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Abstract                                                                                                                                                  

Background:  Hepatitis implies inflammation of the liver characterized by the presence of 

inflammatory cells. Prevalence studies showed a seroprevalence of anti- Hepatitis C virus 

antibodies of 0.2% for children less than 12 years and 0.4% for those between 12 and 19 years. It 

is estimated approximately 240,000 children are exposed to or infected with HCV. While the 

number of new infections in adults is declining, new infections in children continue to occur as a 

result of maternal-neonatal transmission.                                                                                                                               

Objective: To sero-screen Hepatitis C virus (HCV) antibodies in Sudanese school children.                                                                                                                                                        

Materials and methods: This study was conducted among school children less than twelve 

years old and presenting with symptoms of HCV infection. 88 blood samples were collected 

randomly and HCV-IgM antibodies were estimated by ELISA technique.                                                                                   

Results: From the 88 children patients investigated 48 (54.5%) were males and 40 (45.5%) 

were females. HCV-IgM antibodies were detected in only two patients (2.27%). The two 

infected children were born from mothers with past history of HCV infection. These findings 

suggest that the relation between the mother past history and HCV infection were significant     

(p < 0.05).                                                                                                                                                 

Conclusion: HCV-IgM antibody test remains the best screening test for HCV infection.The 

frequency rate of HCV infection among school children is uncommon; and mothers may transmit 

HCV infection to their children.    
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Introduction 

Viral hepatitis is a systemic disease primarily involving the liver. The condition can be self-

limiting (healing on its own) or can progress to fibrosis (scarring) and cirrhosis.  
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Hepatitis may occur with limited or no symptoms (subclinical), but often leads to jaundice, 

anorexia (poor appetite) and malaise. Hepatitis is acute when it lasts less than six months and 

chronic when it persists longer. Hepatitis viruses may cause most cases of hepatitis worldwide, 

but it can also be due to toxin, other infections and autoimmune diseases1.                                                                                                                                                             

There additional well-characterized viruses that can cause sporadic hepatitis, namely yellow 

fever virus, cytomegalovirus, Epstein-Bar virus, herpes simplex virus, rubella virus, and the 

enteroviruses. Hepatitis viruses produce acute "inflammation of the liver, resulting in a clinical 

illness characterized by fever, gastrointestinal symptoms such as nausea and vomiting, and 

jaundice. Regardless of the virus type, identical histological lesion is observed in the liver during 

acute disease2.                                                                                                                                                             

The frequency rate of perinatal transmission of HCV is 4% to 7% per pregnancy and occurs only 

when HCV RNA is detectable in maternal serum at delivery. Transmission may be related to 

higher levels, although data on the effect of virus concentration has been inconsistent. Prolonged 

labor after membranes rupture and lack of internal fetal monitoring have been associated with 

perinatal infection3.                                                                                                                                                         

Since chronic liver disease usually develops many years after infection, the past history of HCV 

infection among mothers is a major determinant of the future burden of HCV-associated 

complications4. Hence this study was intended to estimate the frequency rate of HCV infection 

among Sudanese school children. This screening would help in reflecting the actual size of the 

problem among this population sector. 

Materials and methods           

This is a descriptive, cross-sectional, case study. It was carried out at Ibn-Ouf Children Teaching 

Hospital (Khartoum, Sudan). The study population comprises school children presenting with the 

clinical picture of hepatitis C viral infection. The children were residents of the cities: Khartoum, 

Omdurman, and Khartoum North (Sudan). The study depended on a non-probability sampling 

system. The sample size was 50 blood specimens. The study had a qualitative approach aiming 

to screen patients for Hepatitis C virus antibodies. Clinical and demographic data were collected 

using a structural questionnaire. The study was conducted during the period from May to 

September, 2010. Inclusion criteria were male and female children suffering from hepatitis C 

viral infection and less than twelve years old. The collected data were analyzed using master 

sheets and the statistical package of social science (SPSS) version 10 program. Approval of the 

study was given by Al Neelain University (Khartoum, Sudan). Permission to collect specimens 

was offered by the administration of Ibn-Ouf Children Hospital (Khartoum, Sudan). Verbal 

consent of the children parents enrolled in the study was obtained. Blood samples were collected; 

and sera were separated, transferred to the National Health Laboratory (Khartoum, Sudan). 

Enzyme-Linked Immunosorbent Assay (ELISA) technique was used to detect presence of HCV 

antigens and antibodies. The ELISA kit "BIO-RAD" used in this study was composed of the 

following components: micro plates, concentrated wash phosphate buffer saline, negative and 

positive controls, antigen diluents, conjugate I and II, peroxidase-substrate buffer, chromogen, 

and a stop solution.                                                                                                         
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ELISA Monolisa HCV Ag-Ab Ultra micro plate solid phase was coated with monoclonal 

antibodies against capsid protein of HCV and two recombinant proteins produced by E. coli from 

NS3 region: one recombinant antigen from NS4 region and a mutated peptide from capsid of HCV 

genome. The steps of the test reaction are as follows:                                                                                                          

1. The Conjugate and samples to be tested and the control sera are added to the wells. If antibodies 

against HCV are present, they will bind to the antigens fixed on the solid phase. If HCV capsid 

antigen is present, the antigen binds with the monoclonal antibodies coated on micro plate and 

with the biotinylated monoclonal antibodies against the capsid HCV antigen.                                                                 

2. After incubation at 37 °C for 90 minutes and washing, the peroxidase-labeled antibodies and 

streptavidin/peroxidase are added. Streptavidin / peroxidase conjugate react with biotinylated 

monoclonal antibodies against the present HCV capsid antigen or the anti-human IgG peroxidase 

anti HCV antibodies.                                                                                                                                                         

3. After 30 minutes incubation at 37 °C, the unbound enzymatic conjugate is removed by washing 

and the antigen-antibody complex is revealed by addition of the substrate.                                                                      

4. After 30 minutes, the reaction was stopped; the absorbance value was read using a 

spectrophotometer at 450 / 620-700 nm. The absorbance measured will detect the presence or 

absence of antibody or HCV capsid antigen. The color intensity is proportional to the quantity of 

antibody or HCV capsid antigen bound on solid phase.                                                                                                  

ELISA procedure conducted in this study was as follows: 100 µL of conjugate I were pipetted into 

each well of the micro- plate, 50 µL of negative control were pipetted in (A1), 50 µL of positive 

control were pipetted in (B1, C1 and D1), 50 µL of working antigen positive control were pipetted 

in (E1), and 50 µL of serum were pipetted in well E1, G1, etc ….of the assay plate.                                                               

Then the micro-plate was covered with an adhesive film and incubated for 90 ±5 minutes at 

37±1°C. It was then washed 5 times with the diluted wash buffer. Then 100 µL of conjugate II 

were pipetted into all wells, covered, and incubated for 30 ±5 minutes at 37±1°C. Another wash 

was carried out 5 times.                                                                                                                                                                       

Then 80 µL of the development solution were dispensed into all wells, the reaction was allowed to 

develop in the dark for 30±5 minutes at room temperature without application of an adhesive 

cover. Lastly 100 µL of the stopping solution was pipetted in each well, and the optical density 

was measured at 450-630 nm within 30 minutes of stopping the reaction.                                        

The cut-off value was estimated by the average absorbance of triplicates of the positive control and 

divided by the calibration factor.  Any sample result equal or above the cut-off was considered to 

be positive, and less than this value was considered to be negative.                                                                     

Results 

This study was concerned with screening of HCV antibodies among school children. 88 children 

were included in the study and only two children (2.27%) were found harboring HCV antibodies. 

The children investigated were aged 7-12 years with an average mean ±SD (10±1.26 years). 48 

(54.5%) of these children were males and 40 (45.5%) were females. The reactivity rate was 4.2 % 

among males and zero % among females. This difference is considered significant (p > 0.05) as 

exhibited in Table I.  
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Table (I) : Seroreactivity of HCV antibodies according                                                                                       

to age and gender incidences 

   Age Range No.  Positive Gender   No.  Positive  

   7-8 years 14 1 (7.1%)   Males 48 2 (4.2%) 

   9-10 years 37 1 (2.7%)   Females 40 0 (0.0%) 

   1-12 years 37 0 (0.0%) Total 88   2 (2.27%) 

Total 88   2 (2.27%)  

 

Children mostly investigated (49 children) were resident at Khartoum. However the reactivity rate 

HCV antibodies was higher (3.7%) in Omdurman where only 27 children were included in this 

study. This difference was considered insignificant (p > 0.05).                                                                                                           

The two infected children were born from mothers with past history of HCV infection. The 

remaining 86 non-infected children were born from mothers without past history of HCV 

infection. These findings suggest a significant association between the mother’s past history and 

HCV infection (p < 0.05).  

Discussion 

Surveillance of patients affected with viral hepatitis is essential to assess the frequency of the 

disease in the population. The present study aimed to screen the seroreactivity of HCV antibody 

among school children. The ELISA anti-HCV testing is widely used as a screening tool for HCV 

infection. It is relatively reliable, simple to perform and its results are reproducible. It has been 

found to have an acceptable specificity and sensitivity5.                                                                                                 

Although infection with HCV among school children is uncommon, the infection in this study was 

found to be significant (p ˂ 0.05). Rosenthal (2009)6 reported that seroprevalence HCV infection 

was 0.2 % among children less than 12 years old and 0.4 % among children 12-19 years old. These 

findings disagree with the findings of this study where HCV infection was 2.27 % among children 

less than 12 years old. Also Rosenthal6 stated that new HCV infection in children was related to 

maternal neonatal transmission. This observation agrees with the finding of the present study. It 

means that the relation between the mother past history of HCV infection and HCV infection in 

children was significant (p < 0.05).                                                                                                                                        

In Egypt, Mohamed and his colleagues (2006)7 studied HCV infection among Egyptian children. 

They found a frequency rate of 7% among children whose mothers were anti-HCV positive. In our 

study the frequency rate of positive anti-HCV was lower (2.27%) than that found among the 

Egyptian children. In Sudan, Mudawi (2008)8 studied HCV infection among Sudanese children. 

He reported a frequency of 2.2-4.8 %, which was similar to the results of the present study. 

Conclusions: The frequency of HCV infection among Sudanese school children is uncommon. 

HCV antibody test remains the best screening test for HCV infection.                                                                                        

From this study we recommend the implementation and maintenance of HCV infection control 

programmes. HCV infection screening among school children should be started regardless of the 

very low frequency of this infection to avoid serious consequences.  

Abduallah, 2016: Vol 1(4) 

http://ajmsc.info/


5 
 

African Journal of Medical Sciences                      http://ajmsc.info 
 

 

References  
 

1. Caruntu, F.A. and Benea, L. Acute hepatitis C virus infection: diagnosis, pathogenesis, and 

treatment. Journal of Gastrointestinal and Liver Diseases, 2006; 15 (3): 249–56.  

2. Geo F.B., Karen C.C., Janet S.B., Stephen A.M. Jawetz, Melnick and Adelberg’s Medical 

Microbiology. 24th ed. 2007 (35):466.  

3. Roberts E.A. and Yeung L. Maternal-infant transmission of hepatitis C virus infection. 

Hepatology, 2002; 36: S106-S113. 

4. Perz J.F. and Alter M.J. The coming wave of HCV-related liver disease: dilemmas and 

challenges. J. Hepatol, 2006; 44: 441-443. 

5. De Beeck A. and Dubuisson J. "Topology of hepatitis C virus envelope glycoproteins". Rev. 

Med. Virol. 2003; 13 (4): 233-41.   

6. Rosenthal P. Hepatitis C in children. Medical Writer's Circle; 2009.  

7. Mohamed M.K., Magder L.S., Abdel-Hamid M., El-Daly M., Mikhail N.N., Abdel-Aziz F., 

Medhat A., Thiers V. and Strickland G.T. Transmission of hepatitis C virus between parents and 

children. Am.  J. Trop. Med. Hyg. 2006; 75 (1):16-20.  

8. Mudawi H. M. Epidemiology of viral hepatitis in Sudan. M.Sc. thesis, Faculty of Medicine, 

University of Khartoum, Sudan. 2008. 

 

Abduallah, 2016: Vol 1(4) 
 

http://ajmsc.info/

