public health problem and global morbidity is 

estimated as 2.3 billion infected cases. Blood-borne transmission of HEV is confirmed by the 

indirect evidence implicating HEV as a potential transfusion risk worldwide. In Sudan, the main 

serologic tests performed in blood banks to reduce blood transfusion risks are HIV tests and 

hepatitis B and C viruses tests. New emerging pathogens such as hepatitis E virus need to be 

looked for among blood donors to secure transfusion safety6. 

Blood transfusions are an essential supportive chemotherapy for patients with hematological 

malignancies. Post-transfusion infection, particularly that with viral hepatitis is a major 

complication of blood transfusions7.  

In this study, a high statistically significant prevalence rate of HEV IgG antibodies (67.8%) were 

detected in leukemic patients; whereas the prevalence rate of HEV IgG antibodies in blood 

donors was 6.7%.  

These findings suggest that the leukemic patients may be exposed to another HEV risk factor 

other than the known fecal-oral route; and this risk factor may be frequent blood transfusions. 

The prevalence rate of HEV IgG antibodies in this study was lower than rates reported globally. 

In the United States, England, France, Serbia, Spain, Iran, and China, the reported prevalence 

rates were 7.7%, 13.5%, 16.6%, 15%, 19.6%, 14.3%, and 22.7% respectively (8, 9). 

According to gender, the prevalence rate was slightly higher in males than females among 

leukemic patients: 69.1% and 65.7% respectively. 

In addition this study also showed a slightly higher seroprevalence rate among blood donors over 35 

years of age. The seroprevalence rate was found increasing with increased age among leukemic 

patients. This finding was similar to previous data claiming that old age seems to be a risk factor for 

anti-HEV reactivity. Also, leukemia was considered a possible risk factor to HEV infection, probably 

due to immunosuppression and multiple blood transfusions (10, 11).                                                                                                                                            

We recommend that more research is required to consider implementing HEV check up among 

blood donors in order to reduce transmission of HEV infection.                                                           

Conclusion: The prevalence rate of HEV IgG antibody was statistically  significant higher in 

leukemic patients as compared with that in blood donors.  
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