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Hepatitis B Virus (HBV) was recognized many decades ago as an important occupational
hazard for Health Care Workers (HCWs) globally. HCWs who are directly involved in patient
care and are in continuous contact with blood or body fluids have an increased risk of
occupationally acquiring the virus. The risk of HCWs in highly endemic areas is greater due
to the greater prevalence of infection in the general population. Recommendations are
available to guide HBV prevention activities or practices among HCWs. These include the
use of the hepatitis B vaccine as a preexposure prophylaxis and the use of hepatitis B
immunoglobulin alone or hepatitis B immunoglobulin plus the vaccine as postexposure
prophylaxis. The uptake of preexposure prophylaxis has been observed to be low in
resource-poor settings where the disease is highly endemic. Postexposure prophylaxis has
become the remedy for preventing occupational transmission of HBV in these settings.
This review aimed to summarize the available evidence on the risk of transmission of

HBV infection, the burden of infection and recommendations for pre- and postexposure
prophylaxis for the prevention of occupational acquisition of HBV among HCWs. We con-
ducted a narrative review to summarize the evidence available on the recommended steps
of HBV exposure management and the utilization of post-exposure prophylaxis (PEP) for
HBV. A comprehensive search was conducted in PubMed, Science Direct, Google Scholar,
and Africa Journals Online (AJOL) databases. The keywords used were hepatitis B, hep-
atitis B virus postexposure prophylaxis, occupational exposures, and recommendations for
postexposure to hepatitis B virus. We gleaned evidence from the literature sources and
summarized the concepts related to exposure forms, postexposure prophylaxis manage-
ment pathways and recommendations for the utilization of postexposure prophylaxis
among exposed healthcare workers.
From the synthesis of evidence, we conclude that HBV infection is a life-threatening

condition. However, the disease is preventable by using the HBV vaccine as a pre-
exposure prophylaxis measure. An effective postexposure prophylaxis management pro-
gram is also available, and the last resort to preventing occupational transmission of HBV
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among HCWs who non-responders are, or who fail to vaccinate completely against HBV.
Irrespective of the availability of these lifesaving interventions, the use of pre- and post-
exposure prophylaxis among HCWs in highly endemic regions is suboptimal. Many barriers
operating at the individual HCW and health facility levels have been identified as
impacting the successful use of HBV preventive measures.

ª 2024 The Authors. Published by Elsevier Ltd
on behalf of The Healthcare Infection Society. This is an open access article

under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Health Care Workers (HCWs) are at risk of a variety of
infectious pathogens that can be acquired through occupa-
tional exposure to blood or body fluids. Hepatitis B virus (HBV)
is one of the numerous blood-borne pathogens known to be
transmissible in healthcare settings. HBV is of particular
importance because it is the most efficiently transmissible
blood borne infection following occupational exposure [1].

For HCWs, the potential to acquire HBV via occupational
exposure is of particular concern, as serologic studies among
HCWs many decades ago reported a far greater seroprevalence
of HBV infection than did the general population. Recently,
studies have shown that HCWs are at increased risk of HBV
infection, although the rates of seropositivity have steadily
declined [2]. Having recognized HBV as a major occupational
hazard for HCWs, the Centers for Disease Control and Prevention
(CDC) and the World Health Organization (WHO) have recom-
mended that all HCWs be vaccinated against HBV as preexposure
prophylaxis against the virus. The vaccine is given in 3 doses over
6 months (0, 1, and 6 months). It is recommended that HCWs
have their hepatitis B surface antibody (anti-HBs) level tested
1e2 months after completion of the series to demonstrate
seroprotection against HBV. This strategy has been identified as
the most cost-effective intervention and the mainstay of HBV
prevention among HCWs. Unfortunately, poor adherence and
suboptimal practices have been reported, especially in
subeSaharan Africa, where the disease is highly endemic, with
the highest prevalence of HBV among HCWs compared to that in
other developed regions of the world [3].

Among HCW populations in highly endemic regions, where
HBV vaccination coverage is very low and there is continuous
exposure to blood and body fluids with a risk of HBV infection,
post exposure prophylaxis (PEP) for HBV has become the last
resort and a lifesaving remedy for preventing occupational
transmission and acquisition of HBV infection [4].

Post exposure prophylaxis (PEP) for HBV refers to the med-
ical response given to prevent the transmission of blood-borne
pathogens following potential exposure. In the context of HBV,
PEP refers to the set of services that are provided to manage
the specific aspects of exposure to HBV and to help prevent HBV
infection in an HCWwho is at risk of becoming infected. Studies
performed among HCWs in many endemic countries revealed
inadequate knowledge of PEP for HBV. Some HCWs did not
know that PEP for HBV existed. In other instances, HCWs
exposed to HBV were offered antiretroviral drugs recom-
mended for prophylaxis for exposure to human immunodefi-
ciency virus (HIV) [5]. This lack of information and awareness
on PEP for HBV could promote HBV transmission among HCWs in
the face of continuous exposure to contaminated blood and
body fluids and increase the risk of HBV transmission.
This review examines the risk of HBV infection among HCWs
in highly endemic areas and the recommendations for PEP for
HBV infection for HCWs who face the constant risk of being
exposed to blood and body fluids.

Review procedure

We conducted a narrative review to summarize the evi-
dence available on the recommended steps for HBV exposure
management and the utilization of PEP for HBV. A compre-
hensive search was conducted in PubMed, Science Direct,
Google Scholar, and Africa Journals Online (AJOL) databases.
The keywords used were hepatitis B, hepatitis B virus post-
exposure prophylaxis, occupational exposures, and recom-
mendations for postexposure to hepatitis B virus. All the
articles used were open access and written in English language.
Articles published from 2010 to 2023 were included with few
other classical information published before 2010.

Twoauthors namely L.A.OandD.A.W independently reviewed
and screened articles by undertaking critical review of the titles,
abstracts, and full manuscripts for their relevance to the review.
When conflicts occurred, consensus was achieved after further
discussion. A total of 84 articles were identified out of which 14
were excluded based on the year of publication and content that
was misleading. 13 more articles were also excluded due to the
unavailability of full texts. As a result, 57 articles were consid-
ered relevant and utilized for this for this narrative review.

S-D V.E. extracted data and synthesized evidence from the
articles. Evidence was gleaned from all considered eligible in
this study. There was careful synthesis of information such that
important concepts related to exposure forms, postexposure
prophylaxis management pathways and recommendations for
the utilization of postexposure prophylaxis among exposed
healthcare workers were extracted, documented, and stored
electronically.

Results

Exposure forms and the risk of HBV infection
transmission among healthcare workers

Hepatitis B virus (HBV) is a blood-borne pathogen that
afflicts humans and is known to be readily transmitted via
blood or body fluid exposure. This is the reason behind its
identification as a biological hazard and therefore an occupa-
tional risk for HCWs worldwide. The infectivity of HBV is
enhanced by it being a hard organism that can endure on
environmental surfaces for seven days in blood or body fluid
visible and even invisible.

The risk of transmission and infection with HBV is high
among HCWs for two main reasons. First, among the 60 or more

http://creativecommons.org/licenses/by-nc-nd/4.0/
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blood-borne pathogens responsible for transmissible infectious
diseases, HBV is the most frequently and efficiently trans-
mitted infection to HCWs (1). The rate of transmission of HBV is
6e30%, compared to 0.3 for Human Immunodeficiency Virus
(HIV) and 1.8% for Hepatitis C Virus (HCV) [6,7]. (2) HCWs are
constantly exposed to human blood and other potentially
infectious biological materials more than the general pop-
ulation is. The risk of HBV acquisition has long been assessed to
be 4e10 times greater in the HCW population than in the
general population. Among non-immune HCWs, the occupa-
tional transmission of blood-borne infections may principally
occur through parenteral, mucous membrane, or non-intact
skin exposure. In mucosal-cutaneous exposure, a patient’s
blood, or other potentially infected biological material acci-
dentally comes into contact with the mucous membranes of the
eyes or mouth or with the skin, healthy or non-intact skin, of a
HCW. Percutaneous exposure, on the other hand, occurs when
a HCW sustains an injury from a contaminated sharp object or
needle [8]. Among these three transmitting channels, percu-
taneous exposures carry the highest risk of HBV transmission
[1,8]. These exposure forms are described in Table I.

Among all the biological materials or body fluids, blood
contains the highest HBV titres and hence is considered the
most important channel for transmitting infection in health-
care facilities compared to other body fluids, such as breast
milk, bile, cerebrospinal fluid, faeces, nasopharyngeal wash-
ings, saliva, semen, sweat, and synovial fluid [9,10].

The risk of seroconversion increases with deep injury when
the sharp device or instrument is visibly contaminated with the
source patient’s blood or when an injury involving a needle or
sharp placed in the source patient’s artery or vein occurs.

Another important factor that allows for transmission of
HBV to HCWs is the hepatitis B e antigen (HBeAg) status of the
source patient [8]. Hepatitis B e antigen (HBeAg) is a marker for
high HBV replication and infectivity. The risk of occupational
infection with HBV is particularly high when HCWs are exposed
to blood or body fluids from source patients who are positive
for both HBsAg and HBeAg [6,8]. Serologic studies performed in
the past revealed a 22%e31% risk of developing clinical infec-
tion and a 37e62% risk of developing serologic evidence of HBV
infection upon exposure to the blood of a source patient with
positive hepatitis B surface antigen (HBsAg) and positive hep-
atitis B E antigen (HBeAg) [11].

The HBV load of the source patient is another important
determinant of HBV transmission following exposure in non-
immune HCWs. In these cases, the risk of HBV transmission is
estimated to be 19%e30% if the source patient has an HBV load
greater than 106 IU/mL and 5% if the source patient is HBeAg
negative or has a lower HBV load [1].
Table I

Forms of exposure to blood and body fluids among HCWs

No Type of exposure

1 Percutaneous Exposure

2 Per-mucous exposure

3 Non-Intact Skin Exposure
The burden and distribution of HBV among healthcare
workers from different regions of the world

Healthcare workers (HCWs) form an important building
block of the health system, and their collective function is to
provide curative, preventive, and promotive activities toward
improving and maintaining the health and well-being of all
individuals [12]. At the global level; however, Prüss-Üstün et al.
(2005) reported an estimated 66,000 HBV infections among
HCWs in 2005 [13].

Babanejad et al.(2019), in their meta-analysis, reported
pooled incidences of 2.84% and 2.22%, respectively, across 43
studies involving HCWs in the Eastern Mediterranean and Mid-
dle East regions of the world [14]. Another systematic review of
studies performed among HCWs from the European Union and
European Economic Regions reported a prevalence of 0.6e2.2%
[15]. Available reports from the American region indicate
prevalence rates between 0.1% and 0.8% [16e18]. Additionally,
in Asia, a recent systematic review estimated a pooled preva-
lence of 4.0% among HCWs [19].

In Africa, where HBV is highly endemic, a systematic review
and meta-analysis reported a pooled prevalence of 6.81%
across 44 studies among HCWs [20].

The above estimates reveal great heterogeneity in the
prevalence of HBV among HCWs from different regions of the
world, with the African region and Asia having the highest
prevalence rate among HCWs. Early studies describing the
global epidemiology of HBV established that HBV is highly
endemic in the African region and Asia, with more than 8% of
the population living with chronic infections [21,22]. There-
fore, the regional estimates of HBV infection among HCWs
presented above are not surprising. The higher disease burden
observed in HCWs from the African region agrees with Pappas
and Fisher’s (1985) suggestion that the prevalence of HBV
among HCWs parallels or closely mirrors the prevalence of the
general population that they serve [23].
Recommendations for HBV prevention for healthcare
workers

Before the availability of a potent vaccine against HBV,
avoiding occupational blood exposure was the only primary
strategy adopted to prevent the transmission of HBV in
healthcare settings. Following the development of the HBV
vaccine in 1982, hepatitis B immunization and post exposure
management were identified as integral components of a
complete program for HBV prevention in health facilities. The
WHO, CDC, and other international organizations have strongly
Examples of exposure

Exposure through needlesticks, cuts, punctures, and
other injuries from sharp objects
Exposure through mucous membrane contacts (e.g.,
eyes, nose, or mouth) with blood, fluids, tissues, or
specimens contaminated with HBV
Exposure through areas of the skin that have been
opened by cuts, abrasions, dermatitis, chapped skin, etc
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supported the implementation of these cost-effective recom-
mendations by HCWs to reduce the risk and extent of infection
with HBV globally [24e26]. Pappas and Fisher, (1985) classified
these HBV preventive strategies under (1) simple hygiene, now
referred to as Standard Precautions (SPs); (2) Passive Immu-
noprophylaxis; and (3) Active prophylaxis [23]. These strategies
are solid pillars for any HBV prevention program in health
facilities and hence have become the cornerstone of all rec-
ommendations for HBV prevention in health facilities globally.
These strategies are summarized in Figure 1

Standard Precautions (SPs) (Simple hygiene)
Simple hygiene practices, now called Standard Precautions

(SPs), are guidelines for preventing exposure to blood and
other potentially infectious materials [27,28]. SPs are the
minimum infection prevention practices that apply to all
patient care activities, regardless of the patient’s suspected or
confirmed infection status, in any healthcare setting. These
practices are designed to protect both HCWs and patients and
prevent them from transmitting infections among patients and
HCWs [29]. The specifics of the SPs for HBV prevention include
hand hygiene, personal protective equipment, sharps safety
(engineering and work practice controls), safe injection prac-
tices (i.e., aseptic techniques for parenteral medications), and
the use of sterile instruments and devices. Over the years,
these measures have been proven to decrease the rate of
exposure to HBV and other blood-borne pathogens among HCWs
and even patients in the healthcare setting [30].

Pre exposure prophylaxis (Active immunoprophylaxis)
The CDC, WHO, and other international organizations have

recommended that all HCWs who have the potential to be
exposed to blood and body fluids undergo pre-vaccination
testing for HBV infection and receive three (3) doses of the
HBV vaccine at schedules of 0, 1, and 6 months early in their
career. It is also recommended that the vaccine be adminis-
tered intramuscularly into the deltoid muscle. Additionally,
HCWs must undergo post vaccination serological testing to
evaluate or assess the development of antibodies against HBV
antigen 1e2 months postvaccination [24,25]. The protective
efficacy of HBV vaccination is directly related to the induction
of anti-HBs antibodies. An antibody titre of >10 mlU/ml indi-
cates long-term protection against HBV infection. Individuals
who comply with the three-dose series of the vaccine are said
Standard Precautions (Simple Hygiene)

Pre-exposure prophylaxis (AcƟve Immuno

Post exposure prophylaxis (Passive Immun

Figure 1. HBV prevention strategies for HCW
to be wholly or completely vaccinated. Multiple studies have
shown that following the standard 3-dose schedule in immu-
nocompetent populations, close to 90e95% of vaccinees who
are <40 years old at the time of vaccination develop neutral-
izing antibodies against HBV at levels �10 mlU/mL. This means
that close to 5e10% of vaccinees who are immunocompetent
fail to respond to the primary HBV vaccine series by failing to
elicit detectable specific antibodies and therefore remain
susceptible to HBV [31,32]. These individuals need to be
revaccinated in a secondary vaccination series. Only true
vaccine non-responders are declared after failing to respond to
the secondary vaccination series and when HBV infection has
been ruled out [7]. Non-responders to HBV vaccination
who are evaluated and found to be HBsAg negative are con-
sidered susceptible to HBV infection, and there is a need to
counsel them to avoid exposure and take the necessary
measures to prevent HBV infection. HCWs with evidence of a
complete, �3-dose HBV vaccine series and postvaccination
anti-HBs �10 mIU/mL are considered immune and have long-
term protection against HBV and do not need further anti-HBs
level assessments [31].

Barriers to uptake of preexposure prophylaxis for HBV in
highly endemic settings

The low uptake of HBV vaccination among HCWs in many
HBV endemic settings is a widespread phenomenon. In central
Africa, where the prevalence of HBV infection is above 8%, Auta
et al., in a systematic review, reported an HBV vaccination
coverage of 13.4% [33]. Specifically, in Somalia, 5.3% of HBV
vaccinations were reported, whereas 20.5% were reported in
Ethiopia [34,35]. In all these settings, the main barriers
reported for poor vaccine uptake include the unavailability of
vaccines, the high cost of acquiring the vaccine, and a lack of
time or busy schedules [36]. Other studies have reported a lack
of confidence in the vaccine as well as fear of injection as
reasons for vaccine refusal [35]. A lack of oversight and poor
governance for HBV prevention; lack of protocols and guide-
lines to follow; and unavailability of occupational health and
safety committees and their respective focal persons to drive
HBV prevention programmes are some of the health facility
barriers identified as major factors affecting HBV vaccination
among HCWs.

Low HCW vaccination levels and health system barriers
require new management strategies and policies to maximize
prophylaxis)

oprophylaxis)

s. Adapted from Pappas and Fisher (1985).



T
a
b
le

II

Su
m
m
a
ry

o
f
re
co

m
m
e
n
d
e
d
st
e
p
s
in

P
E
P
m
a
n
a
ge

m
e
n
t
o
f
H
C
W
s
e
xp

o
se
d
to

H
B
V

V
ac

ci
n
a
ti
o
n
&

a
n
ti
-b
o
d
y
st
a
tu
s

T
re
a
tm

e
n
t
o
f
so
u
rc
e
is
:

T
re
a
tm

e
n
t
if
th
e
so
u
rc
e
p
a
ti
e
n
t
is

u
n
kn

o
w
n
o
r
u
n
a
va

il
a
b
le

fo
r
te
st
in
g

H
B
sA
g
þV

E
H
B
sA
g-
V
E

1.
U
n
va

cc
in
a
te
d
/p

a
rt
ia
ll
y

va
cc

in
a
te
d

H
B
IG

a
1
&

in
it
ia
te
/c

o
m
p
le
te

va
cc

in
e
se
ri
e
sb

In
it
ia
te
/c

o
m
p
le
te
.

va
cc

in
a
ti
o
n
se
ri
e
s

In
it
ia
te
/c

o
m
p
le
te

va
cc

in
a
ti
o
n
se
ri
e
s

2.
C
o
m
p
le
te
ly

va
cc

in
a
te
d
&

re
sp
o
n
d
e
r

N
o
tr
e
a
tm

e
n
t
re
q
u
ir
e
d

N
o
tr
e
a
tm

e
n
t
re
q
u
ir
e
d

N
o
tr
e
a
tm

e
n
t
re
q
u
ir
e
d

3.
C
o
m
p
le
te
ly

va
cc

in
a
te
d
a
n
d

n
o
n
re
sp
o
n
d
e
r

4.
T
ru
e
n
o
n
re
sp
o
n
d
e
r
(6

d
o
se
s

o
f
H
B
V
va

cc
in
e
)

1
d
o
se

o
f
H
B
IG

&
in
it
ia
te

2n
d

va
cc

in
a
ti
o
n
se
ri
e
s

2
d
o
se
s
o
f
H
B
IG

gi
ve

n
o
n
e

m
o
n
th

a
p
a
rt

N
o
tr
e
a
tm

e
n
t
is
n
e
e
d
e
d
.

N
o
T
re
a
tm

e
n
t
is
n
e
e
d
e
d
.

T
re
a
t
a
s
if
th
e
so
u
rc
e
w
e
re

H
B
sA
g
þV

E
T
re
a
t
a
s
if
th
e
so
u
rc
e
w
e
re

H
B
sA
g
þV

E

5.
A
n
ti
b
o
d
y
re
sp
o
n
se

is
u
n
kn

o
w
n

T
e
st

fo
r
a
n
ti
b
o
d
ie
s.

If
a
d
e
q
u
a
te
,

n
o
tr
e
a
tm

e
n
t
is
n
e
e
d
e
d
.

If
in
a
d
e
q
u
a
te
,
H
B
IG

a
1
a
n
d
a

va
cc

in
e
b
o
o
st
e
r
a
re

re
q
u
ir
e
d

N
o
T
re
a
tm

e
n
t
R
e
q
u
ir
e
d

If
A
n
ti
-H

B
s
a
re

a
d
e
q
u
a
te
,
n
o
tr
e
a
tm

e
n
t
is
n
e
e
d
e
d
.

If
in
a
d
e
q
u
a
te
,
H
B
IG

a
1
a
n
d
a
va

cc
in
e
b
o
o
st
e
r
a
re

re
q
u
ir
e
d

R
e
ch

e
ck

ti
tr
e
I
1e

2
m
o
n
th
s

A
d
a
p
te
d
fr
o
m

B
e
e
km

an
n
&

H
e
n
d
e
rs
o
n
,
20

15
;
C
D
C
,
20

01
.

a
H
e
p
a
ti
ti
s
B
im

m
u
n
o
gl
o
b
u
li
n
.

b
G
iv
e
n
a
t
d
if
fe
re
n
t
si
te
s.

V.E. Senoo-Dogbey et al. / Infection Prevention in Practice 6 (2024) 100354 5
hepatitis B vaccination in high-risk professional groups in
highly endemic settings.

Postexposure prophylaxis (PEP)
Postexposure Prophylaxis (PEP) for HBV refers to the

medical response given to prevent the transmission of blood-
borne pathogens following potential exposure. In the context
of HBV, PEP refers to the set of services that are provided to
manage the specific aspects of exposure to HBV and to help
prevent HBV infection in a HCW who is at risk of becoming
infected with HBV. These services include first aid treatment,
assessment of the risk of exposure to HBV infection and
counselling, HBV and antibody testing, and depending on the
outcome of the exposure assessment, the prescription of
Hepatitis B Immune Globulin (HBIG) and the HBV vaccine
followed by appropriate support and follow-up [37,38].

HBIG is a gamma globulin product that contains a high titre
of anti-HBs. HBIG is prepared from plasma preselected for a
high titre of antibody against HBsAg. HBIG is recommended for
use as a PEP for susceptible HCWs who have been exposed to
blood or other body fluids containing HBV either by the per-
cutaneous or mucous membrane route. The dose recom-
mended is 0.06 mL/kg given immediately after exposure in
the health care setting. [39]. HBIG is administered when the
source patient is known to have HBV infection, when the HBV
status is unknown, or when the HCW is not immune to HBV
(not vaccinated or not a responder to the HBV vaccine).

It is recommended that HBIG be administered as soon as
possible, preferably within 12e24 hours following percuta-
neous or mucosal exposure. PEP for HBV is highly unlikely to
be effective if it is initiated 7 days after exposure [40]. HBIG is
recommended in addition to the HBV vaccine when additional
protection is needed. Table II presents a summary of PEP
prescriptions for HBsAg-positive or HBsAg-negative patients
and for vaccinated and unvaccinated HCWs.

Steps for managing HCWs with occupational
exposures to HBV

The steps for managing HCWs exposed to HBV have been
clearly outlined below.

First aid treatment and care of the exposure site
Immediately after exposure, the site is allowed to bleed

freely by holding it under running water. The injury site should
be washed with soap and water for 15 minutes. The site should
not be sucked or scrubbed during the process. For mucous
membrane exposure, the mouth or eyes should be rinsed,
flushed, or irrigated with water several times. For non-intact
skin exposures, the area is thoroughly rinsed with running
water if contaminated with blood, body fluids, secretions, or
excretions. The use of bleach and antiseptics is not recom-
mended [41].

Exposure reporting
The affected HCWs need to use the facility or hospital’s

existing structures to promptly report their exposure per
institutional/facility policy and protocols. Reporting expo-
sures not only helps in postexposure management but also
helps shape guidelines for preventing future injuries and
exposures in health facilities; hence, it is important for HCWs
to be knowledgeable and understand the pathways for
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exposure reporting. Important components of the report
should include the date and time of exposure and the type and
nature of exposure (percutaneous, mucocutaneous, nonintact
skin, etc.). The type of instrument or sharp object causing the
injury, its state, and the procedure being carried out by the
HCW were recorded. If available, information on the source
patient and where exactly the exposure took place should be
included in the report [10].

Healthcare worker risk assessment and counselling
This stage is performed by a physician, an emergency room

physician, an occupational health physician, an occupational
health nurse, or another health care professional who is
knowledgeable in the assessment of blood or bodily fluid
exposures. The risk assessment stage is aimed at determining
the potential of exposure to transmit HBV to HCWs and
determining which HCW factors are protective. The assessment
involves determining the type of body fluid involved in the
exposure, the nature of the exposure (e.g., percutaneous,
mucous membrane, or contact with non-intact skin), and the
HBsAg status of the source patient. Additionally, the HBsAg,
immunization, and anti-HBs status of the exposed HCWs were
determined. Laboratory tests may be required to make these
determinations if the HBsAg status of the source patient and
the anti-HBs status of the HCW are not known or documented.
The source patient should be informed of the incident and
tested for serologic evidence of bloodborne virus infection.
Procedures should be followed for testing source persons,
including providing informed consent, per recommended pro-
tocols [8].

If the source patient’s HBsAg status cannot be determined
because of refusal or because the source is unknown, the
highest risk of HBsAg-positive status is assumed. Based on the
outcome of the risk assessment, counselling of the affected
HCWs is initiated to help reduce anxiety and fear and to pro-
mote adherence to postexposure prophylaxis regimen.

PEP prescription and administration
The prescription for PEP against HBV is given based on the

outcome of the exposed HCW and the source patient assess-
ment. The main drivers of the PEP regimen for exposure to HBV
are immunization history, the anti-HBs levels of the exposed
HCW and the HBsAg status of the source patient.

The major features of PEP management for exposed HCWs
recommended by the CDC [8] are outlined as follows:

� For unvaccinated HCWs, with an HBsAg-positive source,
one (I) dose of HBIG is given, followed by an HBV vacci-
nation series (3 doses, at 0, 1, and 6), with postvaccination
serological testing performed 1e2months after completion
of the vaccination series.

� For unvaccinated HCWs with HBsAg-negative source
patients, the HBV vaccination series (3 doses, at 0, 1, and
6) is also initiated if the source patient is unknown. Post-
vaccination serological testing is recommended 1e2
months after the vaccination series.

� For a completely vaccinated HCW with documented anti-
HBs levels �10 mIU/mL, no action is required even if the
source is HBsAg positive or unknown.

� For completely vaccinated HCWs (true non responders)
with documented anti-HBs levels <10 mIU/mL and source
patients with a positive HBsAg status, two doses of HBIG at
0.06 ml/kg are recommended one month apart, and anti-
HBs determination is recommended after 6 months. No
action is required if the source patient is HBsAg negative or
unknown.

For completely vaccinated HCWs (those who failed to
respond after a single vaccination series) with documented
anti-HB levels <10 mIU/mL and source patients with a positive
HBsAg status, one dose of HBIG at 0.06 mL is recommended,
followed by the initiation of a second vaccination series (3
doses at 0, 1, and 6). The same protocol was followed if the
source was unknown.

A summary of the guidelines for the prescription of post-
exposure prophylaxis for exposed HCWs is presented in Table II.

Follow-up visits and post-PEP evaluation
A follow-up visit after PEP administration for HBV is aimed at

helping the affected HCWs adhere to the PEP regimen, deter-
mine the effectiveness of PEP and detect any seroconversion, if
possible. Follow-up testing is highly recommended for HCWs in
these categories:

� Exposed HCWs with anti-HB levels less than 10 mlU/mL at
the time of exposure

� Unvaccinated HCWs
� Partially vaccinated (less than 3 doses of the HBV vaccine)
� Non responders

In this case, HBsAg and total antiHBc should be assessed to
rule out seroconversion exactly 6 months after exposure. Then,
anti-HBs titre levels should be assessed 1e2 months after
completion of the PEP HBV vaccination series to help deter-
mine seroprotection against HBV and to determine anti-HB
status. For exposed HCWs who are true non responders
(HCWs who failed to respond after 6 doses of the HBV vaccine),
post-PEP evaluation includes testing for HBsAg and total anti-
HBc [8,10].

Recommended pathway for postexposure prophylaxis
for HBV

The successful implementation of the PEP management
programme for HBV infection depends on the interplay
between health facility responsibilities and the responsibilities
of the exposed HCW [42]. The health facility has the role of
instituting an exposure reporting pathway or system with
trained individuals who would respond to HCWs with exposures
promptly. The availability of facility-level policies and guide-
lines regarding the implementation of PEP coupled with an
appropriate stock of recommended laboratory testing supplies
and other PEP logistics have all been identified as major com-
ponents of an effective PEP program. Positive knowledge and
good attitudes of HCWs toward exposure reporting and the use
of PEP are other important components of an effective PEP
program [43].

For a PEP program to be successful, a clear pathway is
needed for the effective management of exposed HCWs. First
and foremost, exposed HCWs are responsible for reporting
injury or exposure by existing occupational health and safety
structures within health facilities. HCWs need to be knowl-
edgeable about exposure reporting procedures. The report is
forwarded immediately for documentation and surveillance.
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The next step is the comprehensive assessment of both the
exposed HCW and the source patient (if known). A compre-
hensive evaluation was performed to review previous immu-
nization and antibody level records of the exposed HCWs.
Laboratory testing is performed when documentation of these
parameters is unavailable. The risk of the source patient
transmitting HBV to the HCW is also determined using the
patient’s medical records or history and laboratory tests per-
formed after the source patient has consented to the
evaluations.

PEP prescription and subsequent PEP initiation follow
promptly depending on the outcome of both the exposed HCW
and the source patient assessment. Appointments are then
given for follow-up after PEP use [42,37]. Any break in this
sequence of events may lead to failure or suboptimal adher-
ence to a successful PEP programme [42] (Figure 1).

Figure 2 illustrates the sequence of events in a successful
PEP program and the actions and responsibilities of HCWs and
health facilities toward successful PEP implementation
program.

Documented evidence on the effectiveness of
postexposure prophylaxis for HBV

The effectiveness of HBIG and the HBV vaccine for the
prevention of HBV infection when used as PEP was documented
many years ago [44,45]. Recently, Gong et al. (2018) reported
the effectiveness of HBIG in preventing new HBV infections
[46]. Evidence from many controlled trials revealed the pro-
tective efficacy of HBIG alone and HBIG with the HB vaccine in
the prevention of vertical transmission as well as transmission
via blood and body fluid exposure [44,47]. Specifically, a study
reported that PEP for HBV was very effective and prevented
disease transmission even after it was administered a little
after 24 hours after occupational exposure in HCWs [48].

Postexposure prophylaxis knowledge among HCWs in
endemic regions

Knowledge of PEP for HBV is essential for effective PEP
management of exposed HCWs [4]; despite this observation,
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not all HCWs who are at risk of HBV infection are knowledge-
able about PEP for HBV. Many studies among HCWs have
revealed suboptimal knowledge of PEP for HBV. In regions
highly endemic for HBV, a profound to moderate lack of
knowledge has been reported. For example, in Uganda, Isunju
et al. (2022) revealed that only one-tenth of HCWs were aware
of PEP for HBV [49]. In Ghana, two studies from the northern
and southern sectors of the country both reported undesirable
knowledge of PEP for HBV among HCWs [50]. A low level of PEP
knowledge was equally reported among dentists and their
interns in Pakistan and Nigeria [51,52].

The low level of awareness of HBV PEP reported in these
studies is alarming, considering the high risk of HBV infection
that characterizes healthcare settings in endemic settings.
Ironically, the lack of awareness or low and undesirable level of
knowledge reported among HCWs is rather prevalent in coun-
tries where HBV is highly endemic and where HBV vaccination
coverage is very low [33]. This observation is an indication that
HBV prevention using the PEP strategy is not an integral part of
infection prevention and control education and training for
HCWs, especially in low-resource and high-HBV endemic
settings.

Barriers to PEP uptake among HCWs in HBV endemic
settings

Unlike for HIV, only a few studies have reported on the
uptake of PEP for HBV. This may be due to the low level of
awareness of PEP for HBV among HCWs. Again, reporting
occupational exposure, which is the bedrock of PEP use among
HCWs, is suboptimal in many health facilities in HBV-endemic
regions. For example, similar to other studies in Africa and
some parts of Asia where the HBV disease burden is very high, a
study on HCWs recruited from 3 Botswanan hospitals reported a
low exposure reporting rate of 37% [53]. In contrast, a study
performed in southern Ghana among 6 cadres of HCWs revealed
an exposure reporting rate of 76.3% [54]. It has been estab-
lished that, in many endemic settings, HCWs rely on undocu-
mented procedures as PEP for HBV. Kumar et al. (2015)
reported that HCWs exposed to HBV in India relied on local
measures and undocumented practices as PEP for HBV [55].
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Surprisingly, a study in Ghana reported that HCWs who were
exposed to HBV and needed PEP were wrongfully offered
antiretroviral agents as PEP for HBV (5). Many factors have
been identified as barriers to effective management of HCWs
exposed to HBV in endemic settings. Senoo-Dogbey et al.
identified the lack of logistics, such as immunoglobulin and HBV
vaccines, in health facilities in Ghana as major barriers [56].
Another major barrier is the widespread unavailability of pro-
tocols and guidelines specific to HBV prevention to provide
direction for PEP in health facilities [5,56]. Studies have also
reported poor leadership and governance for HBV prevention in
health facilities, as indicated by the absence or unavailability
of occupational health and safety committees and focal per-
sons to drive HBV prevention efforts in health facilities [56].
The unsatisfactory knowledge and profound lack of awareness
of PEP for HBV among HCWs reveals the poor integration of HBV
prevention education and training into general in-service
training of HCWs, which could have contributed to the use of
undocumented and ineffective measures for PEP for HBV
among exposed individuals [57].

The lack of awareness created as a result of inadequacies in
training of HCWs in sharps safety and safe disposal of sharps
and medical waste in general has also contributed to frequent
exposures necessitating the use of PEP for HBV.

Conclusion

Hepatitis B virus infection is a life-threatening condition.
However, the disease is preventable by using the HBV vaccine
as a preexposure prophylaxis measure. An effective post-
exposure prophylaxis management program is also available,
and preventing occupational transmission of HBV among HCWs
who fail to vaccinate completely or who fail to respond to the
HBV vaccine has become a lifesaving strategy. The recom-
mended pathway for PEP management includes exposure
reporting, HBV transmission risk assessment, PEP prescription
and utilization, and follow-up. The responsibility of an effec-
tive PEP management programme lies on the shoulders of the
exposed HCW and the facility representatives in charge of PEP
management. Adherence to each component of the PEP man-
agement pathway is essential, and immediate or timely expo-
sure reporting is the cornerstone of a PEP management
program. Effective risk assessment and timely initiation of PEP
are crucial, and follow-ups are equally essential in evaluating
the process. HCWs, especially those in highly endemic regions
where the prevalence of the infection is high in the general
population and where HBV vaccination coverage is suboptimal,
should take advantage of the availability of PEP for HBV and
avoid occupational transmission of HBV, which is a life-
threatening disease that has the potential to cause hep-
atocellular carcinoma and liver cirrhosis.

Implications for practice

In settings where the risk of exposure to blood and body
fluids is high and hepatitis B vaccination coverage among HCWs
remains very low, there is a need for health facility managers
to activate safety and infection prevention teams and equip
them with knowledge and skills. There is a need for facilities to
have effective systems for exposure reporting and PEP man-
agement for healthcare workers who are at risk of hepatitis B
infection, especially in highly endemic areas.
What the study adds:

� In highly endemic areas where hepatitis B vaccination
coverage is low, healthcare workers need to follow strict
postexposure management recommendations to protect
themselves from acquiring HBV infection.

� The recommended steps include exposure reporting,
healthcare worker and source patient assessment, pre-
scription and utilization of PEP and, ultimately, post-PEP
evaluation.
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Hepatitis B virus and hepatitis C virus infection in healthcare
workers. World J Hepatol 2016;8(5):273e81.

[2] Lewis JD, Enfield KB, Sifri CD. Hepatitis B in healthcare workers:
Transmission events and guidance for management. World J
Hepatol 2015;7(3):488e97.

[3] Mahamat G, Kenmoe S, Akazong EW, Ebogo-Belobo JT, Mbaga DS,
Bowo-Ngandji A, et al. Global prevalence of hepatitis B virus
serological markers among healthcare workers: A systematic
review and meta-analysis. World J Hepatol 2021;13(9):1190e202.

[4] Senoo-Dogbey VE. The knowledge of postexposure prophylaxis for
hepatitis B virus and related factors among health care workers in
Accra, Ghana. Arch Occup Heal 2021;6(1):1164e70.

[5] Tiko M. Self efficacy for hepatitis B prevention among midwives.
MPhil Thesis. University of Ghana; 2023.

[6] Beltrami EM, Williams IT, Shapiro CN, Chamberland ME. Risk and
management of blood-borne infections in health care workers.
Clin Microbiol Rev 2000;13(3):385e407.

[7] Hepatitis B Foundation. Hepatitis B facts and figures [Internet].
Hepatitis B. 2023 [cited 2023 Jun 26]. Available from: https://
www.hepb.org/what-is-hepatitis-b/what-is-hepb/facts-and-
figures/.

[8] Centers for Disease Control and Prevention. Updated U.S. public
health service guidelines for the management of occupational
exposures to HBV, HCV, and HIV and recommendations for post-
exposure prophylaxis. Mortal Morb Wkly Rep [Internet]
2001;(1e42):50. Available from: http://www.cdc.gov/MMWR/
preview/mmwrhtml/rr5011a1.htm.

[9] Bond WW, Petersen NJ, Favero MS. Viral hepatitis B: aspects of
environmental control. Health Lab Sci 1977;14(4):235e52.

http://refhub.elsevier.com/S2590-0889(24)00018-0/sref1
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref1
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref1
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref1
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref2
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref2
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref2
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref2
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref3
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref3
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref3
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref3
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref3
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref4
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref4
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref4
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref4
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref5
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref5
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref6
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref6
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref6
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref6
https://www.hepb.org/what-is-hepatitis-b/what-is-hepb/facts-and-figures/
https://www.hepb.org/what-is-hepatitis-b/what-is-hepb/facts-and-figures/
https://www.hepb.org/what-is-hepatitis-b/what-is-hepb/facts-and-figures/
http://www.cdc.gov/MMWR/preview/mmwrhtml/rr5011a1.htm
http://www.cdc.gov/MMWR/preview/mmwrhtml/rr5011a1.htm
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref9
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref9
http://refhub.elsevier.com/S2590-0889(24)00018-0/sref9


V.E. Senoo-Dogbey et al. / Infection Prevention in Practice 6 (2024) 100354 9
[10] Nemr N, Kishk R, Mandour M, Ragheb M. Occupational risk of
hepatitis B virus exposure: Overview and recommendations. Suez
Canal Univ Med J 2018;21(2):59e70.

[11] Werner BG, Grady GF. Accidental hepatitis-B-surface-antigen-
positive inoculations. Use of e antigen to estimate infectivity.
Ann Intern Med 1982;97(3):367e9.

[12] World Health Organization. Health Workers. World Heal Rep 2006
[Internet] 2006:1e15. Available from: http://www.who.int/whr/
2006/06_chap1_en.pdf.
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