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Abstract

Background and Aims: Hepatitis B is a viral infection that attacks the liver and can cause
both acute and chronic disease. Thus, the present study focused on antibody titer among
HBV-vaccinated medical students in order to evaluate the efficacy of Hepatitis B vaccine and
the associated factors.

Materials and Methods: In this cross-sectional study, 184 medical students were enrolled.
Blood samples were taken from the participants in order to detection of antibody against
Hepatitis BsAg by ELISA. Data analysis was done by Chi-square and Fisher’s exact tests.
Results: According to the obtained results, 1.1% of the students had a negative titer, while
another 53.8 % were in the borderline situation; whereas 45.1% produced a positive titer.
Furthermore, the results revealed that there was no statistically significant difference between
Hepatitis B antibody titer values and variables such as gender (P<0/05).

Conclusion: By considering the fact that medical students are at greater risk of HBV
infection, it is necessary to schedule the determination of serum anti-HBs titer to improve the
immunization programs and to decrease the risk of infection before internship program. Re-
vaccination (booster shot) is also necessary for people with low titers anti- HBs or loss
antibody and controls their antibody titers, and also in who are considered as high-risk group

in the society.
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Introduction

H epatitis B virus (HVB) is one of the
most common pathogens in the world.
HBV causes a range of liver diseases, from
acute hepatitis to chronic hepatitis, and long-
term replication of the virus leads to cirrhosis
in 25% of carriers and eventually hepato-

cellular carcinoma (1). The extent and severity
of HBV infection depends on various host and
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virus factors. HBV infection is usually
diagnosed by the presence of virus surface
antigen (HBsAg) and anti-HBc antibodies (2).
Some patients develop a type of chronic viral
infection with no serological markers for HBV
without detecting HBsAg, is called occult
HBV infection. The occult HBV infection is
defined with the presence of HBV-DNA in
liver or serum with undetectable HbsAg level
(3).1t is estimated that 257 million worldwide
people are chronic carriers of the virus and
887000 of them die each year as a result of
infections such as hepatocellular carcinoma
(4). The prevalence of HBV infection in Iran is
about 2% and Hepatitis B is the most important
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cause of liver disease and mortality this
country (5, 6). Hepatitis B virus is also the
most common virus transmitted through
medical centers (7). Currently, the most
important way to prevent hepatitis B virus
infection is vaccination, which reduces about
95-95% of deaths from the virus (8, 9). The
general vaccination program has been
mandatory in Iran since 1993 (10). Following
vaccination, the only serological index that
appears after vaccination in the serum is
antiHBsA; is produced against a highly
immunologic antigen. The antibody titer
against HBsAg required to cause immunity
from the vaccine is more than 10 miU/ml, the
titers 10-30 mIU/ml gives moderate immunity
and the titer higher than 30 mlU/ml gives good
immunity (11). More than 90% of patients less
than 40-50 years old show high antibody titers
after the third dose of vaccine and 5-15% of
individuals do not produce enough antibodies
after vaccination (9, 12).The reason for this is
not clear but there are probably several host
factors, including genetics, HLA systems, fatty
liver, vaccine quality, and so on may play an
important role in non-responder individuals
(13).

About 10% of vaccinated patients who respond
to vaccination lose their anti-HBs after 2
years(12). However, very different results have
been reported, decreasing the titer of anti-HBs
is associated with reduced immunity to
hepatitis B. Some factors are related to the
effectiveness of the vaccine such as sex, age,
weight, genetic factors, type of vaccine, the
time elapsed since the last dose, and so on (14).
Some studies have shown, high level of Abs
after vaccination may causes longer immunity
(15). Some studies found that the majority of
vaccinated health personnel do not normally
measure their antibody titers after vaccination.
Therefore, measuring the titer of immunogenic
antibodies is useful especially in high-risk
groups of the community, including medical
staff (in order to estimate their immunogenicity
and determine the best revaccination protocol
in high-risk groups. The estimated risk for
hepatitis B infection in this group is 2-10 times
more than general population (16).

Basic medical sciences will continue their
education in medical centers after this period,
are faced probability of dealing with infected
samples. Therefore, the present study aimed to
determine the frequency of antiHBs among
university students in Tabriz, capital of East
Azerbaijan.

Methods

The present study is a descriptive cross-
sectional observation and we examined the
medical students of a basic medical science
course in Tabriz who were not aware of the
immune status against hepatitis B virus. The
study population was selected 184 students
from basic science students of the medical
school. All participants in this study signed the
written consent and completed the question-
naires. Then 5cc blood was taken from all of
them and the amount of anti-HBs antibodies
was measured by ELISA Pishtaz Teb
Company Ki (non-immune anti-HBs titer
<10mUl/ml and immune anti-HBs titer >10
mIU/mL). Accordingly, the study population
were classified into three categories: non-
protective (antibody titer less than10 mIU/mL
and ), with relative protection (antibody titer
between 10 and 30 and equal to each of these
values in mlU/mL) and with ccomplete
protection (antibody titers above 30 mlU/mL).
The results of this study were analyzed using
SPSS version 24 and Chi-square test, and P-
value <0.05 was considered as a significant
level.

Statistical analysis: To assess the normal
distribution of continuous data, the Kolmo-
gorov-Smirnov test was applied. Due to the
abnormal distribution of anti-HBs anti-bodies
data, Spearman correlation test was used to
evaluate the relationship between age and
serum levels of anti-HBV antibodies.

Results

This study was performed on 184 basic
medical students Tabriz university medical
sciences.Participants in the study ranged in age
from 19 to 30 years.
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Table 1. Demographic and other features of subjects and relative seropositivity
to anti-HBs among university students

Variables | Antibody titer mlU/ml P value
<10 10-30 >30

Antibody | 2 (1.1%) 99 (53.8%) 83(45.1%)

titer

Female 0 63 (53.4) 54(46.6%) >0.05

(n=117)

Male 2 (3%) 37 (55.2%) 28(41.8%)

(n=67)

The mean age of the subjects was 21.9 with 2.6
standard deviation. Two (1.1%) students did
not have a protective titer (<10 miU/ml), 99
(53.8%) students had a titer the relative
protector (10-30 mlIU/ml) and 83(45.1%)
students had the full protection titers (> 30
mlU/ml). Table 1 shows the frequency distri-
bution of anti-HBs titer status by age in the
subjects.

There was no significant relationship between
safety level and age. Antibody levels 46% in
women, 41% in men above 30 and 54% in
women, 55% in men were between 10 and 30.
There was no significant difference between
the two sexes in antibody level. 166 (89.9%)
students were unaware of their safety status
and vaccination. A Chi-square test was used to
evaluate the relationship between antibody
level and age, sex, vaccination at birth, the
possibility of infection, and needle insertion.
There was no statistically significant difference
between the antibody level and the cases
mentioned above (P value> 0.05). According
to the result of Spearman correlation test, there
was a weak but statistically near significant
correlation between age and serum levels of
Anti-HBs Ab (r =0.14, P = 0.051) (fig. 1).

Discussion
According to the obtained results, 1.1% of the

students had a negative titer, while 98.8%
produced a positive titer.The standard rate for
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proper immunization is 95% (range 80-100%),
this is achieved in the present study (8).

Serum level of Anti-HBs-Ab
.

Age (Year)

Fig. 1. The relationship between age and serum level of
anti-HBs Ab among Medical students (n=184).

Of these, 45.1% of students had appropriate
antibody titers against hepatitis B virus, and
53.8% had intermediate titers. This figure
indicates the appropriate status of vaccination
and vaccine response among students. The
results of the present study are relatively
consistent with the results of similar studies in
Gilan (94.7%) (1) and Kurdistan (86%) (12),
while these results are higher than that the
results of studies in Shiraz (36%), Ahvaz
(48.6%), Mexico (54.3) and Taiwan (53.5%)
(19-17, 10).

Variation in the rate of anti-HBs persistence in
previous studies, may be largely attributed to
differences in the type and dose of vaccines,
schedule of immunization, age of initial vacci-
nation, socio-economic status, intervals bet-
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ween vaccine administrations, genetic pool of
the target population and natural exposure to
HBYV infection.

In this study, no significant relationship was
seen between age and immune status, this
finding was also reported by other studies (20).
While in some studies, such as aging, reduced
immunity (10, 18). This may be due to the
difference in the mean age of the two groups.
In some studies, the rate of vaccine response in
men was slightly lower than women (21, 22)
but in the present study, there wasn't a signi-
ficant difference between men and women
(even with a high rate of women in the study
population 63%). This finding was similar to
other study (20). The results also showed that
there was no significant difference in Hepatitis
B antibody titer in students based on the
history of needle insertion, which is consistent
with a study conducted in Ardabil in 1995 by
Firoozzad (23).

According to some studies, the antibody titer
against Hepatitis B declines over time (24, 25).
Therefore, antibody titer control is recomm-
ended in later years for people who have been
safe. This is especially important for employ-
ees and medical science student. Since these
individuals may be exposed to HBV in terms
of educational status and professiona-lism. In
our study, the subjects who had antibody titers
between 10 and 30 were 62.5%, which could
be due to the long distance from the vaccina-
tion. These group were suggested to measure
amount of antibodies before entering the
clinical course. The booster dose maybe is
necessary for these group and check again
HBV antibody titer after a month.

The present study demonstrates surprising
results the high number of basic medical
students about 89.9% that not sure about their
vaccination status .The study showed that the
first-year medical students have lack of know-
ledge and awareness about Hepatitis B its ways
of transmission, risk factors, and methods of
preventions compared to the fifth-year medical
students (26). According to this content,
measuring the anti- HBs titer for all medical
basic student at the beginning of the entering
the university or employment seems to be
necessary in order to identify and inject a

Hepatitis B vaccine dose for this group in a
timely manner.

Conclusion

By considering the fact that medical students
are at greater risk of HBV infection, it is
necessary to schedule the determination of
serum anti-HBs titer to improve the immune-
zation programs and to decrease the risk of
infection before internship program. Revacci-
nation (booster shot) is also necessary for
people with low titers of anti- HBs or loss
antibody and controls their antibody titers. And
also in who are considered as high-risk group
in the society.
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