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Abstract                                                                                                                                                

Background: Hepatitis A is an acute infectious disease that infects liver, and caused by 

Hepatitis A virus (HAV). The most common cause of transmission is through fecal-oral route; 

through eating or drinking contaminated food or drinks, raw shellfish, uses household 

equipment, sexual intercourse or through direct contact with infected persons. Blood 

transfusion is considered a rare method of transmission. Hepatitis E virus (HEV) and HAV 

together are considered the major etiological agents of the enterically transmitted hepatitis. 

HEV has a higher mortality rate, especially in pregnant women, for an unknown reason.  

Objective: To determine the seroprevalence of Hepatitis (A) and Hepatitis (E) among 

Sudanese pregnant women.                                                                                                                  

Materials and methods: A total of 400 samples were collected using a structural 

questionnaire and tested for both immunoglobulin G (IgG) and immunoglobulin M (IgM) 

antibodies of HAV and HEV using ELISA technique. 300 samples were collected from 

pregnant women and 100 samples were collected from non-pregnant women as a control.                                                                                                                                                   

Results: 67% of the pregnant women were found positive for HAV IgG antibody and 73% of 

the non-pregnant women were also found positive for HAV IgG antibody. The total sero-

reactivity was 68% for all samples tested for HAV IgG antibody. On the other hand, 0.6% of 

the pregnant women were found positive for HAV IgM antibody, and 2% of the non-pregnant 

women were found positive for HAV IgM antibody. The total sero-reactivity was 1% for all 

samples tested for HAV IgM antibody. As regard HEV, 44% of the pregnant women were 

found positive for HEV IgG antibody and 36% of the non-pregnant women were found 

positive for HEV IgG antibody. The total sero-reactivity was 42% for all samples tested for 

HEV IgG antibody. None of the pregnant women were found positive for HEV IgM antibody, 

and 1% of the non-pregnant women were found positive for HEV IgM antibody. The total 

sero-reactivity was 0.25% for all samples tested for HEV IgM antibody.                       

Conclusion: HAV-IgG and HEV-IgG antibodies were prevalent among pregnant and non-

pregnant women in Sudan. Their course was probably asymptomatic in nature. On the other 

hand, HAV-IgM and HEV-IgM were less prevalent and their course would probably be 

symptomatic in nature. Poor sanitation and immuno- suppression may be factors of increased 

risk of infection in pregnant women.  

Key words: Seroprevalence of HAV and HEV, IgG and IgM antibodies, Pregnant women.                                                                                                                    
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Introduction:   

Hepatitis A virus (HAV) and hepatitis E virus (HEV) are both waterborne diseases, they are 

transmitted enterically. The highest incidence rate is in developing countries and poor 

sanitation areas lacking high income, good hygiene and clean water1.                                   

Over 90% of children show no signs or symptoms for the disease as the disease has no effect in 

people who had been infected in early ages. On the other hand, in industrial countries the most 

infected category is young adults because they get infected during travelling to areas with high 

incidence rate; or if they were in contact with infected people. 10 millions of people are 

infected each year around the world2. In symptomatic patients, the infection lasts for eight 

weeks. Symptoms may include: nausea, vomiting, diarrhea, yellowish skin, fever, and 

abdominal pain. Hepatitis A is a self-limited disease that doesn’t progress into chronic disease 

and is rarely fatal, but it can cause debilitating symptoms and fulminant acute liver failure. 

Although in rare cases about 10-15% of infected people may show recurrence within 6 months 

of acute infection giving 0.5% fatality rate.  Acute liver failure may rarely occur in young 

people but may be more common in the elderly3   

The disease is caused by one virus and is clinically indistinguishable from that caused by the 

others. It does not progress to chronicity. Hepatitis E virus and Hepatitis A virus have non-

enveloped capsids, and both contain a single-stranded ribonucleic acid (RNA) genome of the 

positive sense which serves as an mRNA to initiate infection. The average incubation period is 

slightly longer than that of hepatitis A, with a mean of six weeks4.                                            

The most similar genome to HEV is found in a plant virus, and there are similarities in the 

functional domains to rubella virus. Final taxonomic classification is yet to be agreed upon5.        

Hepatitis E virus (HEV) is rare in Western countries, but it is an important cause of large 

epidemics of acute hepatitis in the subcontinent of India, Central and Southeast Asia, the 

Middle East, parts of Africa and elsewhere. It is endemic in several areas of Africa, Asia and 

Central America, where, if acquired during pregnancy, may show a fulminant course with a 

mortality rate in one of six pregnancies. Although in western countries this is not a frequent 

occurrence, the HEV incidence is increased in Europe as well, especially the genotype (3)6 

Transmission of Hepatitis E to fetuses and neonates by women infected during pregnancy is 

common. Infection may be sporadic, and can be zoonotic or foodborne, associated with eating 

meat and offal (including liver) of deer, boars, and pigs. The infection may be acquired from 

eating sausage delicacies prepared from raw liver. Sporadic disease also is observed in 

temperate countries. Shellfish can transmit HEV; however transmission from blood transfusion 

has been rarely reported rare.                                                                                                                  

Hepatitis E is prevalent in most developing countries, and common in any country with a hot 

climate. It is widespread in northern and central Africa. It spreads mainly by the fecal-oral 

route; but person-to-person transmission is uncommon7                                                                                                                                                     

The aim of the study is to determine the seroprevalence of HAV and HEV in Sudanese 

asymptomatic pregnant women. It estimated the frequency rate of the viruses’ antibodies; and 

endeavored to raise the awareness of infection among infected pregnant women.  

Materials and methods                                                                                                                               

This was a case finding, hospital and laboratory-based, comparative, and cross-sectional study.  
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The study had a qualitative approach aiming to screen patients for HAV and HEV infections; 

and it had a hospital setting. The study was carried out during the period from June to August 

2014, including the samples collection, laboratory work, data analysis, and writing.                      

The study area was facility based and was conducted at the Gynecology Department of 

Omdurman Maternity Teaching Hospital in Khartoum State (Sudan). Target population was 

women aged 20-40 years without symptoms of hepatitis infections. Inclusion criteria were 

women aged 20-40 years without symptoms of hepatitis infections, and without past history of 

vaccination to HAV or HEV. Exclusion criteria were male patients and women not aged 20-40 

years and had symptoms of hepatitis infections.                                                                                       

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 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 Omdurman Maternity Teaching Hospital. 

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 HAV and HEV infections. Sample strategy was convenience where 

patients were chosen on the basis of accessibility. Sample size was a total of 400 blood 

samples randomly collected: 300 samples were collected from pregnant women in different 

trimesters of pregnancy, and 100 samples were randomly collected from non-pregnant women 

to be used as a control.                                                                                                                                                 

Demographic data were collected using a structured questionnaire, which included age, 

residence, pregnancy, and past history of vaccination and medication. Blood specimens 

collected were centrifuged and sera were transferred into Eppendrof tubes, sealed with 

parafilm and stored at -20°C until investigated at the Virology Laboratory of Omdurman 

Maternity Teaching Hospital.                                                                                                                  

The enzyme-linked immunosorbent assay (ELISA) was used to detect the presence of the viral 

antibodies using two different ELISA kits to confirm the results. Serum samples were analyzed 

for anti-HAV IgG and anti-HEV IgG using WKEA kit; and positive samples were re-tested 

using Wantai ELISA kit for confirmation. Positive samples then were tested for anti-HAV IgM 

and anti-HEV IgM.                                                                                                          

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.  
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The usual IgM positive samples gave an optical density (OD) value of more than 0.5 and the 

negative value was below 0.3. The same procedure was repeated with other ELISA tests for 

detection of HAV and HEV IgG and IgM antibodies. WKEA and Wantai were competitive 

ELISA techniques. Competitive ELISA yields an inverse curve, where higher values of 

antigens in the samples or standards yield a lower amount of color change. 

Results  

201 samples out of the 300 samples of the pregnant women were found positive (67%) for 

HAV IgG antibody, and 73 samples out of the 100 samples of the non-pregnant women were 

found positive (73%) for HAV IgG antibody. A total of 274 samples out of the 400 samples 

investigated were found positive (68%) for HAV IgG antibody.                                                                   

132 samples out of the 300 samples of the pregnant women were found positive (44%) for 

HEV IgG antibody, and 36 samples out of the 100 samples of the non-pregnant women were 

found positive (36%) for HEV IgG antibody. A total of 168 samples out of the 400 samples 

investigated were found positive (42%) for HEV IgG antibody.                                                                   

Two samples out of the 300 samples of the pregnant women were found positive (0.6%) for 

HAV IgM antibody, and two samples out of the 100 samples of the non-pregnant women were 

found positive (2%) for HAV IgM antibody. A total of four samples out of 400 samples 

investigated were found positive (1%) for HAV IgM antibody.                                                                     

No sample out of the 300 samples of the pregnant women were found positive for HEV IgM 

antibody, and only one sample out of 100 samples of the non-pregnant women were found 

positive (1%) for HEV IgM antibody. One sample out of the 400 samples investigated were 

found positive (0.25%) for HEV IgM antibody.                                                                                            

Most of the patients investigated (131/32.67%) were in the age range 26-30 years; and the least 

number of the patients investigated (61/15.37%) were in the age range 36-40 years.                            

Most of the patients investigated (305/76.337%) were residents of Omdurman City; and the 

least number of the patients investigated (45/11.3%) were residents of Khartoum City.                                

All the patients investigated were not vaccinated against hepatitis infections. However, 60 

patients (15%) had experienced medications against hepatitis infections.                                                    

 

The frequency rate of reactive of HAV IgG antibody was highest (34/73.9%) in the age range 

36-40 years; while the lowest frequency rate (57/60.6%) was in the age range 20-25 years 

(Table 1). This difference was statistically not significant (p = 0.367).                                                               

 

On the other hand, the frequency rate of reactive of HEV IgG antibody was highest (45/45.9%) 

in the age range 26-30 years; while the lowest frequency rate (20/43.5%) was in the age range 

36-40 years (Table 1). This difference was also statistically not significant (p = 0.808).                               

 

As regard the frequency rate of reactive of HAV IgM antibody it was highest (2/2.0%) in the 

age range 26-30 years; and there was no reactive patient in all other age groups (Table 2). This 

difference was statistically not significant (p = 0.246).                                                                                 

 

Concerning reactive HEV IgM antibody, none of the patients investigated were found sero-

positive (Table 2). This difference was also statistically not significant (p = ˃ 0.05).                                   
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Table (1):  Frequency rate of positive HAV and HEV IgG antibodies                                          

according to age incidence 

            Age range 

           (Years) 

          HAV IgG antibody           HEV IgG antibody 

No. Positive           Per cent No. Positive           Per cent 

          20-25           57           60.6           43           45.7 

         26-30           66           67.3           45           45.9 

         31-35           44          71.0           24            38.7 

         36-40           34           73.9           20            43.5 

         Total           201           67.0           132            44.0 

           p – value               0.367        0.808 

 

 

Table (2):  Frequency rate of positive HAV and HEV IgM antibodies                                          

according to age incidence 

           Age range 

           (Years) 

            HAV IgM antibody            HEV IgM antibody 

No. Positive           Per cent No. Positive           Per cent 

           20-25           0.0           0.0            0.0           0.0 

           26-30           2.0           2.0            0.0           0.0 

           31-35           0.0           0.0            0.0           0.0 

           36-40           0.0           0.0            0.0           0.0 

          Total           2.0           0.7            0.0           0.0 

           p - value            0.246          ˃ 0.05 

 

The frequency rate of reactive of HAV IgG antibody was found highest (150/65.5%) among 

patients resident in Omdurman City; while the lowest frequency rate (25/67.6%) was found 

among patients resident in Khartoum North City (Table 3). This difference was statistically 

insignificant (p = 0.446).                                                                                                                            

On the other hand, the frequency rate of reactive of HEV IgG antibody was also found highest 

(100/43.7%) among patients resident in Omdurman City; while the lowest frequency rate 

(15/44.1%) was found among patients resident in Khartoum City (Table 3). This difference 

was also statistically insignificant (p = 0.967).                                                                                         

As regard the frequency rate of reactive HAV IgM antibody, it was found highest (2/0.9%) 

among patients resident in Omdurman City; and there was no reactive case among other 

patients resident in Khartoum or Khartoum North (Table 4). This difference was statistically 

insignificant (p = 0.732).                                                                                                                   

Concerning reactive HEV IgM antibody, none of the patients investigated in Khartoum, 

Khartoum North, or Omdurman were found sero-positive (Table 4). This difference was also 

statistically insignificant (p = ˃ 0.05).   
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Table (3):  Frequency rate of positive HAV and HEV IgG antibodies                                          

according to residence 

 

           Residence  
            HAV IgG antibody            HEV IgG antibody 

No. Positive Per cent No. Positive Per cent 

           Khartoum           26           76.5           15           44.1 

Khartoum North           25           67.6           17           45.9 

           Omdurman           150           65.5           100           43.7 

           Total           201            67.0           132           44.0 

           p - value               0.446           0.967 

 

 

 

Table (4):  Frequency rate of positive HAV and HEV IgM antibodies                                          

according to residence 

 

Residence  
            HAV IgM antibody            HEV IgM antibody 

           No. Positive Per cent No. Positive Per cent 

          Khartoum           0.0           0.0           0.0           0.0 

Khartoum North           0.0           0.0           0.0           0.0 

           Omdurman           2            0.9            0.0           0.0 

          Total           2            0.7           0.0           0.0 

           p - value              0.732         ˃ 0.05 

 

 

72 (24%) of the pregnant women tested were in the first trimester, and the rest (228/76%) was 

in the second and third trimesters. As shown in Table (5), the frequency rate of reactive HAV 

IgG antibody among the control non-pregnant group was higher (73/73%) than that among the 

test pregnant group (201/67%); however this was an insignificant difference (p = 0.160). 

Similarly, the frequency rate of reactive HEV IgG antibody among the control non-pregnant 

group was lower (36/36%) than that among the test pregnant group (132/44%); and also the 

difference was insignificant (p = 0.160). 

Comparing the sero-reactivity of HAV IgM antibody in the patients investigated (Table 6), two 

cases (2%) were found reactive among the control non-pregnant group, and two cases (0.7%) 

were found reactive among the test pregnant group (p = 0.246). Regarding HEV IgM antibody 

reactivity, only one case (1%) was found reactive among the control non-pregnant group, and 

none was found reactive among the test pregnant group (p = 0.083).                                               
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Table (5):  Frequency rate of positive HAV and HEV IgG antibodies                                          

according to test and control groups 

 

          Groups              HAV IgG antibody            HEV IgG antibody 

No. Positive Per cent No. Positive Per cent 

          Test pregnant group           201           67           132           44 

Control non-pregnant group           73           73            36           36 

          Total           274            68.5            168           42 

          p - value           0.160           0.160 

 

 

 

 

 

Table (6):  Frequency rate of positive HAV and HEV IgM antibodies                                          

according to test and control groups 

 

          Groups              HAV IgM antibody            HEV IgM antibody 

No. Positive Per cent No. Positive Per cent 

          Test pregnant group           2           0.7           0.0           0.0 

Control non-pregnant group           2           2           1.0           1.0 

        Total           4           1.0            1.0           0.3 

         p - value           0.246           0.083 

 

 

 

 

 

The frequency rate of reactive of HAV IgG antibody was found highest (179/67.5%) among 

the third trimester pregnant patients; while the lowest frequency rate (3/100%) was found 

among the first trimester pregnant patients (Table 7). This difference was statistically 

insignificant (p = 0.380). Also the frequency rate of reactive of HEV IgG antibody was found 

highest (118/44.5%) among the third trimester pregnant patients; while no case was found 

reactive among the first trimester pregnant patients (p = 0.303).  

As regard the frequency rate of reactive HAV IgM antibody, only two cases (0.8%) were found 

reactive among the third trimester pregnant patients, and there was no reactive case among the 

first or second trimester pregnant patients (Table 8). This difference was statistically 

insignificant (p = 0.875). On the other hand, all pregnant patients investigated were found sero-

negative for HEV IgM antibody.  
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Table (7):  Frequency rate of positive HAV and HEV IgG antibodies                                          

according to pregnancy trimester 

 

          Groups   
           HAV IgG antibody            HEV IgG antibody 

No. Positive Per cent No. Positive           Per cent 

          First trimester            3           100            0.0           0.0 

 Second trimester            19           59.4            14           43.8 

          Third trimester           179            67.5            118           44.5 

          Total           201           67            132           44 

          p - value           0.380           0.303 

 

Table (8):  Frequency rate of positive HAV and HEV IgM antibodies                                          

according to pregnancy trimester 

 

           Groups   
            HAV IgM antibody            HEV IgM antibody 

No. Positive            Per cent       No. Positive Per cent 

          First trimester            0.0            0.0           0.0           0.0 

Second trimester            0.0            0.0            0.0           0.0 

          Third trimester           2            0.8            0.0           0.0 

          Total           2            0.7            0.0           0.0 

          p - value           0.875           ˃ 0.05 

 

Discussion:   

Hepatitis A and E both are mainly transmitted via the fecal-oral route that is associated with 

the lack of sanitation. The distribution patterns of both diseases in different geographical areas 

of the world are closely related to socioeconomic development. Furthermore, no signs and 

symptoms compatible with acute viral hepatitis were found that would indicate past HAV or 

HEV infection among these pregnant women. Probably, the initial HEV infection occurred 

early in life and, as with early childhood exposure to hepatitis A virus in countries where it is 

somewhere endemic, the children do not become ill. Therefore, epidemiological studies of 

people in various age groups and in children are also needed8.                                                                         

In this study 132 samples out of the 300 samples of the pregnant women were found positive 

(44%) for HEV IgG antibody, and 36 samples out of the 100 samples of the non-pregnant 

women were found positive (36%) for HEV IgG antibody. A total of 168 samples out of the 

400 samples investigated were found positive (42%) for HEV IgG antibody. These findings 

were lower (84.3%) than that reported in Egypt9  and India (60%)10.  

WHO reports showed that HEV had a restricted distribution in Central and Southeast Asia, 

North and West Africa, and Mexico. In these areas fecal contamination of drinking water was 

encountered with a higher frequency than in other regions11  
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In China specimens from 3701 blood donors were investigated for anti-HEV IgG and IgM. The 

anti-HEV IgG was positive in 1107 (29.2%) donor specimens, and anti-HEV IgM in 50 

(1.35%)12                                                                                                                                                   

Another study in Hong Kong investigated 394 patients (292 men, 102 women; age 15-72 

years) with acute viral hepatitis. From these 65 were found to harbor anti- IgG HEV; and 23 

(6%) were found to harbor anti- IgM HEV indicating acute Hepatitis E infection13.                                    

Also a study was conducted in central part of India comprising 273 women with viral hepatitis 

(age 18-23 years) and included 127 pregnant and 146 non-pregnant women. Of the pregnant 

women, 73 (57.5%) was found to have HEV infection. Among non-pregnant women, 67 (46%) 

had HEV infection. However, HEV-infected women with fulminant hepatic failure during third 

trimester of pregnancy had the highest mortality rate (56%)14                                                                           

A study in Vietnam investigated 295 patients with liver disease (234 viral related and 61 non-

viral related) and 100 healthy individuals. The anti-HEV IgG was detected in 78 of 185 (42%) 

and the anti-HEV IgM was detected in one of them (0.5%). The age-prevalence (21-40-years) 

of anti-HEV IgG was reported as 61.9% in that study15.                                                                      

Furthermore, a study conducted in New Zealand had investigated 265 healthy blood donors for 

anti-HEV antibodies. Of these, 11 (4%) were sero-positive16                                                                            

In Moscow (Russia) 374 children (aged 1 to 14 years) were tested; 195 of them with liver 

diseases and 179 patients without liver diseases. The anti-IgG HEV was found to be positive in 

62 cases (18.2%)17                                                                                                                                                 

In a study in UAE 469 pregnant women were investigated; 93 (20%) were found anti-HEV 

positive and 28 (30%) of these 93 pregnant women were found HEV-RNA positive18                                     

In Tunisia the seroprevalence of HEV antibodies was studied in 100 blood donors, 100 healthy 

persons above 60 years old, and 34 children with chronic hematological diseases. Anti-HEV 

antibodies were found in 22%, 46% and 29.5% of these subjects respectively19                                                   

In the present context, 67% of the positive HAV antibodies were detected among pregnant 

women and 73% the positive HAV antibodies were detected among non-pregnant women. The 

mean of age was 28 years for the pregnant women and 37 years for the non-pregnant women. 

HAV IgM was found positive (0.6%) in pregnant women and 2% in non-pregnant women.                        

A study performed in Saudi Arabia, identified HAV as the most common prevalent form of 

hepatitis caused by the three most common viral types: HAV, HBV, and HCV. The anti-HAV 

prevalence rate in the KSA was recently estimated at 18.6%20.                                                            

Between August 2009 and July 2011 the prevalence of HEV was found in Bangladesh as 2.5% 

among all high-risk patients, and 1.3% among obstetric admissions21                                                   

Studies in Russia in the 2000s reported that about 50% of the middle-aged adults investigated 

were sero-negative for anti-HAV. This indicted that a large proportion of children and a 

growing number of adolescents and adults remain susceptible to hepatitis A virus22 Anti-HAV 

seroprevalence surveys conducted in Egypt (1990s) found a high immunity rate with more than 

90% among the 5-year-old patients. Also Egyptian studies (2000s) reported more than 50% 

immunity rate among the 5-year-old patients23                                                                                                              
The interaction of HAV, HEV, and pregnancy is fascinating and has provided new insights into 

the pathophysiology and understanding of the immunology and host susceptibility factors and 

their interaction to produce the disease processes.  
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The severe liver injury due to HAV and HEV infections during pregnancy may be related to 

several possible factors, such as differences in immune and hormonal factors occurring during 

pregnancy, the genetic and environmental factors with its occurrence in certain developing 

countries24.                                                                                                                                                                  

The policy of not screening for HAV and HEV antibodies in pregnant women and in blood and 

organ donors in most countries is based on the low risk of its associated diseases. Recently 

HEV screening program has been recommended as part of the routine in several countries. The 

antenatal screening program also should be performed to minimize prenatal HEV transmission 

to take further precaution to protect fetus’s life25.                                                                                      

In our study 6.5% of the women tested were found to have a past history of blood transfusion. 

This could be a factor for HAV and HEV transmission. None of the pregnant or non-pregnant 

women were pre-vaccinated to HAV or HEV; hence chances of false positive results are 

remote.                                                                                                                                               

From this study it may be recommended that regular screening of Hepatitis A and Hepatitis E 

viruses should be performed on a routine basis in antenatal care clinics. Vaccination of HAV 

should be implemented in schools and in the community. Further molecular studies should be 

carried out in this field.                                                                                                                                

Conclusion: HAV-IgG and HEV-IgG antibodies were prevalent among pregnant and non-

pregnant women in Sudan. Their course was probably asymptomatic in nature. On the other 

hand, HAV-IgM and HEV-IgM were less prevalent and their course would probably be 

symptomatic in nature. Poor sanitation and immuno- suppression may be factors of increased 

risk of infection in pregnant women. 
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