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Abstract

Background
Health care workers are in high risk of getting infected with hepatitis B virus. A large proportion of them

do notreceive a 3-dose series of hepatitis B vaccination and have anti hepatitis B surface antibody titer
<10 mIU/ml.

Materials and Methods

Health care workers of the hemodialysis unit were included from March 2019 to March 2020 and were
interviewed about hepatitis B vaccination status. Serum samples of the participants were analyzed for
anti hepatitis B surface antibody titer. Participants with antibody titer of <10mIU/ml were given a 3-dose
series of hepatitis B vaccination and antibody titer was again measured 1-2 months after the last dose.

Results

Among 30 participants, 19 (63.3%) had 3-dose series of hepatitis B vaccination, and all of them had
anti hepatitis B antibody titer of >10 mIU/ml. Remaining 11 participants (36.7%), with either partial (6)
or no hepatitis B vaccination (5), had antibody titer of <10mIU/ml. The mean ranks of antibody titer was
significantly associated with the hepatitis B vaccination status (P<0.001). All 11 participants with
antibody titer of <10 mlU/ml received a 3-dose series of hepatitis B vaccine and all of them achieved
antibody titer >10 mIU/ml.

Conclusion

Our study shows that a large proportion of health care workers of hemodialysis unit were either
partially or not vaccinated with hepatitis B vaccination and were having anti hepatitis B antibody titer of
<10 mlU/ml. However, with complete 3-dose series of hepatitis B vaccination all of them achieved a
protective antibody titer of 210 mIU/ml.
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Introduction

Hepatitis B virus (HBV) and hepatitis C virus
(HCV) infections are common blood borne infec-
tions in hemodialysis unit [1-7]. According to
World Health Organization (WHQO) about 5.9 % of
the health care workers (HCWSs) worldwide are
exposed to HBV infection each year [8-10].
Center for Disease Control (CDC) and WHO has
recommended that all HCWs who have a reason-
able expectation of being exposed to blood on
the job should be offered HBV vaccine [11, 12].
HCWs like general healthy population should
receive a 3-dose series of HBV vaccine, 20 mcg
intramuscular (im) into deltoid muscle at 0, 1 and
6 months [11]. An immunological response follo-
wing the vaccination generates anti-hepatitis B
surface antibodies (Anti-HBs). Anti-HBs titer of
=10 mlU/ml is considered protective whereas an
Anti-HBs titer of <10 mlU/ml is considered non-
protective [11-13].

HBV vaccination status and titer of Anti-HBs in
HCWs of the hemodialysis units in Nepal is
largely unknown. Hence the present study was
carried out to assess the HBV vaccination status
and Anti-HBs titer among the HCWs of the
hemodialysis unit of a tertiary care teaching
hospital in eastern Nepal. We also looked for the
association of sex, age, duration of working in the
hemodialysis unit and HBV vaccination status
with Anti-HBs titer among the participants.

Materials and Methods

This was a prospective cross sectional study and
was carried at the hemodialysis unit of Nobel
Medical College Teaching Hospital, Biratnagar,
Nepal, which is a tertiary care teaching hospital in
Eastern Nepal. The hospital provides 24 hours
acute as well as maintenance hemodialysis
(MHD) services. MHD services to Nepalese
citizens are provided free of cost to patients
under government reimbursement scheme since
2017. Convenient sampling method was used
and all the HCWs working in the hemodialysis
unit, which included doctors, nurses, technicians
and cleaners, were included from March 2019 to
March 2020. Written informed consent was taken
from all the participants and HCWs who refused
to give consent were excluded. The study was
approved by the institutional review committee
(IRC).

Baseline characteristics of the participants i.e.
age, sex, professional job description, duration of
working in the hemodialysis unit were digitally
recorded. All participants were screened for
hepatitis B surface antigen (HBsAg), antihepa-
titis C antibody, and human immunodeficiency
virus (HIV) by rapid tests. They were then interviewed
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about the history of HBV vaccination: whether or
not HBV vaccination taken, if taken whether a
complete or partial series was taken? Partici-
pants were asked to provide the documented
evidence of their HBV vaccination series,
whenever possible. All the participants, irrespec-
tive of their HBV vaccination history, were asked
to provide blood samples; serum samples were
analyzed in National Reference Laboratory, Lals
Path, Lab, New Delhi, India for Anti-HBs titer. An
Anti-HBs titer of <10 mlU/ml was considered as
non-protective, whereas a titer of 210mlU/ml was
considered as protective. In the second part of
the study, all HCWs with Anti-HBs titer of <10
mIU/ml were given a complete 3-dose series of
HBV vaccination (injection shanvac-B), 20 mcg,
intramuscular (im) into deltoid muscle at 0, 1 and
6 months and Anti-HBs was measured 1-2
months after the last dose.

Statistical Analysis: For descriptive statistics,
frequency, mean + standard deviation were
calculated. Age of the participants were further
grouped into <30 years and =30 years, duration
of working in the hemodialysis unit was classified
into <24 months and 224 months. Study partici-
pants were categorized into three groups accor-
ding to their HBV vaccination status: complete
vaccination series taken, partial vaccination seri-
es taken and not a single dose taken. Since the
variable "Anti HBs titer" was not normally distri-
buted, the non-parametric test, Mann-Whitney
test was used to examine significance between
two mean ranks and Kruskal-Wallis test was
used for comparison of three mean ranks. Proba-
bility of significance was set at 5% level of
significance. SPSS version 26 was used for
statistical analysis.

Results

There were 30 HCWs of the hemodialysis unit
who were included in the study. All the partici-
pants on initial screening tests were negative for
HBs Ag, anti-hepatitis C antibody and HIV. Mean
age of the participants was 28.2 + 7.0 years
(range 20 to 45) and 17 (56.7%) of them were
female. Baseline characteristics of the partici-
pants are shown intable 1.

There were 19 (63.3%) HCWs who had compete
3-dose series of HBV vaccination, 6 (20%) and 5
(16.7%) HCWs had partial series and not a single
dose of HBV vaccination respectively. All 19
(63.3%) HCWSs who had complete series of HBV
vaccination status had Anti-HBs titer of >10
mlU/ml. All 11 HCWs (36.7%), who had either-
partial (6 HCWs) or no hepatitis B vaccination
status (5 HCWs), had Anti-HBs titer of <10mlU/

ml.
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Among 8 HCWs who had recently joined the
hemodialysis unit (working for <1 month), 4 had
complete series of HBV vaccination and all of
them had Anti-HBs titer of >10mIU/ml. Three out
of 8 recently joined HCWS had partial series of
HBV vaccination and 1 had not even a single
dose; all these 4 HCWs had Anti-HBs titer of <10
mIU/ml. The inferential analysis (Mann —-Whitney
test) suggested that there was no significant
difference of mean ranks of anti-HBs titer with
sex of the participants, age groups (<30 years
versus 230 years) and duration of working in the
hemodialysis unit (<24 months versus =24
months), P>0.05, as shown in Table 2.

Due to small sample size, we did not apply Chi-
Square test to see the association of HBV vacci-
nation status with Anti-HBs titer by making Anit-
HBs titer categories as non-protective (<10
mlU/ml) and protective (210 mlU/ml) groups.
Three cells contained zero frequency. Hence
Anti-HBs titer was treated as continuous variable
for further analysis. As shown in Table 3, Kruskal-
Wallis test showed that the mean ranks of Anti-
HBs titer was significantly associated with the
HBV vaccination status (P<0.001).Since the
other variables were not significantly associated
with the Anti-HBs titer, it was not necessary to go
for the multivariate analysis. Hence, we found
that Anti-HBs titer value was independently asso-
ciated only with the HBV vaccination status of the
participants.

Second part of the study was to give HBV
vaccination to HCWs who had Anti-HBs titer of

Table 1: Baseline characteristics of the study
participants.

Varaibles N (%), mean*SD

Sex: Male/Female 13/17 (43.3/56.7)

Age 28.2+ 7.0 years
(range 20 to 45)
<30 years 20 (66.7)
=30 years 10(33.3)
Professional description of the participants
doctors 8 (26.6)
staff nurses 17 (56.6)
technicians 2 (6.6)
cleaners 3(9.9)
Duration of working in HD' unit 30.2 + 33.5 months
(range 1 to 96)
< 24 months 17 (56.7)
> 24 months 13 (43.3)
Recently joined staff (worked for <1 month) 8 (26.6)
Hepatitis B vaccination status
complete series taken 19 (63.3)
partial series taken 6 (20)
not a single dose taken 5(16.7)
Anti-HBs” antibody titer
<10 miU/ml 11(36.7)
>10 mIU/ml 19 (63.3)

" HD, hemodialysis; Anti-HBs, anti hepatitis B surface antibody
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<10 mlU/ml. All 11 HCWs who had Anti-HBs titer
of <10 mlU/ml received complete 3-dose series
of HBV vaccine, 20 mcg, im into deltoid area at 0,
1, and 6 months. All of them achieved protective
immunity (Anti-HBs titer >10 mIU/ml) following
the HBV vaccination series, mean Anti-HBs mea-
sured 1-2 months after the last dose was 877.4 +
155.1 miU/ml.

Table 2: Mann-Whitney test showing the relation of
mean ranks of anti-HBs' titer with sex, age groups
and duration of working in the hemodialysis unit.

Variable Anti-HBs titer Pvalue
Median, IQR’ (mean * SD) Mean rank

Sex of the participants:

Male 509.3, 865.3 (544.1 £417.1) 18.0  0.168
Female 4.8,998.9 (309.5 + 460.7) 13.5
Age group of the participants:
<30 years 57.2,966.7 (341.1 £4442) 141 0.212
=30 years 621.2,926.2 (551.3 £ 452.8) 18.3
Duration of working in the hemodialysis unit:
<24 months 81.5,999.2 (346.0 +452.2) 141 0.340
224 months 427.8,983.0 (496.4 +451.8) 17.2

'Anti-HBs, anti hepatitis B surface antibody; > IQR, interquartile range

Table 3: Kruskal-Wallis test showing the relation of
mean rank of Anti-HBs' titer with the HBV’ vaccination
status.

Anti-HBs titer
Median, IQR’ (mean + SD) Mean rank
871.3,828.7 (648.4 +406.4) 21.0

10,4.1 (1.8 £2.0) 6.1
0.7,08 (0.7 £ 0.4) 58

P value

HBV vaccination

status

Complete series taken
Partial series taken
Not a single dose taken

<0.001

'Anti-HBs, anti hepatitis B surface antibody; ’HBV, hepatitis B virus

Discussion

HBV vaccination effectively prevents about 90-
95% of normal healthy individuals against HBV
infection [13]. Unfortunately, though the vaccine
has been in clinical use since 1980s and though
HCWs are at increased risk of getting the infec-
tion, alarge proportion of HCWs around the world
are not vaccinated with HBV vaccine. HBV vac-
cination coverage is only about 18% in Africa, as
compared to 75% in United States and 77% in
Australia and New Zealand [9, 14]. Few old
studies from India report that about 16-60% of the
HCWs had complete HBV vaccination series [15,
16]. In a recently published (2015) study from
India, about 50% of HCWSs were vaccinated, 46%
were unvaccinated, and 4 % were partially vacc-
inated. Thirty percent of the vaccinated HCWs
had Anti-HBs titer of <10 mIU/mI [17].

We could found only a single study from Nepal on
HBV vaccination status among HCWs; study
done in Bir Hospital, Kathmandu in 2006 showed
that about 48.9% of the HCWs had complete
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series of HBV vaccination [18]. In the study,
evidence of past or present HBV infection were
present in about 21% of non-professional staff,
19% of nurses, 5% of laboratory workers and 3%
of doctors. Lack of hepatitis B vaccination (p<0.
05) and two HCW categories, nurses (p<0.05)
and non-professional staff, who clean the used
instruments (p<0.05) were significantly associa-
ted with the present or past HBV infection [18].

To the best of our knowledge, our study is the first
study in Nepal looking for the HBV vaccination
status and Anti-HBs titer specifically among the
HCWs of a hemodialysis unit. Inour study 63.3%
of the HCWs of the hemodialysis unit had receiv-
ed complete 3-dose series of HBV vaccination
and 36.7% had either partial or no vaccination at
all. Interestingly all completely vaccinated HCWs
had protective titer of Anti-HBs (>10 mIU/ml) and
all partially or unvaccinated HCWs had non-
protective titer of <10 mIU/ml. There was no sig-
nificant association of Anti-HBs titer among the
different sex, age group distribution and duration
of working in the hemodialysis unit. Anti-HBs titer
was significantly associated only with the HBV
vaccination status of the HCWs.

Out of total 30 HCWs of our hemodialysis unit,
36.7 % had partial or no HBV vaccination and all
of them had Anti-HBs titer of <10 mlU/ml. Four
out of 8 new staff had partial or no HBV vaccina-
tion and with Anti-HBs titer <10 mIU/ml. These
HCWs pose a risk of getting infected with HBV
and could potentially transmit the infection to
others. Hence we provided them with complete
3-dose series of HBV vaccination and achieved
Anti-HBs titer of >10 mIU/ml. We strongly recom-
mend that other hemodialysis centers should
also strictly follow this.

Furthermore, itis in general suggested that at the
time of entry into the medical, paramedical and
nursing schools students should receive a
complete 3-dose series of HBV vaccination follo-
wed by measurement of the Anti-HBs titer. Before
employment in the health care settings,
documented evidence of HBV vaccination and
Anti-HBs titer should be checked. If not available
then HBV vaccination and measurement of Anti-
HBs titer should be made mandatory [19].

Conclusion

In conclusion present study demonstrates that a
large proportion of HCWs of our hemodialysis
unit had partial or no hepatitis B vaccination
status; and had non-protective Anti-HBs titer of
<10 mlU/ml. However, all of them achieved a
protective Anti-HBs titer of 210 mlU/ml with a
complete 3-dose series of HBV vaccination.
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