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Abstract                                                                                                                                                  

Background:  Screening of Hepatitis B surface antigen (HBsAg) and Hepatitis C antibody 

(HCV Ab) in pregnant ladies is a useful measure to protect the mother and her baby from these 

viral infections and prevent subsequent congenital defects possibly acquired by the fetus.                                                                                                                            

Objective: To perform seroprevalence of Hepatitis B and Hepatitis C viruses among pregnant 

Sudanese women.                                                                                                                                         

Materials and methods: Blood samples were collected from 59 healthy Sudanese pregnant 

women attending Omdurman Maternity Hospital (Sudan). Both HBsAg and HCV Ab were 

measured by using the immunochromatographic technique. The pregnant women investigated 

were aged 17- 40 years.                                                                                                                                

Results: The frequency rate of HBsAg and HCV Ab were 5.1% and 0% respectively. HBsAg 

was found more frequently prevalent in the age group 22-30 years (4.3%), and none was detected 

in the age group 31-40 years. Three reactive HBsAg cases were found among house-wives and 

during the third trimester of pregnancy. Three reactive HBsAg cases were detected among ladies 

with past history of jaundice. There was no association between HBsAg sero-reactivity and 

history of jaundice.                                                                                                                                 

Conclusion: There was no statistical association between HBsAg and HCV Ab among the 

population studied or between HBsAg sero-reactivity and past history of jaundice. 

Key words: Seroprevalence, Hepatitis B virus, Hepatitis C virus, Pregnant Sudanese women.                                                                                                                                           

Introduction                                                                                                                                                 

Viral hepatitis B and C are among the most widespread infections. The number of people in the 

world, who is infected by hepatitis B and C viruses, was estimated as hundreds of millions. In the 

recent years, a wide spread of hepatitis B and C morbidity was reported. Taking into account the 

presence of a great number of patients with chronic forms of viral hepatitis, and easiness of  
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transfer of hepatitis viruses, these infections form a threat not only for the mother but also for the 

future child. Recent studies reported that viral hepatitis B and C cause extremely adverse effects 

on the pregnancy course. Common complications in pregnant women suffering from viral 

hepatitis are risk of abortion, oligohydramnios, fetus hypotrophy, hypoxia, premature birth, and 

bleedings in postnatal period1.                                                                                                                             

The main problem is a real threat of child infection by the viruses during pregnancy and at 

delivery, followed by subsequent development of chronic viral hepatitis. Children born by 

mothers-carriers of hepatitis B virus get infected in 10-30 % cases2.                                                                          

Generally, it is considered that 5 % of mothers, infected with hepatitis C virus, transfer the 

infection to their newborn children. Some studies had reported the transfer of the hepatitis C 

virus from mother to child, giving differing estimations of the transfer rate: from 0 up to 41 %3. 

Virus load in a mother is an important risk factor of vertical transfer. It is known that such a 

probability is higher if the concentration of hepatitis C-RNA in mother’s serum exceeds 106-107 

copies per ml4.                                                                                                                                                      

The probability of fetus infection increases if mother got infected during pregnancy or if viral 

hepatitis turned to an acute condition during pregnancy, because in these cases the 

aminotransferase level and the quantity of viruses in blood become increased. The risk of fetus 

infection also rises if pregnancy is associated with immunodeficiency diseases (AIDS, 

autoimmune diseases, treatment by hormones, etc.). It is necessary to note that activation of the 

virus infection during the 3rd trimester of pregnancy or before delivery essentially worsens the 

prognosis of pregnancy and delivery outcome5.                                                                                                                                

Taking into account peculiarities of chronic viral hepatitis course in pregnant women and 

antiproliferative and embryotoxic effects of basic antiviral preparations, therapy by alpha-

interferon, analogues of nucleosides and synthetic interferonogens during pregnancy is not 

recommended6.                                                                                                                                                    

Women with advanced liver disease are at an increased risk for complications during pregnancy. 

Pregnant women with hepatitis B and C can transmit the virus to their babies. Transmission is 

believed to occur during delivery. Most infected babies who are not treated promptly will 

become chronic carriers and become at an increased risk for liver cirrhosis and liver cancer. 

Therefore, all pregnant women should be tested for HBV and HCV.  

Materials and methods           

This was a qualitative, cross-sectional, descriptive, analytical study to screen HBsAg and HCV 

Ab among pregnant Sudanese women. The study was conducted at Omdurman Maternity 

Hospital (Sudan). The population investigated was apparently healthy pregnant women whom 

were selected through a non-probability, convenience, sampling scheme. Sample size was 100 

pregnant women.  Data were collected using structural interviewing questionnaire. The 

instrument used was ICT for both HBsAg and HCV Ab.                                                                                         

Blood specimens were collected under aseptic conditions. An antecubital vein was located by 

using a pressure cuff. Skin over the vein was cleaned by 70% ethanol; sterile syringe was used 

for collecting 3ml of blood in plain container. Blood was allowed 30 min. to clot.   
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Freshly serum was obtained by centrifugation of the clotted blood. Separated serum was 

preserved at 2-8º C.                                                                                                                                                         

The HBsAg one step hepatitis B surface antigen test device (serum) was used. This is a 

qualitative, lateral flow immunoassay for the detection of HBsAg in serum. The membrane is 

pre-coated with anti-HBsAg antibodies on the test line region of the test. During testing, the 

serum or plasma specimen reacts with the particle coated with anti-HBsAg antibody. The 

mixture migrates upward on the membrane chromatographically by capillary action to react with 

anti-HBsAg antibodies on the membrane and generate a colored line. The presence of this 

colored line in test region indicates a positive result, while its absence indicates a negative result. 

The test device used contains anti-HBsAg particles and HBsAg coated on the membrane. 3 full 

drops of serum were dropped into the specimen well of the test device, and then the timer was 

started. Trapping of air bubbles in the specimen well was avoided. When the red line appears, the 

result was read within 15 minutes. The HCV one step test device (serum) was used to detect 

HCV Ab. This was a qualitative, lateral flow immunoassay for the detection of antibody to HCV 

in serum.                                                                                                                                                                 

The principle of the test depends on coating the membrane with recombination HCV antigen on 

the test line region of the device. During testing, the serum specimen reacts with the particle 

coated with protein A coated particles.                                                                                                                                                                          

The mixture migrates upward on the membrane chromatographically by capillary action to react 

with recombination HCV antigen on the membrane and generate a colored line. The presence of 

this colored line in test region indicates a positive result, while its absence indicates a negative 

result. The test device contains protein A coated particles and HCV antigen coated on the 

membrane. The procedure started by dropping 5 ul of serum into the specimen well of the test 

device. Then 2 full drops of buffer were added and the timer was started. Avoid trapping air 

bubbles in the specimen well. Wait for the red line to appear. The result should be read at 10 

min.                                                                                                                                                       

Data were analyzed by computer system using statistical package for social science (SPSS) 

program. Approval to run the study was taken from Al Neelain University (Sudan). Permission 

to collect the specimens was granted from Omdurman Maternity Hospital (Sudan). Verbal 

consent to submit specimens was obtained from all population investigated.      

Results    

59 apparently healthy pregnant women were investigated for HBsAg and HCV antibody. Table 

(I) shows the frequency rate of reactive HBsAg and anti-HCV antibody according to age 

incidence.  HCV antibody was not detected in all age groups. HBsAg was found more frequently 

in the age group 22-30 years (4.3%), and none was detected in the age group 31-40 years.                           

The frequency rate of HBsAg among the pregnant women according to occupation and 

pregnancy trimester is shown in Table (II). The three reactive HBsAg cases were found among 

house-wives and during the third trimester of pregnancy.                                                                                                     

Three reactive HBsAg cases were detected among women with past history of jaundice.  
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Table I   Frequency rate of reactive HBsAg according to age incidence 

Age incidence No. tested No. Reactive HBsAg 

17-21 years 9 1 (1.7%)  

2 2-30 years 33 2 (3.4%) 

31-40 years 17 0 (0.0%) 

Total 59 3 (5.1%) 

 

 

 

Table II     HBsAg reactivity among pregnant women according                                                                     

to occupation pregnancy trimester 

 

Parameter 

 

No. tested 

 

No. Reactive HBsAg 
 

 

 

 

 
House-wives 55 (93.2% 3 (5.1%) 

Job holders 4 (6.8%) 0 (0.0%) 

1st trimester 4 (6.8%) 0 (0.0%) 

2nd trimester 13 (22%) 0 (0.0%) 

3rd trimester 42 (71.2%) 3 (5.1%) 
 

 

Discussion 

The present study aims to evaluate Hepatitis B surface antigen and Hepatitis C virus antibody 

among pregnant women. These markers are now widely used as a screening tool for viral 

hepatitis infections. A number of researches were conducted to show prevalence of these two 

viral infections among pregnant women.  
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Yousfani and his colleagues7 studied hepatitis B virus and hepatitis C virus carrier rate among 

pregnant women at a gynecology and obstetrics department at Liaquat University Hospital 

(India). They found 9.1% of pregnant women positive for HBV or HCV. Out of these, 16.5% 

women were positive for HCV where as 12.6% for HBV.                                                                                                                        

Baldo and his co-workers8 screened 2059 pregnant women at a department of obstetrics and 

gynecology. They reported an overall prevalence of anti-HCV was 1.9%; and HBsAg was found 

in 1.0%.                                                                                                                                                                                                                                              

Prasada et al9 carried a study to determine the prevalence of hepatitis C infection in a sample of 

pregnant women in Switzerland. They studied a total of 9,057 women of whom 64 were positive 

for anti-HCV, resulting in a crude prevalence of 0.71%.                                                                                                              

Vazquez-Matinez and his colleagues10 studied hepatitis B in pregnant women in Mexico. They 

investigated 9,992 pregnant women and the overall prevalence for confirmed cases was 1.65%.  

Stoszek and his co-workers11 studied the prevalence of hepatitis C virus infection among 2,587 

pregnant women in Egypt. They reported that 408 women (15.8%) had antibodies to HCV.           

Ayed et al12 studied the serologic markers of hepatitis B and hepatitis C among 715 pregnant 

women in Algeria. They detected anti-HCV among 0.19 % of pregnant women. The HBsAg was 

observed among 1.6 % of pregnant women.                                                                                                       

Manoz-Aluarez and his colleagues13 found a 0.02% prevalence rate of HBsAg among pregnant 

women.                                                                                                                                                                     

Ibarra and his co-workers14 conducted a study among 1500 high risk pregnancies at the National 

Institute in Mexico City. Their study showed a 0. 26% prevalence rate for HBsAg.                                                                  

In the present study, HCV antibody was not detected in all pregnant women studied. This result 

does not reflect the prevalence of HCV infection in Khartoum because of the small sample size 

of the study (only 59 cases).                                                                                                                                       

Also, in the present study, the frequency rate of reactive HBsAg among all pregnant women 

investigated was 5. 1%. This rate was higher than the prevalence rates of all studies cited above 

except for the 9.1% prevalence rate reported by Yousfani and his colleagues in India. The 

environmental factors and health facilities may predispose for this higher frequency rate both in 

Sudan and India.                                                                                                                                                       

The risk factors predisposing to viral hepatitis infection among pregnant women may include: 

age of patient, unmarried women, divorced women, and age of first sexual intercourse. Other risk 

factors are history of parenteral injections, ear and nose pricks, as well as blood transfusion7.           

In this study, HBsAg was found more frequently reactive in the age group 22-30 years (4.3%), 

and none was detected in the age group 31-40 years. This may be explained by the increased 

exposure of young women to the risk factors (Table I).                                                                                                   

The three reactive HBsAg cases which were found among house-wives and during the third 

pregnancy trimester had no significant role in provoking viral hepatitis because occupation and 

pregnancy duration are not part of the risk factors. However, the low frequency rate exhibited in 

Table II may be explained by the fact that all pregnant women enrolled in this study were leading 

a stable marriage life. All pregnant ladies investigated in this study had a history of ear pricking. 

This observation had been also reported by Yousfani and his colleagues in India7. 
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Also in this study, three reactive HBsAg cases were detected among women with past history of 

jaundice. Out of all subjects interviewed, 14 women (23.7%) admitted past history of jaundice. 

i.e. liver disease. Stoszek and his co-workers reported only 1% of their patients had a history of 

jaundice or liver disease11. The higher frequency rate of jaundice in this context reflects the 

endemicity of viral hepatitis in Sudan.                                                                                                   

Conclusion: There was no statistical association between HBsAg and HCV Ab among the 

population studied or between HBsAg sero-reactivity and past history of jaundice.                                   

The study recommendations include:                                                                                                                      

* Improved epidemiological surveys are needed to screen HBV and HCV infection among 

pregnant ladies.                                                                                                                                                       

* Further studies on the association between pregnancy and viral hepatitis infections should be 

conducted to throw more light on the mechanisms underlying this association.                                                      

* Screening programs for pregnant women should be adopted to early discover the association of 

viral hepatitis infections.                                                                                                                                         

* Health education programs should be intensified to focus the problem among women in the 

child-bearing age.                                                                                                                                           

* Other risk factors of viral hepatitis need to be looked for to plan new control strategies 
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