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Abstract

Background: Hepatitis B vaccination is recommended for all health care workers as they constitute a high-risk group for
acquiring blood borne hepatitis B infection. Anti HBs level >10 mIU/ml at any time after vaccination is considered as a
marker of sustained immunity, which provides protection against infection. Poor sero-protection rates to hepatitis B
vaccine are recognized and some individuals do not develop sufficient levels of anti-HBs antibodies. Hence, it is
necessary to identify the individuals who are non-protective responders to vaccination. With this background, the present
study was undertaken to determine immune response to hepatitis B vaccine amongst the health care workers. Material
and Methods: The present cross-sectional study included 200 health care workers in a tertiary teaching hospital, who
were immunized with three complete doses of hepatitis B vaccine. Quantitative determination of anti HBs levels was
done by ELISA. The effect of gender, age, smoking, body mass index and duration after immunization on antibody levels
were analyzed. Results: The association of anti-HBs status and gender was not statistically significant. Increase in age
leads to decline of anti-HBs protective responders. Smoking and higher body mass index are significantly associated with
less anti HBs titers (<10 mIU/ml). Conclusion: The highest number of protective responders is seen in initial 5 years
post vaccination duration and least protective responders are observed in >10 years post vaccination duration, indicating
decline in antibody response over a period of time.
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Introduction

Hepatitis B virus (HBV) prevalence amongst the immunity and also indirectly protects against

general population in India ranges from 2 to 8%, thus
categorized as intermediate endemic zone for HBV [1].
The risk of contracting HBV by health care workers
(HCW) is four-times greater than that of general
population [2]. Blood infected with HBV carries the
highest HBV load; making blood borne transmission as
the most important mode in health-care setting [3].
Previous studies among HCWs in India had shown a
high prevalence of Hepatitis B surface antigen (HBsAg)
positivity (2-10%) [4,5] whereas recent studies have
shown a relatively low prevalence (0.4-2%) [6,7].

Introduction of HBV vaccine in India was pilot-tested
and later expanded to the entire country in 2011-12 [ 8].
Hepatitis B vaccine is safe, provides long lasting
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hepatocellular carcinoma [9,10]. Reports from India
indicate that only 16-60% of HCWSs have received
complete HBV immunization. Paramedical staff has a
greater risk of HBV transmission as occupational
hazard, also the adherence of universal safety
precautions is neglected among HCWs in developing
countries [11,12].

Centre for Disease Control and Prevention (CDC) has
recommended that all HCWs should receive Hepatitis B
vaccination at 0, 1, and 6 months, administered
intramuscularly [13]. Immunocompetent individuals
having vaccine-induced anti-HBs titer of >10 mIU/mL
after 1-2 months of complete dose of Hepatitis B
vaccine are considered as seroprotected [14]. Vaccine
induced seroprotection is a useful surrogate marker of
vaccine efficacy [15]. Post vaccination seroprotection is
achieved in approximately 95% of healthy individuals

Pathology Update: Tropical Journal of Pathology & Microbiology Available online at: www.medresearch.in807 | P a g e



October, 2019/ Vol 5/ Issue 10

Print ISSN: 2456-9887, Online ISSN: 2456-1487

[16]. All HCWs, who are recently vaccinated should
undergo anti-HBs testing, performed 1-2 months after
administration of the last dose of the vaccine. Age,
gender, obesity, smoking, immunity, and genetic factors
may be responsible for reduced immune response to
vaccination as documented in various Indian research
studies [17, 18]. An anti-HBs titer less than 10mIU/ml
is regarded as nonresponsive, levels between 10 and
100 mIU/ml are considered as hypo response and more
than 100mIU/ml is considered as high level of
immunity following vaccination.

Levels more than 10mIU/ml at any time after
vaccination are considered as a marker of sustained
immunity which provides protection against infection
[14]. While the protective level of anti-HBs after
primary vaccination has been shown to be 10 mIU/mL
but the level of antibody necessary to provide long-term
protect against HBV infection is still unknown [19].

The vaccination derived anti-HBs titers vanish over a
period of time and the need for booster doses has long
been a matter of argument. It seems reasonable that
high-risk populations like HCWs may need boosters
when their anti-HBs fall below the protective level.

According to CDC and the World Health Organization
(WHO), there is no need to give boosters to individuals
who acquired anti-HBs levels of >10 mlIU/ml after
completion of the HB vaccine schedule [14]. US Public
Health Service do not recommend booster dose in HCW
after completion of primary immunization with
protective level of anti-HBs. However, HBV booster is
recommended in immuno-compromised HCWs to
maintain anti-HBs levels of more than10 mIU/ml [20].

Poor seroprotection rates to hepatitis B vaccine are
documented in subjects of older age group, Body Mass
Index (BMI) >25, smokers and poor nutritional status
[17, 18].This makes it necessary to identify the
individuals who are hypo responsive to vaccination thus
taking necessary actions. The need for the present study
is becoming increasingly important in Indian scenario
to create awareness and ensure complete protection
from Hepatitis B infection in high risk individuals
particularly among health care workers. With this
background the present study was undertaken to
evaluate anti-HBs antibody levels among immunized
health care workers in a teaching hospital.

Aims and Objectives

1. Estimation of anti-HBs antibody titer by Enzyme
Linked Immune Sorbent Assay (ELISA) test in
immunized health care workers.

Original Research Article
2. Assessment of variation of anti-HBS titers with
factors like gender, age, smoking, body mass index
and post immunization duration.

Material and Methods

Place of study: Mahavir Institute of Medical Sciences,
Vikarabad, Telangana State.

Type of study: Cross sectional

Study population: Health care workers in tertiary care
hospital

Inclusion criteria

Health care workers (doctors, staff nurses, technicians)
in tertiary care hospital who have been immunized
against Hepatitis B with 3 complete doses.

Exclusion criteria

1. Health care workers in tertiary care hospital who are
not immunized against Hepatitis B or immunized
without completion of full course of vaccination.

2. Health care workers who are positive for HBsAg.

The current study included 200 healthcare workers who
received full course of hepatitis B vaccine. Ethical
clearance from the Institutional Ethical Committee and
Informed consent from all individuals was obtained for
the study. The demographic details like age, gender,
height, weight, personal habits, medical history, and
details of Hepatitis B immunization were recorded for
each individual in case record form.

Under strict aseptic precautions, 3 ml of venous blood
was collected by venipuncture from all subjects. Serum
separation was performed by centrifugation of the blood
sample at 2000rpm for 20 minutes. Serum thus
separated was stored at —20°C until anti-HBs test was
undertaken. Commercially available HBsAb ELISA kit
for quantitative determination of antibodies to Hepatitis
B surface antigen, manufactured by DIA. PRO
diagnostic (Italy) was used for quantitative assay of
anti-HBs. ELISA was performed as per the
manufacturer’s instructions.

As per the assay procedure for quantitative analysis,
50ul of specimen diluent was added in all the micro-
wells except the wells for blanking. Further, 100 pl of
all the calibrators (0, 10, 50, 100, 250 mIU/ml) and 100
pl of control serum in duplicate was dispensed in the
corresponding micro-wells as per the manufacturer
protocol. The micro-plate was incubated at 37°C for 60
minutes. Later five washing cycles (aspiration and
dispensation of washing solution) were performed using
wash buffer concentrate (350 ul / well). Then 100 pl of
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enzyme conjugate was added in all the micro-wells
except blank micro-wells. The micro-plate was again
incubated at 37°C for 60 minutes followed by washing
cycles as done before. Then 100 pl of chromogen
substrate  (tetramethyl benzidine and hydrogen
peroxide) was added in all the wells including blank
wells. The micro-plate was again incubated at room
temperature for 20 minutes followed by addition of 100
ul of sulphuric acid in each well. The color intensity
was measured with micro-plate reader at 450nm and
620 nm. Anti-HBs antibodies were quantitated by
means of standard curve calibrated against WHO
reference preparation (1977) with concentrations of 0,
10, 50, 100, 250 mIU/ml. As per the results of post
HBV immunization titer, health care workers were
classified as follows:

1. A protective responder is a person with levels of anti-
HBs >10 mlU/ml.

2. A non-protective responder is a person with levels of
anti-HBs <10 mlU/ml.

Results

Original Research Article
Note:protective responder and non protective responder
terminology used in the present study is strictly based
on above mentioned anti HBs titer after primary series
of complete hepatitis B vaccination.

Whereas, as per CDC guidelines subjects with anti-HBs
level <10 mlU/ml after primary series of complete
vaccination are advised to repeat the complete series of
vaccination again.

Even after second series of complete vaccination, if
subject continues to have anti-HBs level <10 mlU/ml,
then they are considered as non-responders to
vaccination.

Statistical analysis: Analysis of results was carried out
by Statistical Package for the Social Sciences (SPSS).
Chi-square test was used for significance of difference
in various groups. p value <0.05 was considered
significant.

A total of 200 subjects participated, of which 160 (80%) were protective responders and 40 (20%) were non protective
responders, post immunization. Anti-HBs status in relation to gender is as mentioned in Table 1.

Table-1: Gender and anti-HBs status

Anti-HBs status Male Female Total
Protective responder 88 (75.9%) 72 (85.8%) 160 (80%)
Non-protective responder 28 (24.1%) 12 (14.2%) 40 (20%)
Total 116 (100%) 84 (100%) 200 (100%)

p value by Chi square test is 0.08 (not significant as P value is more than 0.05)

Although the percentage of female protective responders was greater (85.8%) compared to male protective responders
(75.9%), the association of anti-HBs status and gender was not statistically significant (p value 0.08). As seen in Figure-
1, increase in age leads to decline of anti-HBs protective responders. The lowest number of non-protective responders
(03/40) is seen in age group less than 20 years. Whereas, highest number of non-protective responders (18/40) is seen in

age group of more than 60 year.

H Protective - Res H Non-Protective Res

Number of Subjects

Less than 20 years

21-40 years

41-60 years
Age group in years

More than 60 years

Figure-1: Age wise distribution of protective responders/non-protective responders of anti-HBs status.
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Table-2 shows comparison of anti-HBs status among smokers and non-smokers. Smokers has less protective responders

as compare to non-smokers and this is statistically significant (p value less than 0.0001).

Table-2: Smoking and anti-HBs status

Anti-HBs status Smokers Non-smokers Total
Protective responder 19 (11.9%) 141(88.1%) 160
Non protective responder 29 (72.5%) 11 (27.5%) 40
Total 48 (100%) 118 (100%) 200 (100%)

p value by Chi square test is less than 0.0001

Table-3 depicts relationship of BMI with anti-HBs status. Higher BMI is associated with greater number of non-
protective responders, which is statistically significant (p value less than 0.0001).

Table-3: Body mass index and anti-HBs status.

Anti-HBs status BMI <25 BMI >25 Total
Protective responder 142 (88.7 %) 18 (11.3 %) 160
Non protective responder 04 (10%) 36 (90%) 40
Total 146 (100%) 54 (100%) 200 (100%)

p value by Chi square test is less than 0.0001

Figure-2 shows highest number of protective responders in initial Syears of post vaccination duration and least protective
responders are observed in >10 years post vaccination duration, indicating decline in antibody response over time.

® Protective - Res

® Non-Protective - Res

Number of subjects

<5 years

6 - 10 years

Duration after HBV vaccination

> 10 years

Figure-2: Duration after HBV vaccination and Anti-HBs status.

Discussion

Vaccination is the most effective prevention method for
Hepatitis B. Since the 1980s, primary HBV
immunization has been implemented to reduce HBV
transmission and has shown high efficacy [21]. Sero-
protection against HBV infection is defined as having
an anti-HBs level of >10 mIU/mL after having received
a complete immunization schedule [14]. Immunity
against HBV provides protection against infection
which is directly related to the peak production of anti-
HBs after primary vaccination. Additionally, protection
against disease is offered by immune memory cells,

which persists even after disappearance of anti-HBs
[21]. In the present study, out of total 200 subjects, 160
(80%) were protective responders and 40 (20%) were
non protective responders, post HBV immunization.
Although the percentage of female protective
responders was greater (85.5%) compared to male
protective responders (75.9%), the association of anti-
HBs status and gender was not statistically significant.
Ashmaki et al, Chaudhari et al observed that anti-HBs
titer due to gender factor was not statistically significant
[22,23]. Also research studies have reported increased
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percentage of non-protective responders among males
as compared to females [24,25]. Smoking and certain
genetic factors have been proposed as probable reasons
for a poor immune response to HBV immunization in
men [17,18]. In the present study, maximum non-
protective responders were constituted by subjects
above 60 years age group, whereas least by less than 20
years age group.

Maximum positive responders were seen in age group
of 21-40 years. Similarly, Aghakhani et al studied
persistence of anti-HBs among vaccinated children and
concluded that vaccine-induced anti-HBs titer decline
or remain undetectable with increase in age [26]. Age
associated changes in humoral and cellular immune
function is a determining factor for poor immune
response to vaccination. Sero-protection declines
among individuals above 40 years compared to those
less than 40 years [27]. This underlines the importance
of HBV vaccination at the earliest for Dbetter
immunogenicity and protection for high risk group
especially among health care workers.

In the current study, 60.4% (29/48) smokers showed
antibody titer <10mIU/mL. This association of smoking
with reduced anti HBs titer is statistically significant.
This present finding is consistent with decreased
antibody titer observed in smokers as compared to non-
smokers in various research studies [28,29]. Cigarette
smoking is associated with range of alterations in
immune function. It is well-accepted that nicotine leads
to weakening of immune system[30,31].

Winter et al found that smokers who received hepatitis
B vaccines at 0, 1, and 6 months had lower antibody
levels than nonsmokers after 3, 7, and 13 months [32].
Nejad et al also identified smoking as a significant
factor associated with decreased sero-protection after
HBV vaccination in Iranian healthcare workers [33].
Shaw et al also established a harmful effect of cigarette
smoking on antibody response after hepatitis B
vaccination. [29] Wood et al. also linked smoking as an
independent risk factor for vaccine non-response [25].

In the present study, 66.6% subjects of BMI >25 has
anti HBs titers less than 10mIU/ml, this association of
higher BMI with low titer is statistically significant.
Weber et al observed that antibody responses to
hepatitis B vaccine were significantly reduced in obese
individuals as compared with non-obese people [34].
Dinelli et al reported that the obese women who did not
response to 6 doses of recombinant hepatitis B vaccine,
showed sero-conversion subsequent to weight reduction
[35].A suggested mechanism causing inappropriate
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immune responses in obese individuals may be leptin-
induced systemic inflammation and alterations in innate
and adaptive immune responses [36].

In the present study, highest number of protective
responders (58.8%) is seen in 0-5 years post vaccination
and least protective responders (11.9%) are observed
more than 10 years post vaccination indicating decline
in antibody response over a period of time. Floreani A
et al evaluated the long-term persistence of sero-
protection after HBV vaccination and concluded that
rate of persistence of anti-HBs declines with increase in
the duration of post vaccination period [37]. In adults,
anti-HBs concentrations decrease rapidly within the
first year after primary vaccination and more slowly
thereafter.

A decline of titer to a level of 10mIU/mL is seen in
7%-50% of vaccinated adults within 5 years after
vaccination was observed [38]. Regardless of low or
undetectable antibody titers years after vaccination,
immune memory was confirmed in various studies [39,
40]. Therefore, CDC advised that a booster dose no
longer be administered to fully vaccinated healthy
subjects [14].

Limitations of present study: In the present study, the
response of revaccination (second three dose schedule)
was not analyzed among non-responders in the initial
series of Hepatitis B vaccination. Likelihood of
responding to a revaccination schedule is reported to be
high among initial non responders to vaccination.

Conclusion

The present study determined immune response to
hepatitis B vaccine amongst health care workers. Anti
HBs levels were measured and the influence of factors
like gender, age, smoking, body mass index and
duration after immunization on antibody levels was
analyzed. The percentage of female protective
responders was greater compared to male protective
responders, but the association of anti-HBs status and
gender was not statistically significant.

Increase in age leads to decline of anti-HBs protective
responders. Smoking and higher body mass index (BMI
>25) are significantly associated with inadequate anti
HBs titers (<10 mIU/ml) following vaccination. The
anti HBs titers show waning effect with regard to
increase in post vaccination period. The highest
numbers of protective responders are seen in initial 5
years of post-vaccination and least protective
responders are observed in more than 10 years of post-
vaccination.
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What the study adds to the existing
knowledge?

In the context of present study, it is recommended to
test anti-HBS titer after 1-2 month of last dose of
vaccination to check efficacy of immunization. Further
it is also recommended that non-protective responders
(with titer of <10mIU/ml) should be re-vaccinated with
complete 3 dose series (as per CDC guidelines). Even
after complete re-vaccination, if anti-HBs titer
continues to remain <10mIU/ml, then such individual is
categorized as non-responders. HCW, who are non-
responders should be counseled that they are
susceptible to HBV infection, in spite of vaccination.
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