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The Prevalence of Hepatitis B Virus Markers among Students of Shiraz

University of Medical Sciences

Abstract

Background: Protection against hepatitis B virus (HBV) is based on the presence of antibodies
against hepatitis B surface antigen (HBsAg). Vaccination of newborns is the most effective means of
prevention. This study aimed to evaluate the frequency of anti-HBs antibody (anti-HBsAb), anti-HB
core Ab (anti-HBcAb), HBsAg, and HBV DNA among university students in Fars province, Southern
Iran. Materials and Methods: In this cross-sectional study, 272 students of Shiraz University of
Medical Sciences, were enrolled. Venous blood (5 mL) was collected from each participant and
centrifuged; the sera were stored at —20°C until use. Anti-HBsAb, Anti-HBcAb, and HBsAg were
measured using a commercial enzyme-linked immunosorbent assay kit. HBV DNA load was also
measured by a real-time polymerase chain reaction. Results: The mean age of the participants was
19 + 1 years. There were 171 (62.9%) females and 101 (37.1%) males. Anti-HBsAb at a protective
level (>10 mIU/mL) were detected in the sera of 104 (38.5%) of the cases. Of the anti-HBsAb
seropositive participants, 82 were female and 22 were male; the difference between the gender and
seropositivity to anti-HBsAb was statistically significant (P = 0.001, odds ratio: 3.3, 95% confidence
interval = 1.89-5.79). Anti-HBcAb was detected in only one participant that was negative for both
HBsAg and HBV DNA. Conclusion: Findings of the current study show that more than half of the
students do not have a protective level of anti-HBsAb and might be susceptible to HBV infection,
indicating the necessity of checking the level of anti-HBsAb as well as a booster dose in high-risk
groups.
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of >10 mIU/mL.1"" Although the duration
of the immunity against HBV has not yet
been elucidated, vaccination of newborns
is the best and most effective means of
prevention.® In Iran, the rate of chronic
HBV infection is 1.79% (1.67%—2.32%)
and exposure to the virus varies from
4.17% in Isfahan province to 36.9% in
Golestan province.l'” Iran has started mass
vaccination of newborns against hepatitis B
as the Expanded Program of Immunization
since 1993.1%10

Introduction

About 240 million people have chronic
hepatitis B infections worldwide.!"! In 2015,
hepatitis B virus (HBV) resulted in 887,000
deaths and also end-stage liver disease
including cirrhosis and hepatocellular
carcinoma.”’ HBV, as a blood-borne virus,
could be transmitted through transfusion,
sexual contact, perinatal, and horizontal
route, but its transmission is preventable.l!
The estimation of injuries by sharp objects
to health-care workers is 1.4%-9.5% per
year.¥l  Moreover, infected health-care
workers (HCWs) can transmit HBV to their
patients.’). HCWs and medical students
are at occupational risk of HBV infection
through needle sticks or exposure to body
fluids.[®

HBsAg is the major antigen of HBV
and is commonly used as a marker of
chronic infection. Anti-HB core Ab (anti-
HBcAD) is the first antibody that can be
detected, persists for a long time, and
is the indicator of previous exposure to
HBV.'I In chronic HBV infection, both
Protection against HBV infection is based =~ HBsAg and anti-HBcAb are positive. HBV
on the presence of anti-hepatitis B surface genome detection test in HBsAg negative
antigen antibodies (anti-HBsAb) at a titer ~ but anti-HBcAb positive individuals
indicates occult HBV infection and they
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can transmit infection and are at risk of chronic liver
diseases.[?!

Due to the fact that it is important to know the status of
the immunity of medical students, as one of the high-risk
groups in hepatitis B infection, and lack of such information
in students of Shiraz University of Medical Sciences, the
present study was conducted to evaluate the frequency of
anti-HBsAb, anti-HBcAb, HBsAg, and HBV DNA among
university students in Shiraz, Fars province, Southern Iran.

Materials and Methods
Subjects and sampling

In this cross-sectional study, 272 students from Shiraz
University of Medical Sciences were enrolled. The
study was carried out from 2014 to 2016 on the students
of midwifery, nursing, laboratory sciences, pharmacy,
medicine, anesthesiology, and dentistry. A questionnaire
containing questions about gender, age, educational status,
and history of vaccination was filled out by the participants.
Informed written consent was obtained from each student
and the study was approved by the Ethics Committee
of Shiraz University of Medical Sciences (IR. SUMS.
REC.1393.7591). Those who had a history of booster dose
of HBV vaccine at any time were excluded from the study.
Venous blood (5 mL) was collected from each student. The
blood samples were centrifuged; the serum was separated
and stored at —20 until use.

Detection of anti-hepatitis B surface antibody, anti-
hepatitis B core antibody, and hepatitis B surface
antigen

Sera samples were examined for anti-HBsAb and
anti-HBcAb, using a commercial enzyme-linked
immunosorbent assay (ELISA) kit (Dia.pro Diagnostic,
Italy) according to the manufacturer’s protocol. HBsAg
detection was performed, using an ELISA kit (Dia.pro
Diagnostic, Italy), on the sample that was positive for
anti-HBcADb to rule out the chronic HBV infection. The
level of anti-HBsAb was expressed by mIU/mL, and a titer
>10 mIU/mL antibody concentration was considered as the
protective level. Anti-HBcAb was performed to follow the
natural HBV infection in the recruited participants.!'!

DNA extraction and real-time polymerase chain reaction

Real-time polymerase chain reaction (PCR) was performed
to detect the HBV viral load in the serum sample of those
participants that were positive for anti-HBcAb and negative
for HBsAg to rule out the occult HBV infection. The viral
nucleic acid was extracted from the sera samples, using a
MagCore automated machine (RBC bioscience, Taiwan).
Internal control was added to the samples to verify the viral
DNA extraction and amplification process. The presence of
HBYV viral DNA in the samples was investigated using a
TagMan-based real-time PCR method by GeneProof HBV
PCR Kit (GeneProof, Czech Republic), according to the
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manufacturer’s instruction. The HBV DNA viral load was
interpreted in comparison with the standard curve.

Statistical analysis

Statistical analyses were performed using SPSS software
(version 22) (Chicago, IL, USA). Chi-square was used to
find the association between the HBV positivity markers and
sociodemographic features of the subjects. P-value < 0.05
was considered as statistically significant.

Results

The mean age of the participants was 19 = 1 years with a
range of 18-20 years. All participants received a schedule of
three doses of HBV vaccine at 0, 1, and 6 month intervals
after birth. Out of 272 cases, 171 (62.9%) were female
and 101 (37.1%) were male. Anti-HBsAb at a protective
level (>10 mIU/mL) was detected in the sera of 104 (38.5%)
cases. Of the anti-HBsAb seropositive participants, 82 were
female and 22 were male; and the difference between the
gender and seropositivity to anti-HBsAb was statistically
significant (P = 0.001, odds ratio: 3.3, 95% confidence
interval = 1.89-5.79). Only one female student was positive
for anti-HBcAb, but she was negative for anti-HBsAb.
Moreover, the result of the real-time PCR assay showed that
HBV DNA was not present in the sera of this case.

Discussion

HCWs are at higher risk of blood-borne viruses including
HBV. It has been reported that the risk of HBV infection
in HCW is up to three to six times greater than the general
population.>*1 Moreover, although HBV vaccination is
included in the national program vaccination of many
countries including Iran, some individuals do not respond
to the HBV vaccine, and the titer of anti-HBsAb decreases
by time.l'*!517 Therefore, investigation of the state of
immunity against HBV is necessary for those who are at
risk of exposure to HBV, including medical students.

The current study demonstrated that 38.5% of students at
Shiraz University of Medical Sciences had a protective level
of anti-HBsAb. Consistent with this study, Aghasadeghi
et al. reported a prevalence of 39.9% for anti-HBsAb
in 1120 cases younger than 24 years.'" Furthermore,
Norouzirad et al. reported that 48% of the individuals at age
of 18 had a protective level of anti-HBsAb.['M Moreover, in
a study in China, 38.02% of the participants aged 19 years
had a protective level of anti-HBsAb.!') Moreover, Melo
et al. in a study in Brazil reported that 56.1% of teenagers
with a mean age of 15 had an anti-HBsAb level higher
than 10 TU/mL.1"™ Furthermore, in a study in Italy, 38.1%
of 871 students that had been vaccinated at infancy had
anti-HBsAb titer <10 mIU/mL, and all were negative for
both HBsAg and anti-HBcADb.%

It has been reported that the seroconversion rate after three
doses of vaccination in Iranian children is 100%, but the
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titer of anti-HBsAb decreases with time.!'! The results of
the above studies showed that at age of 18, at least 50%
of students did not have a protective level of anti-HBsAb;
therefore, the high-risk groups including HCW should be
aware of their anti-HBsAb titer and be revaccinated if
necessary.!

In this study, anti-HBsAb was significantly higher in
females and the chance of antibody loss was 3.3 higher
in males in comparison with females. Therefore, gender
might be an important factor in the duration of anti-HBsAb
persistence. In this regard, Hassan et al. and Yu et al.
reported that the level of anti-HBsAb was significantly
higher in females than males.®*!! On the other hand, some
studies showed no difference between the genders in
response to the HBV vaccine.?2%!

The findings of the current study also showed that only
one (0.27%) participant was positive for anti-HBcAb.
Aghasadeghi et al. reported that only 6 (0.56%) out of
1120 cases younger than 24 years that had received the HBV
vaccine during infancy were positive for anti-HBcAb.['™
Moreover, in a study in Italy, none of the 220 medical
students was positive for anti-HBcAb. Another study in
Italy also showed that none of the 871 participants that had
been vaccinated at infancy was positive for anti-HBcAb.%
In Ghana, the prevalence of anti-HBcAb was 2.6% and
6.1% among pupils delivered after and before the HBV
vaccine program introduction, respectively, which shows
the effectiveness of the HBV vaccination program.?*! In
Brazil, 29 out of 576 (5.0%) teenagers were reactive for
anti-HBcAb.["! In Iran, Moghadami et al. reported that
the rates of anti-HBcAb were 5.5% and 7.4% among
those vaccinated after birth and unvaccinated cohorts,
respectively.® The presence of anti-HBcAb in the
sera indicated the exposure of subjects to HBV. In this
study, a very low frequency of anti-HBcAb indicates the
effectiveness of the HBV vaccination program in Iran.

Moreover, the result of the current study showed that
HBsAg was not detected in the sera of the participants that
were positive for anti-HBcAb. In this regard, two studies
from Italy showed that none of the students that had been
vaccinated at infancy was positive for HBsAg.[** In
the same line, in a study in Tehran, Iran, on 1120 cases
younger than 24 years, only 1 out of the 6 anti-HBcAb
positive subjects was positive for HBsAg.l"! Moreover, in
a study in Shiraz, Iran, the prevalence of HBsAg among
vaccinated subjects was 0.6%.! Furthermore, 4 out of
29 Brazilian teenagers that were positive for anti-HBcAb
were positive for HBsAg.['! In a comprehensive study in
China, the frequency of HBsAg in participants younger
than 20 years old was 1.35%, which is lower than the time
of the introduction of general HBV vaccination.['®!

The results of these studies indicated that the effectiveness
of HBV vaccination in the prevention of the HBV chronic
infection was very high (near 100%) and HBV vaccination
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decreased the rate of chronic HBV infection in Iran, as
the rate of HBsAg positivity in different areas of Iran was
decreased after general HBV vaccination.?>%¢]

Finally, the result of highly sensitive real-time PCR assay
on the sera of the participants that were positive for
anti-HBcAb and negative for HBsAg was negative for
HBV DNA and ruled out the occult HBV infection. In line
with our study, in Aghasadeghi et al.’s study, HBV-DNA
was not detected in HBsAg negative/anti-HBcAb positive
specimens, indicating no or very low frequency of occult
HBV infection in the Iranian population born after HBV
mass vaccination.!®!

Although more than half of the participants aged 20 years
do not have a protective level of anti-HBsAb, the very
low frequency of anti-HBcAb and HBsAg in those that
get HBV vaccination in infancy might be related to the
function of cellular immunity. It has been reported that
anti-HBsAb does not solely account for protection. It has
been shown that a significant number of memory B and T
cells exist in vaccines even in the absence of anti-HBsAb
and if the exposure happens, memory T cells are able to
help memory B cells to produce anti-HBsAb.!”!

In conclusion, the findings of the current study showed that
more than half of the students did not have a protective
level of anti-HBsAb and might be susceptible to HBV
infection, indicating the necessity of checking the level of
anti-HBsAb as well as a booster dose in high-risk groups.
Moreover, none of the 272 students had chronic and or
occult HBV infection, showing the effectiveness of the
neonate HBV vaccination program in Iran.

Limitations of the study

The limitations of our study include the relatively low
sample size. Lack of information about the students’ living
places can be mentioned as another limitation of this study.
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