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Abstract 
 

Background:  Hepatitis E virus (HEV) is an  enterically  transmitted pathogen that causes  

wide-scale epidemics of acute hepatitis in highly HEV endemic areas such as Africa and Asia.  

HEV can cause chronic infection and liver cirrhosis in immuno-suppressed patients including  

hemodialysis patients .  

Objective: To determine the frequency rate of total Hepatitis E Virus antibodies among 

hemodialysis patients in Khartoum, Sudan.                                                                                                                                               

Materials and methods: This was a cross-sectional study involving 90 renal failure 

patients. Blood was collected from each patient and tested for total anti HEV antibodies using the  

enzyme-linked immuno-sorbent assay (ELISA). 

Results: The overall HEV positive patients were 62 patients (68.9%) and the negative HEV 

patients were 28 patients (31.1%). Patients selected were at different age ranges. 28 of the 

patients investigated were females and 34 were males.  

Conclusion: 68.9% of renal failure cases were associated with HEV.  
 

Key words: Hepatitis E Virus, Hemodialysis patients, Total HEV antibodies.                                                                                                                                                 

 

Introduction 

 
Hepatitis E virus (HEV) is a significant international public health problem and it is estimated 

that 2.3 billion people are infected globally. HEV forms the main cause of enterically transmitted 

hepatitis worldwide, being responsible for more than 50% of the cases of acute hepatitis in 

endemic countries. As it is responsible for more than 50% of the acute hepatitis infections in 

India, about 25% in Africa, and 15-20% in Eastern-oriental countries1.                                                                        

It is principally transmitted through the fecal-oral route due to fecal contamination of drinking 

water. Other transmission routes have been identified, and include: food-borne transmission by 

ingestion; transfusion of infected blood products, and vertical transmission in pregnancy. In 

developing countries, contaminated water causes epidemic outbreaks2.                                                                                                                                                  
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HEV is a single-stranded, positive-sense RNA virus of approximately 7.2 kb in size and capped. 

It belongs to the genus Hepevirus, the only member of the family Hepeviridae. Although only 

one serotype has been determined until now, HEV displays extensive genetic diversity. 

Generally, based on the variability of the full-length genome sequence among different strains, 

HEV has been classified into four major genotypes that infect humans (HEV-1, HEV-2, HEV-3 

and HEV-4) and several additional genotypes like HEV-5 and HEV-63.                                                        

HEV genotype 1 is endemic in Africa and Asia is the cause of severe clinical fulminant 

hepatic failure in pregnant women and is associated with high mortality, particularly in the 

third trimester, and in obstetric complications such as eclampsia or hemorrhage. Strains 

belonging to genotype 2 are exclusively human strains. Known are two subtypes: subtype 2a, 

isolated in Mexico and considered to be the prototype strain, and subtype 2b which has been 

observed in several African countries, mainly Nigeria and Chad. Genotype 3 was first 

identified in human cases of locally acquired hepatitis E in USA. Genotype 3 is diffused 

worldwide. In Europe it represents the most frequently detected genotype. Subtype 3a has 

been described in the United States4. 
Dialysis has been used as a life-saving technique for decades but has been universally 

available as a chronic therapy for only approximately 30 years. End-stage renal disease 

(ESRD) has become a significant and growing public health problem worldwide. The global 

average prevalence rate of ESRD patients on dialysis was 215 per million  populations. 

Hemodialysis (HD) and peritoneal dialysis (PD) are the two common forms of dialysis 

therapy for ESRD. It is well known that patients undergoing dialysis treatment, and in 

particular hemodialysis (HD), are at increased risk for contracting viral infections. This is due 

to their underlying impaired cellular immunity, which increases their susceptibility to 

infection5.                                                                                                                                   

In addition, the process of HD requires blood exposure to infectious materials through the 

extracorporeal circulation for a prolonged period. Moreover, HD patients may require blood 

transfusion, frequent hospitalizations and surgery, which increase opportunities for 

nosocomial infection exposure6.                                                                                                                               

The aim of this study was to determine the frequency rate of Hepatitis E Virus among 

hemodialysis patients in Khartoum, Sudan.                                                                                                                                             

Materials and Methods    

This was a case finding, hospital and laboratory-based, prospective, and cross-sectional study.  
 

 

The study had a qualitative approach aiming to screen patients for HEV infections; and it had a 

hospital setting. The study was carried out in 2017. The study area was facility based and was 

conducted at Haemodialysis centers in Khartoum (Sudan). Target population was male and 

female patients at different age groups. Inclusion criteria were end-stage renal failure patients.  

Exclusion criteria were patients without symptoms of renal failure. The software used for the 

analysis of data was Statistical Package for Social Sciences (SPSS) program (version 14). Data 

was checked, validated and analyzed using Excel program. Frequencies, percentages, tables and  
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graphs were used for presentation of the data. Complete information regarding risk factors was 

handed to all subjects under the study and no concealment what so ever. Confidentiality of 

information obtained from patients under the study was maintained. Valid verbal consent of the 

patients under the study was obtained. Permission to collect the samples was received from 

hemodialysis centers in Khartoum. Approval to conduct the study was granted by Al Neelain 

University, Khartoum, Sudan.                                                                                                                          

The sampling technique was a random, non- probability purposive sampling. The sample frame 

was to screen patients for HEV antibodies. Sample strategy was convenience where patients 

were chosen on the basis of accessibility. Sample size was a total of 90 hemodialysis patients 

randomly collected. Demographic data were collected using a structured questionnaire, which 

included age and gender. Blood specimens collected were centrifuged and sera were transferred 

into Eppendrof tubes, sealed with parafilm and stored at -20°C until investigated. The enzyme-

linked immunosorbent assay (ELISA) was used to detect the presence of the HEV antibodies. 

Serum samples were analyzed for total HEV antibodies. using Wantai kits (China) and 

Biosystem Device (BTS 350).                                                                                                                 

Procedure: 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 in ELISA incubator, and 

then washed 4 times with buffer dilution 1:20. Conjugate then added to all wells but the blank 

added 100uL of washing buffer, incubated at 37oC for 30 minutes then washed 4 times. Then 

added 50 uL of substrate A and 50 uL of substrate B to each well and mixed and the reaction was 

allowed to continue for 10 minutes and stopped with 50 uL of stop solution (2 mmol/L sulfuric 

acid). The color intensity was read with EIA plate reader at wave length 450 nm using a Flow-

Titretek enzyme-linked immuno-sorbent assay reader (Flow Labs, Scotland). 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      
 

Ninety subjects of end stage renal disease patients under regular hemodialysis were enrolled in 

this study, 37 (41.1%) of them were females and  53 (58.9%) were males. 20% of these patients 

were on haemodialysis for 6-11 years, while the remaining 80% were on haemodialysis for 1-5 

years. Their age ranged between 20-83 years.  The patients were divided according their age into 

4 groups: 20-35 years group (16%),  36-51 years group (38%), 52-67 years group (38%), and 68-

83 years group (15%).                                                                                         

Out of the 90 patients investigated, 62 patients (68.9%) were found positive; and 28 patients  

(31.1%) were found negative for HEV antibodies. Anti-HEV IgG was detected in 78 (28.3%) of 

the hemodialysis patients. 28 females (31.1%) were positive and 34 males (37.8%)  were found 

positive (p = 0.25). This finding revealed that gender has no significant difference for HEV 

antibodies distribution (Table 1). 
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Table 1: Frequency rate of total HEV antibodies among hemodialysis 

patients according to gender incidence 

 
 

 

Total HEV 

antibodies 

 

Frequency 

 

Percentage 

 

p - value 

Positive patients 

Females 

Males 

62 

28 

37 

68.9% 

31.1% 

37.8% 

 

 

 

0.25 Negative patients 

Female 

Males 

28 

9 

19 

31.1 

10% 

21.1% 

Total 90 100.0 

 

 

Out of the 90 patients investigated, 62 patients (68.9%) were found positive; and 28 patients  

(31.1%) were found negative for HEV antibodies. The highest frequency rate (30%) of positive 

total HEV antibodies was prevalent among patients 36-51 years old. While the lowest frequency 

rate (5.6%) of positive total HEV antibodies was prevalent among patients 20-35 years old (p = 

0.023). This finding showed that age incidence had a significant difference for HEV antibodies 

distribution (Table 2). 

 

  

Table 2: Frequency rate of total HEV antibodies among hemodialysis 

patients according to age incidence 

 
 

 

Age 
Total HEV antibodies  

Total 
Positive Negative 

20-35 Years 5 (5.6%) 9 (10.0%) 14 (15.6%) 

36-51 Year 27 (30.0%) 7 (7.8%) 34 (37.8%) 

52-67 Years 19 (21.1%) 9 (10.0%) 28 (31.1%) 

68-83 Years 11 (12.2%) 3 (3.3%) 14 (15.6%) 

Total 62 (68.9%) 28 (31.1%) 90 (100.0%) 

p = 0.023 

                                                      

 

Discussion                                                                                                                                   
 

Hepatitis E virus is an important public health concern in many developing countries of 

Southeast Asia, Central Asia, Middle East, northern Africa, western Africa, and Mexico. In these  
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areas outbreaks of HEV infections are not uncommon7. Although the overall mortality rate 

associated with HEV infection is low, it is reportedly as high as 20% in infected pregnant 

women. Recent studies have indicated that zoonosis is involved in the transmission of HEV, 

especially in industrialized countries where hepatitis E had been believed to be non-endemic8. 

Patients on chronic hemodialysis have an increased risk of exposure to nosocomially-transmitted 

agents, and the possibility of transmission of HEV in this group of patients had been raised. 

Reports on the prevalence and possible nosocomial transmission of HEV in patients on 

hemodialysis are scant. Some authors observed a high prevalence of anti-HEV antibody in their 

hemodialysis patients and hypothesized that the fecal-oral route may not be the only route of 

transmission of HEV among their patients9. 

In this study a high frequency rate of positive total HEV antibodies was detected 62 

hemodialysis patients. This finding was in agreement with several studies conducted worldwide. 

Anti-HEV IgG was detected in 78 (28.3%) of the hemodialysis patients. Furthermore, there was 

a significant association between positive total HEV antibodies, hemodialysis duration, and past 

history of blood transfusion10.                                                                                                                                

Like-wise in Japan anti-HEV IgG was found prevalent among regular hemodialysis patients. 

Another Iranian study conducted in 2004 reported a high frequency rate of HEV antibodies in 

different units of haemodialysis after analysis by ELISA. Our study showed no significant 

difference for gender incidence; and showed a significant difference for age incidence (p = 

0.023)11  

Conclusion: 68.9% of renal failure cases were associated with HEV.  
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