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Objectives Hepatitis B is a life-threatening disease that affects the liver. Despite the availability of vaccines and drugs, the disease
remains a major human health problem worldwide. The aim of this study was to evaluate the serum level of anti-HBs in dental students
of Urmia Dental School.

Methods This descriptive study was performed on 72 (38 males, 34 females) dental students vaccinated against hepatitis B. Totally, 5 cc
of venous blood was taken from each student and sent to a laboratory. In the laboratory, after serum separation, HBs antibody titer was
measured by Bind Mono kit by ELISA. Data were analyzed using SPSS 21 by the Chi-square test.

Results The minimum and maximum antibody titers were zero and 1000 IU/mg, respectively. Assessment of the frequency of HBs-Ab
adequacy showed that 7 (9.7%) students had no immune response, 23 (31.9%) had low safety level, and 42 (58.3%) had good and
acceptable safety levels. There was no significant difference between males and females in this regard (P>0.05)..

Conclusion Most of the students were immune to the virus, although about 32% of them showed low immunity, indicating the need for

re-vaccination. Seven out of 72 students were not immune to the disease.
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Introduction

Acute hepatitis B infection and its chronic complications are
among the most important health problems worldwide. More
than 2 billion people worldwide have a history of past or
current infection with the virus; of which, 350 million are
chronic carriers of hepatitis B.* Approximately 25% to 30%
of these patients expire earlier than patients with usual
hepatic disease 2. Hepatitis B is the most common infectious
disease after tuberculosis and malaria.! Annually, about 50
million people are infected with hepatitis B. In Iran, the
prevalence is 3% in the total population (about 2 million
people); of which about 200-300 thousand people have
chronic hepatitis B. Iran is one of the most prevalent regions
for hepatitis B.3

Healthcare workers are 2 to 4 times more likely to develop
hepatitis B than the general population due to occupational
exposure to infected blood and injured mucosal surfaces.
Dentists are at high risk of contracting the virus because of
using sharp, small instruments contaminated with blood and
other fluids. For this reason, in all societies, dentists are
always strongly advised to be vaccinated against this virus.*
The hepatitis B vaccine has a key role against hepatitis B
virus infection and prevention of complications of chronic
infections such as cirrhosis and hepatocellular carcinoma.
There are several factors involved in the effectiveness of the
hepatitis B vaccine, including prevalence of infection, age,
genetics, immune status, underlying diseases, smoking,
obesity, differences between vaccines, and place and method
of vaccination. The vaccination strategy against hepatitis B
is based on geographical differences and the epidemiology
of hepatitis B. The World Health Organization recommends
that people of countries with a moderate to high prevalence
of infection need to be vaccinated against hepatitis B at birth

as part of a national immunization program.>

Skin lesions are more common in dental students than in
other medical students. ® Various studies in different parts of
the world have reported a higher prevalence of infection and
consequently a higher risk of hepatitis B virus transmission
among dentists. &° Hepatitis B is transmitted by dermal
pathway and mucosal exposure to contaminated fluids such
as blood. Infected needles can infect people working in the
medical field through accidental contact. Although there is
no strong evidence for contamination through saliva and
infected gingival crevicular fluid, some studies have
reported hepatitis B virus antigen in these fluids. 1°-12

In addition to chronic liver disease, the major concern in
hepatitis B infection is currently the subclinical process and
the individual becoming a carrier of the virus. This transmits
the disease from a seemingly healthy person in the medical
staff to other staff and patients. Unsuccessful vaccination for
any reason, including the use of substandard vaccines,
failure to timely administer the triple doses, or assess the
antibody titers in the long-term, and the need for a reminder
dose are important issues to determine protection.
Assessment of antibody titers against the HBs is the first
step.t®

Hepatitis B is among the most prevalent diseases in dental
personnel, and the role of antibodies in prevention of this
dilemma is undeniable. Since no similar study has been
performed in Urmia so far, this study was performed to
evaluate the serum level of anti-HBs in dental students of
Urmia Dental School.

Methods and Materials

The study protocol was approved by the Research Ethics
Committee of Urmia University of Medical Sciences (code
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IR.UMSU.REC.1392.108). This descriptive study was
conducted on 72 dental students who were vaccinated
against hepatitis B at birth. The sample size was calculated
according to a previous study with 95% confidence interval,
5% standard error rate and 47% prevalence of hepatitis B
vaccination in China. 2

The participants were asked to mention the date of their last
hepatitis B vaccination, and participants who had been
vaccinated in the past 5 years were excluded. All
participants had been vaccinated with inactivated-type
vaccines of viral surface proteins. Five milliliters of
intravenous blood was taken from each student and sent to a
laboratory. In the laboratory, after separation of serum, HBs
antibody titer was measured by a Bind Mono kit (USA) by
ELISA. Then, the test results of each student were divided
into three groups based on the antibody titer obtained:
antibody level more than 100 IU/L, antibody level between
10-100 IU/L and antibody level below 10 IU/L. A positive
response indicated safety, low positive response indicated
safety, and no response indicated no safety.’

The antibody titer evaluator was an expert, and the samples
were evaluated by an ELISA kit (Bind Mono, USA) with
three repetitions, and the mean value was reported. The
ELISA kit is used to accurately evaluate antibodies
worldwide, and therefore the results were comparable to the
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results of other studies.

The measures of central dispersion were reported for
guantitative variables (mean and standard deviation), and the
frequency and percentage were calculated for qualitative
variables. Appropriate graphs and statistical tables were
used to display the data as needed.

All statistical analyses were performed using IBM SPSS
(IBM, Chicago, USA) version 21.0. Comparison of
vaccination efficacy between males and females was
conducted using the Chi-square test. P<0.05 was considered
statistically significant.

Results

The present study was performed to evaluate the adequacy
of hepatitis B vaccination in 72 dental students in Urmia. Of
the total participants in the study, 38 (52.7%) were males,
and 34 (47.2%) were females.

The mean level of HBs antigen serum level was 25.035 +
25.842 mlU/mL. Table 1 shows the frequency of HBs-Ab
adequacy of the dental students. According to the findings, 7
(9.7%) students had no immune response, 23 (31.9%) had
low safety, and 42 (58.3%) had good and acceptable safety.
There was no statistically significant difference between
males and females in terms of antibody adequacy (P>0.05).

Table 1: Frequency of different modes of

immunity against hepatitis B in dental students

. . - Males Females
Variable Antibody Efficiency Number Percentage Number Percentage
No safety 4 5.8 3 35
HBs-Ab Low safety 13 20.8 10 10.9
Good safety 22 31.2 20 27.8
Total 39 52.8 33 47.2

Discussion

contagious agents on a regular basis and the risk of
infection will always be considerably high for them.

Hepatitis B is one of the most serious medical conditions
among dental students. Dental students are permanently
exposed to this condition due to exposure to patients and
injured mucosal surfaces. Compulsory vaccination against
this virus has been carried out in Iran since 1993. Adequacy
of hepatitis B vaccination was assessed in 72 students. Of
the total participants in the study, 38 (52.7%) were males
and 34 (47.2%) were females.

According to our findings, most of the students were
immune to this virus, although about 32% of them showed
low immunity, with no significant difference between
males and females, indicating the need for re-vaccination.
Seven people (4 males and 3 females) out of 72 students
were not immune to this disease and there was no
significant difference between males and females. Overall,
there was no significant difference between males and
females in terms of antibody adequacy in the present study.
This can be very dangerous considering the profession of
these students because they may be exposed to potentially
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This finding shows that all healthcare workers who are
exposed to infectious agents need to be safe before entering
the workplace to protect their immune system against such
infections. Izadpanah et al.'* examined the antibody titer
against HBV in nurses of Birjand University of Medical
Sciences. The aim of their study was to determine the
degree of immunization following complete hepatitis B
vaccination in the nursing staff and the relationship
between safety level and variables such as age, sex, body
mass index, workplace and time elapsed since the last dose
of vaccine. In their study, the antibody titer in 88.4% of
the subjects was above 10 mIU/mL. The level of protective
antibody was moderate in 12.5%, and appropriate in
75.9%. There was no significant relationship between
antibody level and variables such as sex, age,
hospitalization ward, and body mass index of patients.
Similar to the results of the present study, in 11.6% of the
subjects, the level of protective antibody was not
measurable in their study, and therefore they recommended
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measuring the level of HBs antibody in the nursing staff
and revaccination of unsafe individuals. Absence of a
significant difference between males and females in their
study was similar to our results. In a similar study in a
dental community in Brazil in 2013, Da Silva Sacchetto
and colleagues at the University of Piau examined the
vaccination status and immunity against hepatitis B in
dental students. Of the students who received the three-
stage vaccination, only 12.5% had adequate immunity
against hepatitis B. The results of their study indicated that
most people did not complete the three stages of their
vaccination. However, serological analyses indicated that
even people who had completed the three stages of
vaccination did not develop complete immunity.®> This
finding highlights the importance of ensuring the safety and
re-vaccination of high-risk individuals, such as students
and healthcare workers.

In order to assess the serum level of anti-HBs in medical
personnel vaccinated against hepatitis B, a study was
conducted in 2005 in Shahid Beheshti Hospital in Kashan
by Momen Heravi et al. ® In their study, the effective
antibody titer, i.e. above 10 IU/L was observed in 82.2% of
subjects while ineffective level of antibody, i.e. less than 10
IU/L was noted in 17.2% of subjects.!” The effectiveness of
the vaccine has been reported differently in different
studies. In 2002, in a study by Sharifi et al, in Yazd, which
was performed on 272 medical personnel, the effectiveness
of the vaccine was reported to be 58.8%.%®

Several factors play a role in the effectiveness of hepatitis
B vaccine, including the prevalence of infection, age,
genetics, immune status, underlying diseases, smoking,
obesity, differences between vaccines, location, and
method of injection of the vaccine, which may explain the
variations in the results reported in the literature. > " In a
study on medical students in Germany, Schmid et al.
examined the adequacy of childhood vaccinations. Seven
of the 807 students studied had a history of previous
hepatitis B infection, while no infection with hepatitis C
and HIV was detected; 52% of students definitely needed a
booster dose to be safe due to the low titer of antibodies
against hepatitis B virus. The results of their study showed
that vaccination against hepatitis B in childhood did not
provide adequate protection against hepatitis B, and
primary vaccination is considered as a suitable solution for
this issue when medical students enter the medical wards.®
The findings and conclusions of their study were similar to
our results.

Some studies reported that 85% to 90% of those vaccinated
as adults had serum levels of anti-HBs above 10 mlU/mL at
20 years after their vaccination, and only 40% to 60% of
those had been vaccinated in infancy. * 2° The probable
reason for this may be the small interaction of B and T cells
in infants. In some other cases, presence of serum anti-HBs

Seyyed Amir Seyyedi, et al.

in mothers may affect the response to vaccination in
infants.t” This was consistent with the findings of Lamberti
et al. In a cross-sectional descriptive study, they evaluated
the long-term immunogenicity and effectiveness of
hepatitis B vaccination in healthcare students at the
University of Naples in Italy. A total of 994 students
received a dose of 10 pg of neonate in the third, fifth and
eleventh months of infancy. Of all, 1905 had received a
dose of 20 micrograms of the vaccine at the age of 12
years. According to the results of their study, 87.7% of
students who were vaccinated in adulthood had antibody
titers above 10 IU/L, while this value was 77.4% in those
who had been vaccinated in infancy. 2° A closer analysis of
the results showed that healthcare students, who were
predominantly female, had a higher percentage of antibody
serum titers less than 10 IU/L; in other words, they were
unsafe. In their study, 459 subjects had anti-HBs titers
below 10 IU/L. Those with low titers were mostly younger
and their fields of study were oral hygiene, nursing,
pediatric nursing, and radiography. 2 The results of their
study indicated that evaluation of antibody titers in people
working in the healthcare system is important in two ways.
The first is that non-vaccinated individuals are identified
and referred for vaccination, and the second is that
individuals with low antibody titers are referred for booster
doses. 22 Healthcare workers and students are reported to
have the highest occupational risk for hepatitis B virus
infection in the world, with approximately 66,000 people
being infected with hepatitis B worldwide every year.
Therefore, considering that these individuals are the most
common risk group, this group of students can be tested for
serum levels of anti-HBs. 2* This is especially important in
countries such as Iran where hepatitis B vaccination
programs are performed for infants and adults but no post-
vaccination tests and follow-ups are performed.*®

Inability to check the antibody titers of all active students
in the clinic is one of the limitations of this study, which
can be overcome by using university-approved protocols to
mandate students to check their antibody titers against
hepatitis B regularly and undergo vaccination in case of
presence of low titers.

Conclusion

Based on the findings of the present study, it may be
concluded that the vaccination program performed in
infancy and also in adulthood in Iran cannot guarantee the

safety of individuals against hepatitis B.
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