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Infection with the hepatitis B virus (HBV) is a serious health concern for healthcare
professionals (HCWs). The only way to lower occupational HBV infection is to vaccinate
to this risk population. But, the long term immunity after HBV vaccination is still debated.
A good indicator of a vaccinee's protective immunological response is the hepatitis B
surface antibody (antiHBs) titer. Hence, estimation of their immune status following HBV
vaccination can assist them to decide about the post-exposure prophylaxis during
occupational exposure. Therefore, the objective was to determine the anti-HBs antibody
titres of healthcare workers in a tertiary hospital in Salem district. This prospective study
was conducted in Viral Research & Diagnostic Laboratory, Department of Microbiology,
Government Mohan Kumaramangalam Medical Hospital, Salem District. Totally 100
samples have been collected from health care workers for the quantification of serum anti-
HBs levels using Enzyme Linked Immunosorbent assay technique using a commercially
available kit (DIAPRO) strictly adhering to the manufacturer’s protocol. Statistical analysis
(ANOVA & chi-square test) was done using SPSS 23.0. Comparison of mean ages (p=
0.47), gender (p=0.6) at different immune response groups found to be statistically
insignificant. Distribution of gender according to the different age group found to be
statistically insignificant (p=0.75). Among the study population, 77(85.5%) showed
seroconversion in response to the Hepatitis B vaccine. Among them 59(65.5%) were highly
protective and 18(20%) protective and 13 (14.5%) were non-protective. No statistically
significant association was found between mean age, sex with immune response (p>0.05).
The present study emphasis, antibody titres decreased with the passage of time after
vaccination. To significantly lower the incidence of the disease after an occupational
exposure, mandatory HBV vaccination and post-vaccination anti-HBs titer measurement in
healthcare workers should be prioritized.
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Introduction

Chronic hepatitis B virus (HBV) infection is the leading
cause of acute and chronic liver disease globally (Liu and
Kao, 2023). It is highly contagious and gets easily
transmitted by exposure to infected blood or body fluids
or by needle stick injuries. Due to the continual handling
of blood and blood products, health care workers
(HCWs) are four times more at risk of capturing hepatitis
B infection when compared to the general population
(Liu and Kao, 2023; Sallam and Khalil, 2024). Globally,
about 296 million people are infected with HBYV.
Globally, about 820,000 deaths (approximately) were
recorded annually in 2019, mainly due to cirrhosis of the
liver and hepatocellular carcinoma (HCC). In India, HBV
is found to be a primary health concern with far-reaching
health, social, and economic consequences. Even though
India is an intermediate HBV endemic zone country &
the prevalence of HBsAg positivity ranges from 3 to
4.2% (Liu and Kao, 2023; Hsu et al., 2023).

According to the World Health Organization (WHO),
5.9% of HCWs are exposed to HBV infection annually.
Healthcare workers (HCWs) like doctors, staff nurses,
clinicians, laboratorians, morticians, medical counsellors,
and biomedical waste management staff are at greater
risk due to its higher viral load (VL) in the blood,
transmissibility in the absence of visible blood, longer
environmental viability, and its availability in several
other body fluids (Hsu et al, 2023). Despite WHO’s
decision to eliminate viral hepatitis as a public health
problem by 2030, the annual global deaths from HBV are
projected to rise by 39% in the future, if the status quo
remains (Liu and Kao, 2023; Sallam and Khalil, 2024;
Hsu et al., 2023).

Meanwhile, HBV remains severely under diagnosed and
effective measures that can prevent infection and disease
progression are underutilized. Especially in regions
where HBV burden is high, the birth dose coverage for
HBYV infection remains low (Manrai ef al., 2023; Mboya
et al., 2023). It is proven that timely vaccination at 0, 1
and 6 months can produce an efficacy of 95%, which
helps in preventing the infection. Though the HBV
vaccine provides long —term protection and is effective in
generating antibody levels there has always been a
controversy regarding the need for an additional booster
dose. Hence, it is very important to evaluate the immune
status following vaccination, as there is always a batch of
people who remain as non-responders and are found to
be at risk for obtaining the infection (Hsu et al., 2023;
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Manrai ef al., 2023). Therefore, the aim of our study is to
evaluate the anti-HBs antibody titres of healthcare
workers in a tertiary hospital in Salem district.

Materials and Methods

This prospective study was conducted in the Viral
Research & Diagnostic Laboratory at Government
Mohan Kumaramangalam Medical Hospital a tertiary
care during the period of August 2023 —September 2023.
The protocol was approved by Institutional Ethical
Committee (IEC) and the subjects were selected from the
HCWs of a tertiary care teaching hospital.

100 Subjects with HBsAg vaccination of three doses
have more than six months of post vaccination period
been included in the study. Exclusion criteria were those
who had a history of hepatitis B infection, chronic liver
disease or diabetes mellitus and those who were on
prolonged steroid therapy. A history of smoking and
alcohol consumption was obtained from participants. A
proforma was given to all subjects to capture
demographic details like age, gender, occupation, body
mass index (BMI), and hepatitis B vaccination status.

Under strict aseptic precautions, 3 ml of venous blood
was collected from all selected participants in a
vacutainer containing clot activator (manufactured by
BD-PLYMOUTH.PL67BP.UK). The sample was
centrifuged at 3000 rpm for 5 minutes at room
temperature. Then the serum is aliquotted into a 2 ml
eppendrof tube and stored at -20 ¢ until further analysis.
The quantification of serum anti-HBs levels was done by
Enzyme Linked Immunosorbent assay technique using a
commercially available kit (DIAPRO) strictly adhering to
the manufacturer’s protocol. The HBV vaccine titre cut
off values and response levels of the present study are
shown in Table 1.

Statistical Analysis

Analysis of the results was carried out by the statistical
package for the social sciences (SPSS) 23.0. Frequency
and percentage were calculated. One ANOVA way test
was used to analyze the significant difference between
the mean values. Chi-square test was used to find the
association between the variables. Comparison of mean
ages (p= 0.47), gender (p=0.6) at different immune
response groups found to be statistically insignificant.
Distribution of gender according to the different age
group found to be statistically insignificant (p=0.75).
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Results and Discussion

In the present study, 100 healthcare workers from a
tertiary care teaching hospital were included. Among
them, 30 were doctors, 60 were staff nurses and 10 were
multitask workers. Out of 100 HCWs, 73 were females
and 27 were males, and the age of the participants ranged
from 20 to 60 years. The mean age was calculated for
females & males with a 95% confidence interval. Fifty
five of the HCWs belong to the age group of 20- 40 years
and 45 of them were over 40 years old.

Among 100 HCWs, 10 and 6 participants had a history of
exposure risk to needle stick injury and blood
transfusion, respectively. Ten of the HCWs present with
a history of no vaccination to the hepatitis B virus. Table
2 & figure 1 depicts the complete demographic data of
the participated HCWs.

In the present study, 90 subjects were vaccinated and
between them the protective antibody levels varied. Fifty
nine (65.5%) of HCWs were presented with high
protective antibody levels. Similarly, a 10-100 mIU/mL
protective antibody level was observed in 18 (20%).

Among the vaccinated HCWs, 13 (14.5%) were found to
be non-protective or non-responders. As per the CDC
guidelines, participants with anti-HBs levels <10
mlU/mL after the primary series of complete
vaccinations are advised to repeat the complete series of
vaccinations. Even after second series of complete
vaccinations, if participants persist to having anti-HBs
levels <10 mIU/mL, then they are considered as non-
responders to vaccination.

Comparably, among 10 non-vaccinated participants 8
(80%) showed a non-protective antibody level and 2
(20%) showed a protective antibody level (Table 3). Non
responders remained distributed between the age groups
of 20-30 and above 40 years.

According to the WHO, hepatitis B is the major cause of
both acute and chronic liver infections among health care
workers and medical students. In India, since July 28,
2018 the National Viral Hepatitis Control Program
(NVHCP) has been playing an important role in
prevention and control of viral hepatitis to achieve
Sustainable Development Goal (SDG) 3.3, which aims to
end viral hepatitis by 2030 (Sallam and Khalil, 2024; Hsu
et al., 2023). HCWs is the high-risk population for
hepatitis B infection. Researchers reported that the
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vaccination for hepatitis B is 95% effective for long term
protection, and anti-HBs titre is a marker used to detect
the protective immune response (Manrai et al., 2023).

As per WHO guidelines, the first dose of hepatitis
vaccine is recommended immediately after birth for
newborns within 24 hours. Seroprotective against HBV
infection is defined as having an anti-HBS level of > 10
mlU/mL after having received a complete immunization
schedule (Manrai et al, 2023). Several studies
recommend that, HCWs who have been vaccinated and
documented to have anti-HBs concentrations of >10
mlU/mL and need no serological testing or post-exposure
prophylaxis, or booster dose vaccination.

This recommendation can only be valuable for “good”
and “Moderate” responders. The weak responders or
immunocompromised HCWs need serological testing
with a subsequent booster dose (Mboya et al, 2023;
Singhal et al., 2009). In the present study, out of a total
100 subjects, 59 (65.5%) were highly protective, 18
(20%) were protective and 13 (14.5%) were non-
protective.

Among non-vaccinated subjects, 2 (20%) are protective
and 8 (80%) are non- protective. HCWs because of their
high risk should be screened for anti-HBs titre every 2
years, and if the titre falls below 10 mIU/ml they should
be given a booster dose & responses must be monitored
after 4 weeks (Singhal et al., 2009).

The present study signifies that the duration of vaccine
efficacy is not affected by gender, and there are actually
no significant differences between males and females.
The percentage of female protective responders was
greater at 42 (46.6%) compared to male protective
responders 35 (38.8%).

Various researchers have reported that a greater number
of non-responders will be male 12 (13.3%) compared to
female 9 (10%). The probable reason for a poor immune
response to HBV immunization in males is due to
smoking and certain genetic factors (Ciorlia and Zanetta,
2005; Mikaeli et al, 2012). However, a study by
Chaudhari et al., (2008) & Mikaeli et al., (2012) found
no significant relationship between gender and anti-HBs
titre. Similarly, Ashmaki et al., in 2017 and Regha and
Salim in 2020 revealed that anti-HBs titers and gender
factors were not statistically significant in their study
(Chaudhari et al., 2008; Regha and Salim, 2020;
Madhavan et al., 2021).
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Table.1 HBV Vaccine plasma titre cut off values and response levels

S.No Cutoff Response
1. 0-10 mIU/ml Non —Protective
22 10-100 mIU/ml Protective
3. > 100 mIU/ml Highly Protective

Table.2 Complete demographic data of the participated HCWs

S.No. Demographic category Total Male Female
1 Total Total number of cases 100 54 46
20-40 years 55 13(23.6%) | 42 (76.4%)
2 Age >4() years 45 29 (64.4%) 16 (35.6%)
Doctors 30 20(66.7%) | 10 (33.3%)
3 Occupation Staff nurses 60 0 (0%) 60 (100%)
Multitask workers 10 7 (70 %) 3(30%)
Needle stick injury 10 3 (30%) 7 (70%)
4 Exposure Blood transfusion 6 2 (33.3%) 4 (66.7%)
risk No risk exposure 84  50(59.5%) 34 (40.5%)
No dose 10 7 (70%) 3 (30%)
5 Vaccination One dose 8 2 (25%) 6 (75%)
history 2 doses 43 | 26(60.5%) 17 (39.5%)
3 doses 18 10 (55.6%) 8 (44.4%)
Booster 21 10(47.6%) 11(52.4%)

Table.3 Protective antibody levels in fully and partially immunized health care Workers

S.No Vaccination history Number Subjects highly Subjects Protective Subjects non
of Protective (>100 (10-100 mIU/ml) Protective (<10
subjects mlIU/ml) mlIU/ml)
1. Vaccinated subjects 90 59 (65.5%) 18 (20%) 13 (14.5%)
(atleast one dose )
2. Non- Vaccinated subjects 10 0 (0%) 2 (20%) 8 (80%)

Figure.1 Demographic data of participated Healthcare workers

DEMOGRAPHIC DATA OF PARTICIPATED HEALTHCARE WORKERS
Total  Male | Female
100
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In the current study, higher non-protective responders
were constituted above 40 years of age and 2 were
between 20 and 30 years. Comparison of mean ages at
different immune response groups found to be
statistically insignificant (p=0.47). Similarly, distribution
of gender of participants according to age found to be
statistically insignificant (p=0.75). Wick and Grubeck-
Loebenstein in 1997 proposed that age associated
alterations in cellular and humoral immune function is an
attributing factor for weak immune responses to
vaccination among HCWs (Regha and Salim, 2020;
Madhavan et al., 2021). In the present study, the HCWs
above 40 years have declined seroprotection compared to
the younger age group, and this underlines the utmost
importance of HBV vaccination at the earliest for better
immunogenicity & protection. Reports by Basireddy et
al., (2018); Sneka et al., (2022); Indernath et al., (2023)
and Chaudhari et al, (2008); demonstrated a
significantly lower mean age for good responders when
compared to weak responders and non-responders.
Zamani et al., in 2011 reported that age was not a
significant determinant of response to the HBV vaccine
(Basireddy et al., 2018; Sneka et al., 2022; Indernath et
al., 2023).

In 2011, a study by Aghakhani ef al., (2011) reported that
the persistence of anti-HBs among vaccinated children
indicates that vaccine-induced anti-HBs titers drop or
remain undetectable as age increases. In the present
study, 8 multitask workers were found to have <10
mlU/mL. They are the major risk group for HBV as they
are the population involved in handling bio-medical
waste. Hence, AN awareness program should be
conducted emphasizing the importance of HBV
vaccination (Cocchio ef al., 2021).

In the present study, out of 100 HCWs only 18 had
completed 3 doses of hepatitis B vaccination, 43
completed 2 doses, and only 8 were non —vaccinated. Of
the vaccinated subjects 13 (14.5%) are non-protective
with less than 10 mIU/ml. Similarly, out of 10 non-
vaccinated subjects 8 (80%) are non—protective and 2
(20%) are protective.

The protective responders in non-vaccinated subjects are
due to the acquired natural immunity of the individuals
through previous contact with HBV infection. Ciorlia and
Zanetta, in 2005 proposed a study about hepatitis B and
its titre in HCWs and reported that among 1547 HCWs
20% of non- vaccinated HCWs are presented with anti-
HBs titre in serum (Ciorlia and Zanetta, 2005; Thomas et
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al., 2015). Similarly in 2009, Singhal et al., (2009) found
that in their study 17 out of 47 non —vaccinated HCWs
had anti-HBs in their serum and they considered it due to
subclinical infection or exposure (Singhal et al., 2009;
Thomas et al., 2015; Anand et al., 2020).

The main weakness of our study lies in the lack of data
relating to HCWs’ systemic illness, habits and behaviors
to evaluate the association of decreased immune response
with risk factors like smoking, alcoholism, nutritional
status, chronic infection and genetic factors. The present
study is limited to HCWs in tertiary hospitals & in future
the study will be expanded on a large scale to the public
to create awareness and establish the importance of viral
hepatitis & its vaccination.

The amount of low-income respondents is another study
constraint; however this is because primary
immunization often produces positive results. In addition,
all participants involved in our study did not report any
previous contact with HBV prior to primary
immunization (Alexander et al, 2013; Manjiyil and
Konikkara, 2021; Iftekhar et al., 2020).

The association between anti-HBs status and gender was
not statistically significant (p=0.6). The number of anti-
HBs protective responses decreases with aging which
indicates the importance of booster dose (Singhal et al.,
2009; Tanmay and Parul, 2021; Coppeta et al., 2023).

This current study underscores the significance of
requiring anti-HBsAg titre screening in addition to HBV
vaccination for all healthcare personnel. According to our
research, antibody titres decreased with the passage of
time after vaccination. The determination of antibody
titres after a period of 5 and 10 years will ascertain the
necessity of a booster dose, which may be mandated for
healthcare professionals only. It is necessary to disclose
anti-HBs antibody titers every 6 to 8 months on a regular
basis.
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