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Abstract: Background: HBV infection is preventable with safe and effective vaccines that have been available 
since 1982. In 1992, Egypt started a program of universal immunization in infancy. The vaccine is effective in 
preventing chronic infections from developing in 95%, and is the first vaccine that can prevent a major human 
cancer. Hepatitis B surface antigen (HBsAg) is the serologic hallmark of HBV infection. The prevalence of HBsAg 
in Egypt is intermediate (2%-7%). Research question: does breakthrough infection occur with passage of years after 
infancy HBV vaccination. Aim: To screen for HBsAg in vaccinated school children in Upper Egypt. Methods: This 
study included one hundred school children of both sex, from a primary school in a small village in Assiut. They 
included 50 boys and 50 girls. Their ages ranged between 8 to 12 years. All included children had been given three 
doses of a recombinant HB vaccine (0.5 mL = 10 lU intramuscularly) at 2, 4 and 6 months of their age. All children 
in this study were subjected to full history taking; clinical examination and serologic test. The serum samples were 
used to determine the presence of HBsAg by AxSYM HBsAg (V2). Conclusion: The prevalence of HBsAg among 
vaccinated school children was 0% despite some of them had risk factors for infection. No break through infection 
could be detected among vaccinated school children 8- 12 years after vaccination.  
[Abdel-Ghani A Soliman,  Magda Shehata Hassan,  Nahed A Makhlouf,  Mohamed Z Abd Elrhman and Khaled Abo 
Bakr Khalaf. Screening for HBsAg among Vaccinated School Children in Upper Egypt. J Am Sci 
2013;9(7):404-406]. (ISSN: 1545-1003). http://www.jofamericanscience.org. 49 
 
Key words: HBsAg; HBV Vaccine; Children. 
 
1. Introduction 

Worldwide, an estimated two billion people have 
been infected with hepatitis B virus and more than 240 
million have chronic (long-term) liver infections. 
About 600 000 people die every year due to the acute 
or chronic consequences of hepatitis B (1). 

HBV infection is preventable with safe and 
effective vaccines that have been available since 1982. 
The vaccine is effective in preventing chronic 
infections from developing in 95%, and is the first 
vaccine that can prevent a major human cancer. More 
than 160 countries added this vaccine to their routine 
immunization programmes (2). 

The carriage of hepatitis B virus (HBV) is the 
major risk factor for liver cirrhosis and hepatocellular 
carcinoma. Vaccination for infant against HBV has 
become effective in preventing horizontal 
transmission during early childhood. Early HBV 
vaccination provides long-lasting protection against 
carriage (3).  

The Hepatitis B virus (HBV) is endemic in many 
developing countries, including Egypt (4-6). Hepatitis B 
surface antigen (HBsAg) is the serologic hallmark of 
HBV infection. The prevalence of HBsAg in Egypt is 
intermediate (2%-7%) (7-9).  

In 1992, Egypt started a program of universal 
immunization in infancy. The schedule adopted by 
Egyptian Ministry of Health was three doses of yeast-
recombinant hepatitis B vaccine administered to all 

infants at 2, 4, 6 to coincide with other compulsory 
vaccines (Diphtheria, Tetanus, Pertussis and oral polio 
(DPT- OPV) (10). 

The implementation of vaccination strategies in 
most developed countries was responsible for 
decreasing in the incidence of new infections (11).  
Aim of the work 
To screen for HbsAg in vaccinated school children in 
Upper Egypt.  
2. Patients and Methods 
Study population 

This study included one hundred school children 
of both sex, from a primary school in a small village 
in Assiut. Those children included 50 boys and 50 
girls. Their ages ranged between 8 to 12 years. The 
research has got the approval of the ministry of 
education and the ministry of health. The parents of 
those children accepted the study. A written consent 
was taken from the students parents before enrollment 
in the study.  

All included children had been given three doses 
of a recombinant HB vaccine (0.5 mL = 10 lU 
intramuscularly in the anterolateral region of the 
middle third of the right thigh) at 2, 4 and 6 months of 
their age. The date and dose intervals of HB vaccine 
were confirmed by checking the vaccination record 
written on their birth certificates.  
Methodology 
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All children in this study were subjected to: 
1- Full history taking: with special stress on present 
history of hepatitis (fever, jaundice, fatigue, change in 
the colour of urine); past history of hepatitis; blood 
transfusion; history of operation; dental manipulation 
and family history of hepatitis. 2- Clinical 
examination: With special stress on presence of 
fever, jaundice, organomegally. 3- Serologic test: 
Four cc of blood were collected (under complete 
aseptic condition), centrifuged after clotting and the 
serum samples were stored at -800c until serologic 
assays. The serum samples were used to determine the 
presence of HBsAg. All collected samples screened by 
AxSYM HBsAg (V2). AxSYM HBsAg (V2) is an 
enzyme immunoassay which uses microparticles 
coated with monoclonal anti-HBs for the detection of 
HBsAg. 
Statistical analysis: 

Statistical analysis was performed using 
Statistical Package for the Social Sciences (SPSS, 
version 17). All data were expressed as mean ± SD or 
frequencies. 
3. Results 
Characteristics of the study group 

Among 100 Egyptian vaccinated school children 
enrolled in this study, 50% (n=50) were males and 50 
% (n=50) were females. The mean age was 10.2 ±1.14 
years (Range 8:12). Twenty seven of them were less 
than 10 years of age and seventy three of them were 
equal to or more than 10 years of age. All of them 
were recruited from the same rural area (Table 1). 
Risk factors for hepatitis among study group 

One case had past history of blood 
transfusion 3 years ago and 11 out of 100 vaccinated 
school children (11%) had past history of operation 
(major or minor) as shown in (Table 2). 
Prevalence of HBsAg seropositivity 

The prevalence of positive HBsAg among the 
study group was 0%. None of the studied children had 
any detectable level of HBsAg (Table 3). 
4. Discussion 

Our study included 100 healthy vaccinated 
school children, aged between 8:12 years and showed 
that none of the studied children had positive HBsAg.  

The vaccine was well tolerated and producing 
high protection against HBV infection among the 
studied children. This observation was similar to other 
studies results in different parts of the world.  

The current results are comparable to the results 
of El- Sawy and Mohamed (1999) who not find 
HBsAg positive sera among 180 children with a one 
month to 5 year time lapse since their last dose of 
vaccination (12), while in Shatat et al. (2000) study in 
Alexandria, Egypt, only one child out of 184 
vaccinated 5 year old children was HBsAg positive 

(13).  

Table 1: The demographic data and history of the 
vaccinated school children. 

Variable  Number (percentage) * 
Gender  
 Male 
 Female 

 
50 (50%) 
 50 (50%) 

Age (Total )  
 < 10 years  
 ≥ 10 year 

 10.2±1.14 (Range 8:12) 
27(27%) 
73(73%) 

Residence  
 Urban 
 Rural  

 
0 (0%) 
100 (100%) 

Present history  
 Jaundice 
 Fatigue 
 Dark urine  
 Hemorrhage  

 
0(0%) 
0(0%) 
0(0%) 
 0(0%) 

Past history  
 Jaundice 
 Hepatitis  
 Contact with patient of hepatitis 

 
0(0%) 
0(0%) 
0(0%) 

Family history  
 HBV infection in parents 
 Family History of liver diseases 

 
0(0%) 
0(0%) 

* Values are number and percentages except Age presented as mean 
± SD 
 Total number of vaccinated school children = 100 
 

Table 2: Risk factors for hepatitis among vaccinated school 
children. 
Variable  Number (percentage) * 

 Blood transfusion 
 Duration since blood transfusion 
 Operation 
 Duration since last operation in years  
 Visit to dentist or tooth extraction 

1(1%) 
3 years  
11(11%) 
2.91±1.14 
0(0%) 

*Values are number and percentages except duration since blood 
transfusion; duration since last operation in years presented as mean 
± SD; Total number of vaccinated school children = 100 
 
Table 3: Prevalence of positive HBsAg among the study group 
In the total cases  
 Positive HBsAg 

 
0/100 (0 %) 

Values are number and percentages; total number =100  

 
Reda et al.( 2003) reported that the percentage of 

HBsAg carriers is significantly lower among the 
vaccinated (0.8%), compared to the unvaccinated 
(2.2%) in 6 year old children and they attributed this 
to the preventive effect of the vaccine (14). 

In many countries, where 8–15% of children 
used to become chronically infected with the hepatitis 
B virus, vaccination has reduced the rate of chronic 
infection to less than 1% among immunized children 

(15). 
El-Raziky et al. (2012) reported decrease in the 

annul incidence of HBV infection from 2.8 cases per 
year before vaccine implementation to 1.7 cases per 
year after vaccine implementation (16). 
 
Conclusion 

All blood samples collected from vaccinated 
school children were negative for HBsAg which 
implicates that, the vaccine is safe and effective. No 
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break through infection could be detected among 
vaccinated school children 8- 12 years after 
vaccination.  
Limitations of the study: 
1- The sample size of the study was small as it was a 

pilot study and so it is not a representative sample 
of children in Egypt. 

2-All the included children were from small village in 
Upper Egypt and not from different locations. 

3-We did not measure HBsAb which is essential for 
better evaluation of the impact of mass vaccination 
against the hepatitis B virus (HBV). 

Recommendation 
 To do further studies with larger sample size. 
  To measure HBsAb titre and hepatitis B core 

antibody (anti-HBc) for better evaluation of the 
impact of mass vaccination against the hepatitis 
B virus (HBV). 

 To do further comparative study of vaccinated 
and unvaccinated persons in order to compare 
prevalence and assess effectiveness of 
immunization programs.  

Acknowledgments:  
Our great thanks to health care workers in 

Tropical Medicine and Gastroenterology Department 
and technicians in Microbiology unit of Clinical 
Pathology Department, Assiut University Hospital .  
  
References 
1-World Health Organization, Revised WHO position 

paper on hepatitis B, 
July2012,http://www.who.int/hepatitisB/document
s/positionpapers/en/index.html#hepb, accessed 
2012.  

2-Kiran V. Hepatitis-B vaccine introduction into the 
routine immunization schedule--Andhra Pradesh 
experience. Indian J Public Health. 2004: 
48(2):63-6. 

3-van der Sande MA, Waight P, Mendy M, Rayco-
Solon P, Hutt P, Fulford T, Doherty C, McConkey 
SJ, Jeffries D, Hall AJ, Whittle HC. Long-term 
protection against carriage of hepatitis B virus 
after infant vaccination. J Infect Dis. 
2006;193(11):1528-35. 

4- Bassily S, Strickland GT, Abdel-Wahab MF, Esmat 
GE, Narooz S, el-Masry NA, Constantine NT, 
Struewing JP. Efficacy of hepatitis B vaccination 
in primary school children from a village endemic 
for Schistosoma mansoni. J Infect Dis 1992; 166: 
265-268. 

5- El-Sayed HF, Abaza SM, Mehanna S, Winch PJ. 
The prevalence of hepatitis B and C infections 

among immigrants to a newly reclaimed area 
endemic for Schistosoma mansoni in Sinai, Egypt. 
Acta Trop 1997; 68: 229-237. 

6- Heijtink RA, van Bergen P, van Roosmalen MH, 
Sünnen CM, Paulij WP, Schalm SW, Osterhaus 
AD. Anti-HBs after hepatitis B immunization with 
plasma-derived and recombinant DNA-derived 
vaccines: binding to mutant HBsAg. Vaccine 
2001; 19: 3671-3680. 

7-Khattab MA, Eslam M, Sharwae MA, Hamdy L. 
Seroprevalence of hepatitis C and B among blood 
donors in Egypt: Minya Governorate, 2000-2008. 
Am J Infect Control. 2010;38(8):640-1. 
[PubMed][DOI: 10.1016/j.ajic.2009.12.016 ]. 

8-World Health Organization. Hepatitis B. Fact sheet 
N°204. WHO; [2008 August cited]; Available 
from: [PubMed]. 

9-Centers for Disease Control and Prevention (2006): 
Travellers’ Health: Yellow Book, Chapter 
4.Prevention of Specific Infectious Diseases. 
Hepatitis, Viral, Type B. 

10-Mansour E, Abdul-Rahim S, Batouty G, Zaghloul I 
and Abdel-Hadi S: Integration of hepatitis B 
immunization in the Expanded Program on 
Immunization of the Child Survival Project. J 
Egypt Public Health Assoc 1993; 68(5-6):487-94. 

11-Rantala M, van de Laar MJ. Surveillance and 
epidemiology of hepatitis B and C in Europe – a 
review. Euro Surveill 2008;13:pii18880.  

12-el-Sawy IH, Mohamed ON. Long-term 
immunogenicity and efficacy of a recombinant 
hepatitis B vaccine in Egyptian children. East 
Mediterr Health J 1999; 5: 922-932 

13-Shatat HZ, Kotkat AM, Imam ZI. Follow-up study 
of the immunogenecity and efficiency of hepatitis 
B vaccine in Egyptian children. J Med Res Inst 
2000; 21: 126-136. 

14- Reda AA,  Arafa MA,  Youssry AA, Wandan EH, 
Ab de Ati M and  Daebees H. Epidemiologic 
evaluation of the immunity against hepatitis B in 
Alexandria, Egypt. European Journal of 
Epidemiology 2003;18: 1007-1011 

15- World Health Organization. Hepatitis B. World 
Health Organization Fact Sheet 204 (Revised 
October 2000). WHO Web site. 2000. 
<http://who.int/inf-fs/en/ fact204.html>. 

16-El-Raziky MS, El-Hawary MA, Salama KM, El-
Hennawy AM, Helmy HM, Fahmy ME, Hassanin 
FM and El-Karaksy HM. Patterns of hepatitis B 
infection in Egyptian children in the era of 
obligatory hepatitis B vaccination. Arab Journal of 
Gastroenterology 2012; 13: 1–3. 

 
5/26/2013 


