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ABSTRACT 
 
Background: Hepatitis B virus (HBV) vaccine is available since 1982, initially as a plasma-derived vaccine, and from 1984 onwards as a recombinant DNA 
(rDNA) vaccine. This study assessed antibody persistence and immune memory (immunogenicity) in selected Sudanese working in Sudan Heart Centre 
Hospital to rDNA HBV vaccine manufactured by the Serum Institute of India LTD (EQUIPAR Company - India). Materials and Methods: Blood samples 
were collected from sixty Sudanese subject pre and post immune, six months after 1st dose, five month after 2nd dose and one month after 3rd dose of 
vaccination by HBV rDNA vaccine. The sera were investigated using Enzyme linked immune-sorbent Assay (ELISA). Statistical Analysis was done using 
Chi – Square test (2). Results: The results showed that HBV rDNA vaccine is immunogenic in Sudanese people when received as three complementary 
doses. Ninety percent of subjects who received three doses mounted protecting HBsAg specific antibodies while 45% and 55% of those who received one 
and two doses mounted sufficient antibody immune responses to hepatitis B surface antigen (HBsAg), respectively.  Conclusion: HBV rDNA vaccine 
manufactured by serum institute of India LTD was found to offer good sero-protection and was highly immunogenic in Sudanese individuals.  
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INTRODUCTION 
 
Approximately 350 million people are infected with Hepatitis B virus 
(HBV) around the world. It is responsible for a high proportion of the 
world cases of liver cirrhosis, and is the cause of up to 80% of all cases of 
hepatocellular carcinoma [1]. Sudan is one of the countries with high HBV 
seroprevalence in Africa [2,3]. HBV might be the commonest risk factor 
for developing chronic hepatitis, liver cirrhosis [3] and hepatocellular 
carcinoma [4]. Vaccination has been proved to be effective in the control 
of this disease [5].  
 
The discovery of the etiologic agent of hepatitis B and the development of 
safe and effective vaccines against HBV constitute one of the remarkable 
scientific achievements of the 20th century [6,7]. HBV vaccination 
program has successfully reduced the prevalence of HBV infection [8,9], 
where universal HBV vaccination has led to a significant reduction of HBV 
hepatitis prevalence and incidence of hepatocellular carcinoma in 
children [10-14]. 
 
Hepatitis B vaccine is available since 1982, initially as a plasma-derived 
vaccine containing inactivated hepatitis B surface antigen (HBsAg) [15], 
and from 1984 onwards as a recombinant DNA vaccine [16,17]. The 
immunogenicity, efficiency, and safety profile of HBV vaccine have been 
well established [18]. The long lasting immunity induced by plasma and 
recombinant HBV vaccine has been verified by several studies [19,20]. 
More than 90% seroconversion has been achieved in adult populations 
consistently. The safety profile of the recombinant hepatitis B vaccine has 
been very good [18]. The vaccine works by causing the body to produce 
its own protection (antibodies) against the disease. Examples for 
recombinant vaccines are RECOMBIVAX HB Hepatitis B Vaccine 
(Recombinant), ENGERIX-B Hepatitis B Vaccine (Recombinant) and 
recently recombinant DNA (rDNA) vaccine manufactured by the Serum 
Institute of India LTD. RECOMBIVAX HB Vaccine is a non-infectious viral 
subunit vaccine derived from HBsAg produced in yeast cells.  
 
The duration of immunity after hepatitis B vaccination has been the 
subject of considerable study in the 15 years since vaccine licensure. 
Decline in anti-HBsAb titers after vaccination has been well quantified in 
several studies [21-24]. There is a rapid decline in protective antibody in 
the first 12 months after the third dose and a more gradual decline over 
time. The aim of this study is to evaluate the immune response against 
recombinant HBV vaccine (manufactured in India) in Sudanese 
individuals vaccinated at three time intervals. Further, the 
immunogenicity and efficacy of rDNA vaccine given in multiple doses 
were verified for the formation of HBsAg specific antibodies using 
Enzyme linked immune-sorbent Assay (ELISA). 
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MATERIALS AND METHODS 
 
The study had received an ethical approval from the ethical review 
committee at the Institute of Tropical Medicine - University of Sudan 
Academy. The study was performed at the Sudan Heart Centre Hospital 
specialized for cardiac disease in Khartoum, where 60 healthy volunteers 
(age range 25-55 years) were recruited for evaluation of the response to 
rDNA against HBV. As a control group, twenty aged-matched subjects 
working in the same Centre were evaluated. All control subjects were 
negative for serological markers of HBV. The volunteers were randomly 
allocated into three groups (A, B and C), of twenty individuals each 
receiving one of the three vaccination scheme:  
 
- Individuals of group (A) were vaccinated by one intramuscular dose 

of rDNA vaccine manufactured by serum institute of India LTD. 
- Individuals of group (B) were vaccinated by two intramuscular dose 

of the same vaccine. 
- were vaccinated by (C) were vaccinated by three doses of the same 

vaccine. 
-  
Studied subjects were tested usingELISA after vaccination as follow: 
 
20 samples were obtained from 20 individual 6 months after receiving 
the 1st dose.  
20 samples were obtained from 20 individual 5 months after receiving 
the 2nd dose.  
20 samples were obtained from 20 individual 1 month after receiving the 
3rd dose.  
5 Samples from individual vaccinated previously by rDNA vaccine as 
positive control.  
5 samples from non-infected non vaccinated as a negative control.  
 
Immunogenicity parameters measured included binding antibody to the 
highly purified HBsAg as target Antigen using the ELISA kits purchased 
from EQUIPAR Company. Appropriate negative and positive controls 
were included. Results were read by ELSIA reader at wave length of 450 
nm.  Cut-off values for seropositive samples were calculated according to 
the manufacturer. Statistical Analysis was done using Chi – Square test 
(2). P values less than <0.05 were considered significant.  
 
RESULTS 
 
Seventy volunteers were enrolled in the study; 42 males (60%) and 28 
females (40%) with a mean age of 33 years. It was found that 40% of the 
volunteers of group A had specific antibodies (sero-converted) at six 
months following the first dose of the vaccine. The rate increased to 55% 
after five months following the second dose in group B. Following the 
third dose of the vaccine, 90% of the volunteers of group group C 
mounted an adequate immune response (seroprotective anti-HB 
antibodies responses). As shown in table 1 and figure 1 the specific 
antibody titer continued to rise in the studied individuals after each 
additional dose of the vaccine (a sequential rise from 40% to 55% and 
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90% (2= 11.14, P=0.004). Overall rDNA vaccine effectiveness was low in 
those below the age of 40 compared with those > 40 years.  
 
Table 1. HbsAb results according to doses received by studied 

volunteers 
 

Doses 
Results 

Total (%) 
Positive Negative 

Control 5 (50%) 5 (50%) 10 (100%) 
One dose 8 (40%) 12 (60%) 20 (100%) 
Two doses 11 (55%) 9 (45%) 20 (100%) 
Three doses 18 (90%) 2 (10%) 20 (100%) 

 

 
 
Figure 1. HbsAb results according to doses received by studied 

volunteers 
 

DISCUSSION 
 
This study demonstrated that rDNA vaccine against hepatitis B virus is 
immunogenic. It is clear that there is a statistically significant association 
between the number of doses received by the individual and the resultant 
immunogenicity. In agreement with previous studies demonstrating 
significant differences between the 3rd dose received and the primary 
doses [25-28], 90% of Sudanese individuals have built efficient antibody 
immune responses to recombinant DNA vaccine following the third dose. 
Earlier studies demonstrated that the antibody immune response was 
low in those vaccinated with rDNA vaccine against HBV at the first year of 
life [29]. However, other studies [30,31] indicated that increases in anti-
HBsAb concentrations were unrelated to additional HBV vaccination. 
 
The necessity of booster doses was based on early projection of antibody 
levels in individuals who received the rDNA vaccine [32-35]. This 
difference in mounting sufficient antibody responses may be due to a 
constellation of factors for example environment, exposure to other 
diseases and the difference in genetic makeup. In addition to that, these 
data are not comparable to the data of this study because antibody levels 
were measured a couple of years after administration of the vaccine. It is 
worth mentioning that rDNA HBV vaccine offered good seroprotection in 
the age group > 40 years. This was in agreement with the study by Kunal 
Das [36] who found that 85.7% seroconversion was in those > 40 years 
old. In contrast, Hussain [28] and Bennet [37] found that seroconversion 
was 60% in the ages > 40 years. Accordingly, increasing age does not 
affect the formation of seroprotective antibody following vaccination.  
In conclusion, the current study showed significant differences between 
the 3rd dose received and the primary doses. In accordance with other 
studies, 90% of Sudanese individuals have built efficient immune 
responses to recombinant DNA vaccine following the third dose. This 
finding is clinically important as those who failed to build up an efficient 
immune response to rDNA vaccine against HBV may develop a protective 
immunity against the virus if they receive a booster dose of the vaccine.   
 
RECOMMENDATIONS 
 
1. Incorporation of rDNA HBV vaccine in the routine immunization for 

Sudanese people. 
2.  Preferably individuals should receive at least three doses of the rDNA 

vaccine in order to achieve long term protection. 
3.  Further studies to verify the efficiency of vaccine are needed. 
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