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Abstract: The aim of this study is to evaluate hepatitis B vaccine protection in those adults who have taken
one or two does of vaccine before. It was a retrospective cross sectional study was conducted on fifty-six
muilitary personnel in Tehran, Iran in the spring 2007. Demographic data such as age, marital status, education
level, number of vaccine doses injected and, type of vaccine and date of last vaccination was collected. Their
serum was tested for HBs Ab, HBe Ab and HBs Ag and finally the results were analyzed by SPSS software. All
individuals were male with the mean age of 33.9+8.9 years. Twelve individuals who had only received one dose
of imected vaccine had no antibody agamst HBsAg and no protection against hepatitis B virus. Of forty-four
individuals that had received two doses of injected vaccine, 27 persons (61.4%) were protected and had serum
HBsAb more than 10 MIU mL™". In conclusion one dose of HBV vaccine cannot produce immunity for five
vears but two doses of HBV vaccine can produce immumty for five years. However, HBsAb should be tested

to make sure of immumnity.
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INTRODUCTION

Viral hepatitis due to hepatitis B virus (HBV) is a
major public health concern worldwide which can lead
to acute and chronic liver diseases including cirrhosis
and hepatocellular carcinoma (Shivananda et af., 2006).
According to World Health Organization, there were more
than 400 million carriers of hepatitis B virus (HBV) in the
world by the year 2000 and approximately 5-10% of adult
carriers and 80-90% of children carriers became chromic
carriers of the virus (Betancowt et al., 2007). Tt is reported
that 1.2 million people die from HBV-related diseases
every year (Saravanamuttu et af., 2007).

According to Iraman studies, about 2-3% of
Tranian population is HBcAb positive and about 1.3 to
8.69% of the population are chronic HBV carriers
(Adibi et al., 2004).

Immumization of adolescents agamst HBV 1s
recommended by international institutions. However,
completion of a three-dose vaccination regimen can pose
problems m adult population (Wouters et af., 2007).

The Geometric Mean Titer (GMT) of anti-HBs 1s low
after the first dose, increases moderately after the second

dose, followed by a much higher maximum after a thurd
dose. Two or even one dose of HBV vaccine might be
adequate to confer similar protection against HBV similar
to the currently recommended three-dose schedule. The
increase in GMT may be related to the increased number
of doses, but may also be due to a slow accumulation
of a memory response. Immune memory can develop
indirectly via activation of the effector cells, or directly
through clonal expansion. The indirect mechanism would
benefit from repeated stunulation by additional doses
while the direct mechanism occurs independent of
additional dose stimulation. Mathematical modeling
suggests that clonal expansion, independent of repeated
antigen presentation, 13 the dominant route by which
immune memory following HBV vaccination develops
(Sande et of., 2007). Three dose vaccination schedule can
produce immunity in more than 98% of adults for a
mimmum of ten years (Yuen et al., 2004).

Several studies in adolescents and adults have
shown comparable sero-protection (the proportion with
peak anti-HBs 210 mIU mL™") and immunogenicity of
a two-dose regimen versus a three-dose schedule
(Heron et al., 2007 ) and Two-dose regimens of an adult
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formulation of hepatitis B vaccine have been shown to
be immunogenic (Cassidy, 2001). In some countries,
authorities have also recommended the admirnistration of
a two-dose adult formulation hepatitis B vaccine regimen
for adolescents and adults (Heron et al., 2007).

Other studies have suggested that in children, a
sero-protection similar to three-dose schedules could be
achieved with two-dose regimens (Akram et al., 2005).

The two-dose regimen could improve compliance to
vaccination schedule and is expected to be more cost-
effective compared to a three-dose schedule. It would
also offer fewer health care visits thus could be a helpful
immunization program in adults (Wountrs et al., 2007)
but response to less than three HBV vaccine doses in
adults remains largely umknown mn ow country
(Alavian et al., 2001).

This study was aimed to evaluate the long term
effects of one and two doses of HBV vaccine after five
vears in military staff in Iran.

MATERIALS AND METHODS

This was a retrospective cross-sectional study that
was carried out on fifty-six settled military personnel in
the capital city of Tehran, Tran, in the spring 2007. All
individuals with their latest HBV vaccine schedule prior to
five years ago were recruited to this study. All subjects
received adult standard dose of 20 UMg of each type of
vaccine. In those who received 2 doses, the second dose
was administered one month after the first dose. Persons
with history of three doses of HBV vaccine, those without
a vaccination card and those with the history of acute or
chronic hepatitis were excluded. Demographic data such
as age, marital status and education level, type of injected
vaccine and date of last vaccination was collected. A
blood sample of 5 mL was taken form each subject and
then their serum was examined for HBsAb, total HBcAb
and HBsAg using ELISA method by Dia-pro kit
manufactired m Italy. Anti-HBsAb was measured
quantitatively according to the manufacturer’s
recommendations and was expressed as MIU mL ™"

HBsAb titer higher than 10 MIU ml.~" was accounted
as protective. This data was analyzed via SPSS 13 and
Chi-Square and students t-test was used for statistical
association between HBsAb and other variants. p-values
less than 0.05 were considered significant.

RESULTS AND DISCUSSION
All individuals in this study were male. Mean age

was 33.948.9 years old (rang: 19-50 years old). Of all
subjects, 39 (69.4%) ndividuals had college education
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Table 1: Demographic data of the subjects

Varants Nurmber Percent.
Korean vaccine 33 58.90
Cuban vaccine 23 41.10
Married 38 67.86
Unmarried 18 3214
Age <25 10 17.80
Age 25-35 25 44.60
Age =35 21 37.50
High school diploma 17 30.60
and less education

College education 39 69.40
One dose vaccine 12 21.40
Two dose vaccine 44 78.60

Table 2: HBYV markers in the military personnel with two doses of HBV
vaccine

Virology Positive Negative
markers N (9%) N (9%)

HBcAb 3(6.8) 41(93.2)
HBsAg 0.0 44 (100.0)
HBsAb 27 (61.4) 17 (38.6)

and 38 (67.8%) persons were married. Forty four
individuals (78.5%) received 2 doses of HBV vaccine and
12 (21.5%) took one dose. None of the persons who took
one dose of vaccine were protected (Table 1).

Korean vaccine was ijected in 33 (58.9%) cases and
other persons took Cuban vaccine which did not propose
a significant association with HBsAb titre. Anti HBcAb
was positive in 3 (6.8%) subjects but none of them had
positive HBsAg. In those who took 2 doses, 27 (61.4%)
were 1mmune and they had HBsAb more than
10 MIU mL™". The Geometric Mean Titer (GMT) of
anti-HBs antibody is 137.16£113.69 MIU mL™" (95%
Confidence Interval [CI]; 92.18-182.13). Other results of
hepatitis B virus markers are shown in Table 2.

Present study suggested that individuals who had
received one dose of hepatitis B wvaccine had no
detectable anti HBsAb five years after the vaccination; so
none of them were immune agamst Hepatitis B and
must restart their HBV vaccination program. But in
more than 61% of mdividuals with two doses HBV
vaccine, anti HBsAb was detected (HBsAb titre more than
10 MIU mL ™"y and they were immune. In fact, receiving
only one dose of HBV vaccine is futile. Tt may produce
anti HBsAb and temporary immumty but it 1s not
permanent (Sande et al., 2007).

More than 61% of the ndividuals who received two
doses of HBV vaccine were immune after five years. If
this group is at a high risk of hepatitis B infection, their
HBsAb should be titrated and if less than 10 MIU mL ™,
a booster dose of HBV vaccine has to be iyected after
five years. In these individuals, mean titer of HbsAb
may increase after one booster dose so they become
protected against hepatitis B but further study is needed
(Sande et al., 2007).
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Two-dose vaccine regimen offers fewer injections for
satisfactory protection against hepatitis B virus infections
(Wouters et al., 2007) but can not produce a high titer of
HBsAb for a long time. So immunity of two-dose vaccine
regimens has to be evaluated after five years (Yuen et af.,
2004) and a booster dose may then be needed
(Shivananda et ai., 2006).

Two-dose HBV vaccine regimen mandates fewer
clinic visits, lower administration costs, better compliance
and higher coverage rate. Therefore, it can be considered
an appropriate regimen for the immunization against
hepatitis B infection, but titration is needed to make sure
of the results (Kurugél et al., 2005).

HbcAb 15 an index for previous infection with
hepatitis B virus. If an individual 1s infected by hepatitis
B, vaccmation does not benefit him. Therefore in regions
with a high prevalence of hepatiis B virus (HBcAb
positive in more than 30% of individuals), screening 1s
essential. But in this study the prevalence of hepatitis B
infection was about 6%
was no need for HBcAb screening before vaccination
(Tsebe et al., 2001).

In this research, the relationship between HBsAb
titer and factors such as education, marital status and
type of vaccine was not significant but in other studies,

and for this reason there

a sigmficant relationship was seen between HBsAb
titer and factors such as type of vaccine and gender
(Zhang et al., 2006).

Also m our study, five years after the last dose of
HBV vaccine, anti-HBsAb mean titer was 137 MIU mL ™’
which was lower than other studies. The reason for this
difference might be a higher dose of administered vaccine,
lower mean age of subjects and examination of anti-
HBsAb shortly after the vaccimation m their studies
(Kurugdl et al., 2005).

Individuals in this study took less than three doses
of HBV vaccine and did not complete the vaccination
cowrse mainly due to being reassigned to another city.
Two-dose vaccination regimen with a higher dose may
resolve this problem and reduce the number of required
visits for vaccmation and therefore reduce the risk of HBV
mfection (Francois et al., 2002; Levie et al., 2002).

Ultimately we conclude that two doses of HBV
vaccine can produce immunity for five years, however
HBsAb should be tested to make sure of immunity.
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