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Abstract

The aim of this study was to describe the immune response to HBV vaccine among healthy, vaccinated Academy
of Health Science students in Khartoum state. A total of eighty one samples (n=81) were obtained from healthy
vaccinated students, the samples were involving 12 (14.2%) males and 69 (85.8%) female. The mean of Age
(years), Weight (kg), TWBCs (cell/µl) and differential lymphocytes count (%) were 22.22 ± 1.1 year, 58.42 ± 12.5 kg,
5.8 ± 1.7 cell/µl and 38.6 ± 9% respectively. 2.5 ml blood sample was collected from each student in EDTA blood
container. TWBCs and differential lymphocytes count were measured from whole blood by using Sysmex
Haematological analyzer, and then the plasma was separated from whole blood by centrifugation at 3000 RPM for 5
min. All plasma samples were examined for the presence of anti-HBsAg using Enzyme Linked Immune Sorbent
Assay (ELISA). The results showed that out of 81 blood samples investigated, 80 (98.77%) were positive for anti
HBsAg while only one (1.23%) was negative. The mean of ELISA reading in the male was higher than female
2.7005 and 2.668 respectively, and there is insignificant effect of gender, weight, TWBCs and differential
lymphocytes count in the immune response to HBV vaccine with p value 0.675, 0.070, 0.092 and 0.604 respectively.
The study concluded that all most all students produced antibody immune response to HBV vaccine and there are
variations in ELISA readings. Further studies with more sample size and by using more advanced technique
(quantitative ELISA) should be done to clarify the results.
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Introduction
Hepatitis is inflammation of the liver which can be caused by

several insulting agents including viruses, Hepatitis B virus infection is
a major public health problem worldwide, roughly 30% of the world's
population show serological evidence of current or past infection. Most
HBV infections are acquired via horizontal transmission among
adolescents and young adults, the virus is spread predominantly by
percutaneous or mucosal exposure to infected blood and various body
fluids including saliva, menstrual, vaginal and seminal fluids, which
have all been implicated as vehicles of human transmission [1-3].

Chronic hepatitis B virus infection is a serious public health
problem leading to cirrhosis, hepatocellular carcinoma and death.
Over 750,000 people die of hepatitis B each year, and about 300,000 of
these are due to liver cancer. Sudan is classified among countries with
high hepatitis B surface Ag (HBsAg) endemicity of more than (8%).
Exposure to HBV infection ranges of (47%) to (78%) with a hepatitis B
surface antigen (HBsAg) seroprevalence ranging from as low as (6.8%)
in central Sudan to as high as (26%) in southern Sudan [4-6].

Hepatitis B infection can be prevented by HBV vaccine, vaccination
against hepatitis B has been available since the beginning of the 1980s,
the recombinant hepatitis B vaccine was introduced in 1986 and has
gradually replaced the plasma-derived vaccine. The active substance in
recombinant hepatitis B vaccine is HBsAg that has been produced in

yeast or mammalian cells into which the HBsAg gene has been
inserted by using plasmid [7-9].

Vaccination is recommended to all newborns and high-risk groups
of hepatitis B infection including Homosexually active men, persons at
high risk of sexually transmitted HBV infection, injection drug user,
household members living with HBV carrier patients, sexual partner of
HBV carriers, patients of hemodialysis units, patients who receive
clotting factor concentrates and persons at occupational risk of HBV
infection [10-12]. Vaccine includes 20 μg of surface antigen for adults
and 10 μg for children. The vaccine should be given by intramuscular
injection in anterolateral aspect of thighs of infants and children less
than 2 years of age and in the deltoid muscle of older children,
adolescents and adult, it is generally administered in three doses with
the second dose given one month after the first dose and the third dose
given sex months after the first dose [10,13]. Post-vaccination testing
should be performed 1-2 months after completion of the vaccine series.
Anti-HBs response less than 10 IU/mL after completion of the first
vaccine series is called 'non-responders'. Re-vaccination is
recommended for non-responders. So administration of a single dose
of vaccine followed by measurement of anti-HBs antibody response
1-3 months later [10,14]. Antibody tests should be considered in health
care workers at high risk of infection or in the cases of hemodialysis
patients [15].

This study was sought to describe the immune response to HBV
vaccine among healthy, vaccinated students.
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Materials and Methods
This study a cross-sectional ®laboratory based conducted in

Khartoum state, during the period of January to April 2017. A total of
eighty one samples (n=81) were obtained from healthy, vaccinated
students three month post vaccination. All samples were examined for
TWBCs and differential lymphocytes count from whole blood by using
Sysmex Haematological analyzer. In addition, plasma was separated
from whole blood by centrifugation and all plasma samples were
examined for the presence of anti-HBsAg by a commercially available
enzyme - linked immunosorbent assay "HBsAg ELISA" kit (Fortress
Diagnostics Limited, unit 2 C Antrim technology parks, Antrim, BT4I
IQS the United Kingdom). The assays were performed following the
instructions in the manufacturer manual. Positive and negative
controls were included in each assay.

Procedure of ELISA test
All reagents and specimens were settled to reach room temperature.

50 µl of positive control, negative control and specimen were added to
their respective wells in the micro-titer plate followed by adding 50 µl
of enzyme conjugate to each well except the blank, then the plate was
covered with plate cover and incubated for 30 min at 37°C. By the end
of incubation period each well was washed 5 times with diluted wash
buffer and 50 µl of chromogen A and chromogen B solutions were
added to each well including blank, then the plate was incubated at
37°C for 15 min and stop solution was added by the end of the later
incubation. Each well Absorbance was read against blank well by using
ELISA reader as final step of ELISA procedure.

Calculation and Interpretation of results
The results were calculated by relating each specimen absorbance

(A) to the cut off (c.o.) of the plate. Cut off value (C.O.) was calculated
by using the following equation Cut off value (C.O.)=NC × 2.1 (NC is
mean of the three negative controls reading) (=.05*2.1=0.105). Only
samples shows Absorbance more than cut of value were considered as
positive, while those shows Absorbance less than cut of value were
considered as negative.

Quality control and of the results
Reagent, standard and control were checked for storage, stability

and preparation before starting work. Each micro-plate was considered
separately when the results was calculated and interrelated.

Method used for data collection
Data was collected by using administrated questionnaire include the

following information Gender, Weight and Age.

Data analysis
The data that collected from questionnaire and laboratory results

were analyzed by SPSS version 15 computerized programs.

Results
A total of eighty one samples (n=81) were obtained from healthy,

vaccinated academy of health science students, the samples were
involving 12 (14.2%) males and 69 (85.8%) female as that showed in
(Table 1). The mean of Age (years), weight (kg), TWBCs (cell/µl),
differential lymphocyte count (%) and ELISA reading were 22.22 ± 1.1,
58.42 ± 12.5, 5.8 ± 1.7, 38.6 ± 9 and 2.67 ± 0.8 respectively (Table 2).
The result showed that out of 81 blood samples investigated, 80
(98.77%) were positive for anti HBsAg while only one (1.23%) was
negative (Figure 1).

Gender Frequency Percent %

Male 12 14.8

Female 69 85.2

Total 81 100

Table 1: Distribution of participants according to the gender.

Statistics
Variables

Age Weight TWBCs Differential lymphocyte count ELISA reading

Mean 22.22 ± 1.1 58.42 ± 12.5 5.8 ± 1.7 38.6 ± 9 2.67 ± 0.8

Median 22 56 5.7 38.7 3.06

Mode 22 57 5 28.9 3.04

Maximum 28 117 10.2 57.4 3.116

Minimum 20 38 2.7 16.8 0.021

Table 2: Mean, Median, Mode, Maximum and Minimum of Age, Weight, TWBCs, Differential Lymphocytes count and ELISA reading.
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Figure 1 : Result of anti- HBsAg ELISA test.

The mean of ELISA reading in the males (2.7005) was higher than
female (2.668) (Figure 2).

Figure 2: Compression between genders in the mean reading of
ELISA test.

Out of 80 positive samples there were 76.1%, 13.6 %, 8.6% and 6.2%
show ELISA reading above 3, less than 3 more than 2, less than 2 more
than 1 and less than 1 respectively. (Figure 3). There is insignificant
effect of gender, weight, TWBCs and differential lymphocytes count in
the immune response to HBV vaccine, with p value 0.675, 0.070, 0.092
and 0.604 respectively (Table 3 and Table 4).

Figure 3: comparison between ELISA reading groups

Variables ELISA test result Mean P. value Interpretation

Weight

 

Positive 58.14
0.07

 

Insignificant

Difference in weightNegative 81

TWBCs

 

Positive 5.79
0.092

 

Insignificant

Difference in TWBCs Negative  8.7

Differential lymphocytes count Positive 38.67 0.604 Insignificant
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 Negative 33.9  Difference in Differential lymphocytes count

Table 3: There is in significant difference in the means of weight, TWBCs and Differential lymphocytes count depending on ELISA test results.

Gender

 

Result of ELISA

p. value

 Interpretation

 Positive Negative

Male 12 0 0.675
Insignificant difference in the result of ELISA test according
to the Gender

Table 4: Chi-squire test: There is insignificant difference in the results of ELISA test according to the Gender

Discussion
Hepatitis B virus infection is a major public health problem

worldwide. Chronic HBV can lead to cirrhosis, hepatocellular
carcinoma and eventually death. Recombinant HBV vaccine was
introduced to protect against the infection [16,17]. The present study
was aimed to detect the immune response to recombinant HBV
vaccine among healthy, vaccinated students in Khartoum state.

This study demonstrates that there is high efficacy rate of
recombinant HBV vaccine with (98.77%) of participants produces
anti-HBsAg, this high efficacy rat is agree with the results of several
studies obtained in Canada, America and by WHO whom reported
(95-100%) and more than (95%) efficacy rate respectively [18,19]. This
closeness of findings from different studies which carried out in
various country may be explained by excellent effectiveness and
immunogenic activity of recombinant vaccine regardless the age and
socioeconomic status. In contrast, our result disagreed with that
reported in Gambia by Maimuna et al., [20] whom describe that the
vaccine efficacy against infection with HBV was (95.1%), This
difference in mounting 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, they
may use anther technique to measure the antibody levels. Several
studies suggested that the weight and gender may effect on the
function of the immune system, in recent study we find that the impact
of weight, gender, TWBCs and differential lymphocyte count in the
immune response to HBV vaccine was insignificant, and this may be
due to high purity and immunogenic activity of the recombinant
vaccine. Besides, qualitative technique was used in this study to detect
the antibody to vaccine instead, using of quantitative technique to
measure the antibodies level may be more helpful.

It is worth mentioning that the only participant that failed to
produce antibody after successful three doses of vaccination was
screened for the presence of HBsAg, and the result shows that she has
chronic HBV infection and this may explain why she was not
responded to vaccine. In addition, this finding may conflict the
published reports that vaccination of patients with HBV may lead to
severe adverse reaction which is not noted with this case.

Conclusion
All most all healthy vaccinated Academy of Health Science students

were produced antibody to HBV vaccine. Gender, weight, TWBCs and

differential lymphocytes count have insignificant effect in immune
response against HBV vaccine and there were variations between
samples in ELISA readings. Therefore, Screening of all vaccinated
individual under high risk groups and measuring their antibodies
levels to determine their protective capability against HBV infection is
recommended. Further, studies with more sample size and using more
advanced techniques (e.g. quantitative ELISA) should be done to
clarify the results.
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