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Serum Level of Anti-Hepatitis B Surface Antigen Among Students in Guilan,
Iran
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Background: Hepatitis B virus (HBV) is considered as a serious public health concern. The health care workers and medical students are
at a higher risk of HBV infection than the general population through occupational exposure. Vaccination against HBV is considered an
effective means of infection prevention.
Objectives: The aim of the present study was to determine anti-HBs titers among the medical students of Guilan University of Medical
Sciences within the national HBV vaccination schedule.
Patients and Methods: This cross-sectional study comprised 209 medical students born between the years 1989 - 92 within a national
vaccination gap of HBV and received HBV vaccine before age 18 years. The levels of anti-HBsAg ≥ 10 mIU/mL detected by ELISA were
considered as protective against HBV.
Results: Of 209 students participated in this study, 11 (5.3%) showed no response to HBV vaccination. The protective titers of 10 - 1000 mIU/
mL, and greater than 1000 mIU/mL of anti-HBs were found in 126 (60.2%) and 72 (34.5%) of students, respectively.
Conclusions: The periodic monitoring of anti-HBs titers in medical students is important because of their awareness about the risk
factors associated with HBV infection.
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1. Background

Hepatitis B virus (HBV) is considered as a serious public health concern, since over 300 million people are estimated to be chronically infected with HBV around the
world (1). The prevalence of HBV carriers shown varies
ranging in different parts of the world from less than 1%
to up 20% (2). The HBV chronic carriers' rate among Iranian reported up to 5% with varying ranges in different
provinces (1). HBV infection leads to a range of devastating diseases from acute hepatitis to hepatocellular carcinoma (HCC) (3). An estimated, more than 30% of chronically infected persons will ultimately develop a long term
consequence of the disease, such as cirrhosis, end-stage
liver disease, or HCC (3). The well-known routes of HBV
transmission include perinatal, parenteral and sexual
routes (4).
It is documented that health care workers and medical students are at a higher risk of HBV infection than
general population through occupational exposure (5).
Vaccination against HBV infection is considered as an effective means for prevention of infection. Therefore, as
part of occupational safety vaccination is a necessity for
all health care workers and medical students (6). HBV

vaccination is part of the national routine immunization
program for newborns in Iran since 1991 (7). However, because of a gap between vaccination coverage across the
country all newborns were not vaccinated against HBV.
Therefore, children born between the years 1989-1992 and
were not vaccinated were later scheduled for HBV vaccination.
Upon HBV vaccination, anti-HBs appears in serum,
which results in lifelong protection against HBV at titers
up to ≥ 10 mIU/mL (8). This underlines the critical role of
anti-HBs titer in people with occupational exposure to
HBV infection. Such a regional study which determines
anti-HBs titer in medical students could provide useful
information in regard to the current situation and the
basis for comparative researches.

2. Objectives
The aim of present study was to evaluate anti-HBs titer
among the students of Guilan University of Medical Sciences born between 1989 and 1992 within a national HBV
vaccination schedule.
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3. Patients and Methods
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3.1. Study Area and Design

This cross-sectional study was carried out in 2012, and
comprised 209 subjects including medical nursing, midwifery, and medical laboratory science students affiliated
to Para medicine faculty, Guilan University of Medical Sciences, Rasht, Iran. Only students who received all 3 doses
of HBV vaccine before age 18 years were included in the
study. All students were generally healthy with no sign
of acute or chronic illnesses. Any individual with history
of anti-viral drug was excluded from the study. Informed
written consent was obtained from each participant. This
study was approved by Guilan University of Medical Science ethics committee.

3.2. Diagnosis of Anti-HBsAg Level

A 5 - 7 mL of venous blood sample was collected from
each student to determine the serum level of anti-HBsAg
using a commercial enzyme-linked immunosorbent assay (ELISA) (Dia.pro Diagnostic, Italy) according to manufacturer’s protocol. The titers of anti-HBsAg ≥ 10 mIU/mL
were considered as protective levels.
Statistical analyses were performed using SPSS software
version 19. Results are presented as descriptive statistics
in terms of relative frequency.

4. Results

Totally, 209 students participated in this study, including 62.3% females and 37.3% males with the age range between 18 and 22 years and the mean age 19 ± 1SD. Generally, according to anti-HBs levels, all the participants who
responded to vaccination were divided into four groups
in terms of their anti-HBsAg levels (Table 1). More than
two third of all vaccinated subjects with anti-HBs titer ≥
10 mIU/mL were shown to be immune against HBV infection. Only in 11 (5.3%) of the vaccinated participants had
anti-HBs titer < 10 mIU/mL and did not respond to HBV
vaccination.
Table 1. Distribution of Anti-HBsAg Levels in Studied Population
Anti-HBsAg Serum Levels, mIU/mL
< 10

10 - 100

100 – 1000
> 1000

Values a
11 (5.3)
37 (17.7)

89 (42.5)
72 (34.5)

a Values are presented as No. (%).

5. Discussion
The present study demonstrated the levels of anti-HBs
in medical students born between 1989 and 1992 who received three doses of HBV vaccine. Medical students are at
38

greater risk of HBV infection than other healthcare staff
and are required to be vaccinated against HBV, because
of their occupational risk and lacking experience during
their professional training (5).
Symptomatic hepatitis B is very uncommon in persons
who received HBV vaccine and have anti-HBs titers ≥ 10
mIU/mL, although there are evidences on loss of detectable anti-HBs titers in up to half of these persons few
years after immunization (1). This is especially observed
in adolescence vaccinated against HBV in the neonatal
period (2), which must therefore be monitored for antiHBs titers.
Our results showed that 94.7% of the medical students
had antibody level greater than 10 mIU/mL, which is considered as highly efficient anti-HBs titers to prevent HBV
infection. It has been stated that starting the initial vaccination series later in infancy may result in better level
of anti- HBsAg in future (1). Several studies conducted on
healthcare staffs in Iran assessed the immune response
against HBV vaccine. Alavian et al. (9) from faculty of dentistry, Tehran reported anti-HBs titers 10 - 99 mIU/mL in
17.8% of 230 participants and 69.1% of the subjects studied
had an anti-HBsAg titer of more than 100 mIU/mL, accounting for an overall 86.9% immunity level. In another study in
Tehran by Zamani et al. (10) among 151 healthcare workers
68.2% of subjects had anti-HBs titer > 10 mIU/mL. Previous study from Guilan province carried out by Mansour
Ghanaei et al. (11) showed 95.1% of students had a protective
level of anti-HBsAb, and stated that it was the maximum
response rate in Iran. Moreover, Zehni et al. (12) showed
the protective HBV antibody titer among 86% of nursing
and midwifery faculty members of Kurdistan University
of Medical Sciences (Sanandaj, Iran) in 2013. In a study by
Hegde et al. (13), from 110 students of a dental college in
India, 7.5% of subjects had less than 100 mIU/mL anti–HBs
level and 92.5% had more than 100 mIU/mL anti-HBs level.
Based on the findings of a meta-analysis study by Tazhibi et
al. (14) regarding efficacy of protective level of anti- HBsAg
titer our results are closest to those of general population,
since they found the efficiency of hepatitis B vaccine in Iranian general population to be more than 80%.
In the present study, no immune response to vaccination was rare, since only 5.3% participants had anti-HBs
titer < 10 mIU/mL. A series of studies carried out in Iran
reported different rates of non-respond anti-HBs titer
ranging from very low in 3.3% by Mohsenzade et al. (8) to
relatively notable frequency in 17.2% of the subjects studied by Zamani et al. (10). However, non-protective level of
anti-HBsAg among 5.3% of our participants may be due to
a reduction in the level of anti-HBsAg over time and approximately five years after vaccination (1, 7).
It has been stated that the administration of late booster doses of HBV vaccine are not necessary in those who
have detectable anti-HBs titers. In this context, routine
anti-HBs titers monitoring is necessary, since HBV is one
the most important infectious occupational risks for the
health care workers (1, 5). Iran is a low HBV endemic area
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and therefore, special attention is required to determine
the efficiency of vaccination coverage for HBV (2).
Our finding showed that 77% of the participants had
anti-HBs titers greater than 100 mIU/mL and because of
medical students are at higher risk of HBV exposure, this
rate of coverage seems to be insufficient. Therefore, with
respect to the vulnerability of the medical students to
HBV, it is important to carry out routine assessment of
anti-HBs titers following anti-HBV vaccination in medical
students and health care workers.
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