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Abstract
Background: The risk of transmission of hepatitis B virus (HBV) to
healthcare workers (HCW) is well known. However, evidence for support-
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Albert Nienhaus2ing guidelines with respect to exclusion of infected HCW from exposure
prone procedures (EPP) remains poorly characterized.
Method: A systematic review of studies published providing serological
data for transmission of HBV infected HCW to patients was performed.
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Following preferred reporting items for systematic reviews and meta-
analyses (PRISMA) we searched MEDLINE, Scopus and Cochrane
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as source cases of transmission and 25,000 individuals tested for at
least one HBV marker. 66 transmissions by HCW to patients were con-
firmed through DNA analysis; in 100 patients HBV transmissions were
considered probable and in 480 patients at least possible. Of the 36
studies in which HBeAg in HCWwas determined, the antigenwas positive
in 29 studies (80.6%), and negative only in seven studies (19.4%),
comprising a total of only 31 and 17 HCW, respectively. The HBV viral
load of the transmitting HCW was conducted in only 8 studies including
18 HCW, of those four were HBeAg-positive and 14 HBeAg-negative.
Although the viral load in HBeAg-negative sources generally was 10
times lower than in HBeAg-positives, considerable variability was seen
in HBeAg-negatives with overlapping values up to 1.5×109 copies/mL.
A HBV DNA value of 4×104 copies/mL represents the lower threshold
for transmissibility for 18 source cases in all studies, however, for the
other 35 no measurements were available. Due to the low evidence on
defining an HBV DNA viral load below which HBV transmission from
HCW to patients appears unlikely, the safety thresholds for excluding
infected HCW from performing EPP in most recent national guidelines
(UK, Germany, the Netherlands and the US) still differ by factors of as
much as 5 (200 IU/mL to 1,000 IU/mL).
Conclusions: The published literature on HBV transmission from HCW
to patients is sparse and offers only limited guidance on national pre-
vention guidelines.
.
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Zusammenfassung

Hintergrund: Das Risiko der Übertragung des Hepatitis B-Virus (HBV)
durch medizinisches Personal (MP) auf Patienten ist hinreichend doku-
mentiert. Allerdings ist die Evidenz zur Unterstützung von Richtlinien
bezüglich des Ausschlusses infizierter Beschäftigter von invasiven Tä-
tigkeiten mit Übertragungsgefahr („exposed prone procedures“, EPP)
bislang unzureichend charakterisiert.
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Methode: Es wurde eine systematische Übersichtsarbeit zu Studienmit
serologischen Daten zur Übertragung von HBV durch infiziertes MP auf
Patienten durchgeführt. Entsprechend der PRISMA-Kriterien wurden
die DatenbankenMEDLINE, Scopus und Cochrane bis September 2024
durchsucht.
Ergebnisse: Die Literatursuche ergab 311 Studien, von denen 39 aus
neun Ländern die Einschlusskriterien erfüllten. Insgesamt wurden 53
Beschäftigte alsmögliche Übertragungsquelle dokumentiert und 25.000
Personen aufmindestens einenHBV-Marker getestet. 66 Übertragungen
durchMP wurdenmittels DNA-Analyse bestätigt; bei 100 Patienten galt
eine HBV-Übertragung als wahrscheinlich und bei 480 Patienten als
zumindest möglich. In 36 Studien wurde das HBe-Antigen (HBeAg) des
MP bestimmt; in 29 Studien (80,6%) war es positiv und in nur sieben
Studien (19,4%) negativ, wobei beide Gruppen nur 31 bzw. 17 Beschäf-
tigte umfassten. Die HBV-Viruslast des übertragenden MP wurde in nur
8 Studienmit insgesamt 18 Beschäftigten gemessen. Von diesen waren
vier HBeAg-positiv und 14 HBeAg-negativ. Obwohl die Viruslast bei
HBeAg-negativen Fällen im Durchschnitt um den Faktor 10 niedriger
war als bei HBeAg-positiven, zeigte sich auch bei HBeAg-Negativen eine
erhebliche Variabilität mit überlappenden Werten von bis zu 1,5×109

Kopien/ml. Ein HBV-DNA-Wert von 4×104 Kopien/ml stellte die untere
Schwelle für die Übertragbarkeit bei 18 Fällen in allen Studien dar; für
die übrigen 35 Fälle lagen jedoch keine Messwerte vor.
Aufgrund der geringen Evidenz zur Bestimmung einer HBV-DNA-Viruslast,
unterhalb derer eine Übertragung von MP auf Patienten unwahrschein-
lich erscheint, unterscheiden sich die Sicherheitsschwellen für den
Ausschluss infizierter Beschäftigter von EPP in den aktuellen nationalen
Leitlinien (Großbritannien, Deutschland, den Niederlanden und den
USA) um den Faktor 5 (200 IU/mL bis 1.000 IU/mL).
Schlussfolgerungen: Die veröffentlichte Literatur zur HBV-Übertragung
von MP auf Patienten ist begrenzt und bietet nur eine eingeschränkte
Orientierung zur Erstellung nationaler Präventions-richtlinien.

Schlüsselwörter: medizinisches Personal, Hepatitis B, Übertragung,
Infektiosität, Übertragung von medizinischem Personal auf Patienten,
Richtlinien, EPP

Introduction
The risk of occupational transmission hepatitis B virus
(HBV) from healthcare workers (HCW) to patients is well
established. The primary route of infection fromHCWwho
perform exposure prone procedures (EPP) on patients is
the percutaneous (needlestick and other sharps injuries),
followed in prominence by the mucocutaneous [1], [2].
In Germany, hepatitis B vaccination has been recommend-
ed since 1982 for individuals at elevated risk of infection,
such as HCW. Much later, in 1995, a recommendation
followed that all infants and children be vaccinated
against HBV [3]. However, a 2022 study by the German
Robert Koch Institute found no significant difference in
rates of past HBV infection, as defined by antibodies to
hepatitis B core antigen (anti-HBc), between HCW and
other occupational groups, with the overall prevalence
at 5.3% for men and 4.8% for women [4]. Since 2000,
when there were 227 healthcare-related HBV cases [5],
the annual number of cases reported to the Institution
for Statutory Accident Insurance and Prevention in the

Health andWelfare Services (BGW), which insures approx-
imately 40% of employees in the Germanmedical sector,
has indeed decreased since then. Nevertheless, in recent
years the annual number of HCW suspected of occupa-
tionally acquired HBV infection have hovered around
15–30 [6] whereby the total number of chronic HBsAg
carriers in HCW remains unknown.
Although the overall risk of HBV transmission from infect-
ed HCW to patients in our developed, low-prevalence
nation can be considered low, minimizing this risk to pa-
tients is an uncontested ethical duty for all HCW. Hence
the keeping of robust guidance in place remains a priority.
One of the first published set of recommendations for
the prevention of nosocomial HBV transmission to pa-
tients in the U.S. was that of Lettau et al. 1986 [7]. Since
then, numerous guidelines for managing infected HCW
have been published in high-income countries. These
guidelines have been continuously updated in response
to a gradually emerging number of published studies on
HBV transmission from “professionals” to patients, which
have often been summarized in mini-reviews (e.g. [8],
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[9], [10]). Beyond that, only Lewis et al. [11] have
presented a more comprehensive overview, in 2015.
Surprisingly, to date there has been no systematic review
that deals with the question of placing restrictions on the
types of medical activities that may be undertaken by
personnel infected with HBV. What evidence exists to
justify such restrictions, and what is standing in the way
of a decision-making process on the matter? Sensing a
need, we have now identified and critically analysed the
studies available on HBV transmission to patients in
healthcare settings, with particular interest directed at
the impact they have had on national guidelines.

Methods

Definition of HCW

HCWwere defined as all medical, dental, nursing, obstet-
ric or assisting persons in different areas, e.g. hospitals,
outpatient clinics, doctors’ surgeries practices, dialysis
facilities, nursing homes and out-patient care facilities.
The decisive factor in the above-mentioned activities was
the existence of a plausible transmission path.

Study selection

We searched the literature published before August 1,
2024 using PubMed, Cochrane and Scopus databases.
The following terms were used in Boolean searching:
“hepatitis B,” “transmission,” “health care workers”
“healthcare workers,” “professional-to-patient” and
“professional to patient”. Only studies written in English
language published that provided original serological data
on suggested nosocomial HBV transmission to patients
were considered, without restriction to publication date.
Review articles, guidelines, conference abstracts, com-
mentaries, editorials, articles including no serological
HBV markers at all and articles with a central theme di-
verging from or not related to reported professional-to-
patient transmission of HBV were excluded. No restric-
tions weremade regarding study design, patient subpop-
ulation, or data collection (prospective or retrospective).
If there were studies reporting duplicate data, the study
with the most up-to-date and complete data was used.
Reference lists of the included articles as well as of the
review articles were manually screened to check for ad-
ditional relevant articles. All records were transferred into
the EndNote reference manager, which automatically
removed duplicates. The preferred reporting items for
systematic reviews andmeta-analysis (PRISMA) standards
2020 guidelines were followed [12].

Data extraction

Relevant studies were independently selected by two re-
viewing authors (RD and AN), who screened each article
title and abstract initially, and then went on to review an
article’s full text as required. Any discrepancies were re-

solved by consensus. The following variables were record-
ed, if available:

1. country of study and year of publication;
2. study period;
3. type of study;
4. occupation or working environment of the suspected

carrier;
5. number of persons tested (including staff members

if applicable and secondary HBV cases identified);
6. HBeAg status (positive, negative or not done) and

HBsAg subtype (if available);
7. HBV viral load (number of HBV copies per mL, if

available);
8. number of transmissions (separated by confirmed,

probable or possible transmission);
9. suspected route of transmission. Depending on the

publications’ preferences, HBV viremia levels were
expressed in HBV DNA copies/mL or IU/mL, where
five HBV DNA copies correspond to approximately one
IU of HBV DNA.

Where the VERSANT HBV DNA 3.0 Assay was used, a
conversion factor of 5.26 HBV DNA copies per IU was
applied as published in Ronsin et al. [13].

Definition of transmission probability

HBV transmission was considered confirmed when, be-
yond the obvious strong epidemiological link, genetic se-
quencing of the HBV strain from the source and recipient
showed an identical or highly related viral genome.
Probable transmissions were defined as cases where
genetic sequencing was not done or was inconclusive,
but the subtype of HBV infecting both the HCW and pa-
tient were identical. HBV transmissions were considered
possible when epidemiologic links were established (e.g.,
consistency with the timing of surgery), infected patients
had no other plausible risk factors for HBV acquisition
but virologic subtyping data was not available.

Assessment of study quality

All of the studies included under these criteria were “look-
back” studies to identify either the source of HBV infection
or – vice versa – to find secondary cases of transmission.
Since test results were highly dependent on the availabil-
ity of patient records, the chosen observation period,
laboratory capacity, and ultimately the willingness to un-
dergo serological testing, most collected data carried the
risk of either selection bias and/or or information bias.
Therefore, a formal assessment of study quality, e.g. by
using the Joanna Briggs Institute (JBI) critical appraisal
of prevalence studies scale [14], [15] was not considered
appropriate.
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Results

Study availability

Figure 1 presents a flow diagram of the literature search
results. In the selection process, 331 journal abstracts
in English (283 articles in PubMed, 79 in Scopus and 1
in the Cochrane review database) were identified. After
180 records were excluded based on their abstracts, a
total of 151 abstracts were read in full text. Of those, 20
studies were eligible for inclusion. They were supplemen-
ted by 21 studies that were not covered by the terms of
our search strategy and only found as references in other
studies which had been read in full text. Three further
studies could not be considered: the full text of Goodwin’s
1975 study [16] was no longer available. In Garibaldi’s
study, [17] the nurse suspected of HBV transmission had
not been tested for HBsAg, and testing following her re-
covery identified neither antigen from nor antibody to the
virus. Furthermore, Grob’s 1975 letter [18] was replaced
by an extended version of his findings published in 1981.
Finally, 39 studies published in peer-review journals [19],
[20], [21], [22], [23], [24], [25], [26], [27], [28], [29],
[30], [31], [32], [33], [34], [35], [36], [37], [38], [39],
[40], [41], [42], [43], [44], [45], [46], [47], [48], [49],
[50], [51], [52], [53], [54], [55], [56], [57], [58] were in-
cluded for in-depth analysis. Two reports by Martyn Halle
[42], [43], published almost simultaneously in the BMJ
and complementing each other in content, were regarded
as a single unit.

Study characteristics

The characteristics of the included studies are presented
in Attachment 1. The studies came from nine high-income
countries and cover a publication period from 1974 to
2013. Most were from the UK (18/39, or 46.2%), the
USA (13/39, or 33.3%), Canada and the Netherlands
(each 2/39, or 5.1%). Further source countries were
France, Japan, Norway and Switzerland (each 1, or 2.6%).
14 of the 39 studies (35.9%) were retrospective cohort
studies, 11 studies had a cross-sectional design (28.2%),
while seven studies were case-series or case reports, re-
spectively. Overall, four case-control studies were in-
cluded, and three studies found the sources of transmis-
sion by case-contact tracing. A total of 25,000 individuals
(depending on the study design, possibly including control
patients) underwent serological testing for at least one
HBV marker or had corresponding results already avail-
able. In this context, 66 cases of transmission by HCW
to patients were confirmed through DNA analysis; in 100
patients HBV transmissions were considered probable,
and in 480 patients they were at least possible after ex-
cluding other reasonable risk factors. The sample size of
the studies ranged from 1 to 9,620 participants.
In seven studies, HBV was transmitted by dentists or oral
surgeons; in one study, transmission occurred through
acupuncture, in another through an electroencephalo-
gram technician, and in one study through a general

practitioner. In the other 29 studies, the transmissions
were caused by surgeons from various specialties outside
the dental field or cardiopulmonary surgical support per-
sonnel. Only in 9 studies were specific hand injuries of
the transmitting HCW documented (beyond the mere
absence of gloves or double-gloving). Surprisingly, in 24
studies, no obvious mode of transmission was identified
at all.

Serological HBV markers and viral load

In three studies [19], [28], [54], the presence of HBeAg
in the HCW suspected to be the source of transmission
was not determined; in two studies [27], [32], the deter-
mination was missing in a subgroup of patients. The vast
majority of cases involved transmission from an HBeAg-
positive HCW: Of the 36 studies examining HBeAg in HCW,
29 (80.6%) demonstrated positive results in 31 HCW.
Conversely, 7 studies (19.4%) showed negative results
in 17 HCW.
HBV DNA load was determined in only 18 infected HCW.
Unfortunately, only for four of the 31 HBeAg-positive HCW
was the HBV viral load available; it was in all four cases
higher than or nearly 108 copies/mL (see Attachment 1).
No viral load values could be obtained for the remaining
27 HBeAG-positive cases. Of interest, within Corden’s
laboratory-based study [53], a different group of 31 HCW
HBeAg carriers, not suspected sources in transmission
events, showed high levels of HBV DNA (median 8.2 lg
10 copies/mL, i.e. equivalent to approximately 1.58×108

HBV DNA copies/mL serum), suggesting significant viral
replication in HbeAg positives.
In 12 of the total of 14 HBeAg-negative HCW in whom the
viral load was measured, HBV DNA copies were found to
be at least one lg factor lower than the 108 limit, with
values ranging between 4×104 copies/mL and 1×107

(see Attachment 1). That first value is the lowest viral
load reported among HCW infecting patients in the 39
studies. However, in two HBeAg-negative surgeons in
Corden’s study [53] who had transmitted HBV, values
which would have been expected in HBeAg positives
(6.3×108 and 1.5×109 copies/mL) were measured. In-
deed, in this study, the total of 136 HBeAg-negative car-
riers in whomHBV DNA could be detected and quantified
had a median level of only 3.6 lg 10 copies/mL (equival-
ent to approximately 4,000 copies/mL), suggesting that
pronounced viremia in HBeAg-negative carriers is rare.
Nevertheless, the broad range of viral load of 5.7 lg copies
(equivalent to approximately 5.0×105 copies/mL) within
this group indicates considerable variability. Thus,molecu-
lar tests more accurately reflect infectivity than does
HBeAg status.
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Figure 1: PRISMA flow diagram of study selection
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Discussion

Risk assessment

To our knowledge, this analysis is the first systematic re-
view examining published reports of HBV transmission
from HCW to patients. Across 39 studies with serological
test results spanning the 36 years from 1974 to 2010,
only 66 confirmed and 414 probable or possible cases
of transmission were identified, and the viral load was
determined in only 18 HCW in eight studies. It follows
that the published data can only be of limited value in
developing national recommendations for placing restric-
tions, or not, on the continued employment of HBV-
infected HCW. Nevertheless, they provide important
guidance.
Firstly, in the overwhelming majority (82.9%) of the 35
studies, in which HBeAg was used to investigate cases
of nosocomial HBV transmission, antigen-positive care-
givers were identified. HBeAg-positivity therefore places
a HCW at especially high risk of transmitting the virus to
patients.
Secondly, the results suggest that the management of
HBV-infected HCWs cannot not be based on the presence
of HBeAg HBV DNA level appears to be a much more
useful tool. Cohen’s study shows that even HBeAG-
negative HCWmay have high levels of HBV DNA. Although
the subjects had no documented HBV transmission on
their record, it may be considered that such events be
expected. Excluding HCW from performing EPP based
solely on the presence of HBeAg as it has been suggested
in previous decades (e.g. [59]) may not be sufficient.
Thirdly, and importantly, only one HCW involved in HBV
transmission to patients showed a viral load below 105

HBVDNA copies/mL (20,000 IU/mL) – specifically, 4×104

HBV DNA copies/mL [53]. Nevertheless, as in our review
the viral load was only available in 18 out of the total of
53 HCW who were suggested or confirmed as source of
transmission in the 39 investigated studies, there is a
lack of evidence on the actual number of HBV copies/mL
associated with transmission across the studies. Further-
more, the mostly one-time measured HBV DNA is merely
a snapshot of the viral load and does not take into ac-
count spontaneous fluctuations in an individual’s viral
load over time, as learned from other studies, e.g. [60],
[61]. In Tedder’s study [61] sampling of 20 carriers whose
sera contained anti-HBe over a mean of 5.3 years found
– compared with initial values – an increase in HBV DNA
by an average of 0.89 logarithmic units (base 10), corres-
ponding to approximately a 7.8-fold rise, during the ob-
servation period.
Thus, it seems necessary to ensure a safety margin, by
establishing a viral load level above which EPP should be
restricted. In this way, onemaymaximize the professional
utility of affected HCWs while ensuring a great degree of
patient protection.

Translation of the results of HCW
transmission studies into national
guidelines

It goes without saying that all HCW for whom HBV vaccin-
ation is contraindicated, who decline vaccination, or who
are non-responders to vaccination (i.e. anti-HBs <10 IU/L),
should be investigated for persistent HBV infection, i.e.
tested for presence of HBsAg or anti-HBc in the absence
of HBsAg. Individuals testing positivemust endure regular
HBV DNA level monitoring. Historically, the recommenda-
tions of individual countries have varied significantly, both
in terms of the exclusion of HBeAg-negative HCW and the
threshold for HBV DNA levels used in decision-making.
However, a considerable alignment can now be observed.
The European Consensus group guidelines published in
2003 agreed that each country should individually deter-
mine the HBV DNA level cut off on its own, but recom-
mends general exclusion of HBeAg-positive HCW from
performing EPP [62]. For HBeAg-negative HCW it sets the
threshold for performing EPP at 104HBVDNA copies/mL,
equivalent to 2,000 IU/mL, declaring that this cut-off
provides a balance between risk of transmission and loss
of specialist HCWs. This cut off would also take into any
account sudden rises of HBV DNA levels seen due to
natural fluctuations or the potential emergence of resist-
ant virus during lamivudine monotherapy.
In Germany’s 2020 DVV recommendations [63] and in
the S3 guidelines of the German Society for Gastroenter-
ology, Digestive and Metabolic Diseases (DGVS) on the
prophylaxis, diagnosis, and treatment of Hepatitis B virus
infection [64], HBV DNA concentrations exceeding 105

copies/mL (20,000 IU/mL) are classified as incompatible
with EPP. On the other hand, HBV- infected HCW who are
HBeAg-negative and whose viral loads do not exceed 103

copies/mL (200 IU/mL) need not be restricted from per-
forming EPP or from any other areas of work. However,
even these HCW should have their viral loads tested
regularly at 12 monthly intervals. Mathematically, this
approach introduces a safety margin of 100-fold com-
pared to the “usual” 105 HBV DNA transmission limit.
Specifically, the German recommendations introduce an
intermediate category for a viral load between 200 and
20,000 IU/mL where EPP should only be performed in
exceptional cases, following individual case assessment
by a commission and under increased safety precautions
(e.g., double gloves with a needle-stick indicator). Alterna-
tively, restrictions should be imposed, limiting the indi-
vidual to endoscopic or laparoscopic procedures.
These recommendations are in line with the current UK
guidelines, the alignment of which with the current Ger-
man recommendations, however, has only occurred
gradually. In the 2,000 UK guidelines [65], all HBeAg-
positive HCWs were excluded from EPP with distinct risk
of bleed-back. In all other cases, no restrictions on pro-
fessional activity were considered necessary for HCW, if
HBV DNA concentrations were basically below 1,000
copies/mL (200 IU/mL). In light of the availability of 3rd
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generation nucleoside analogues, the updated UK guid-
ance of 2007 [66] lifted this apodictic cut-off a bit. While
still excluding HBeAg-positive HCW, the new guidelines
allowed HBeAg-negative HCW on continuous antiviral
treatment to perform EPP, even when their pre-treatment
HBV DNA levels were between 103 and 105 copies/mL.
This was provided their HBV DNA levels were now sup-
pressed to below 103 copies/mL and retesting was done
every 3 months. It was only an update of the UK Advisory
Panel for HCW Infected with Bloodborne Viruses (UKAP)
in 2020 that removed past barriers, restricting HCW from
performing EPPs solely on the basis of HBV DNA level,
regardless of HBeAg and/or treatment status. In the latest
edition dated April 2024, a case-by-case approach based
on clinical judgment was recommended for HBV DNA
levels between 60 and below 200 IU/mL to decide
whether no action was considered necessary or whether
a second test should be done 10 days later to verify that
the viral load remains below the threshold [67].
The first recommendations of the Netherlands had fo-
cused on the results of Corden’s study: In their 3rd edition
of 2012 [68] the guideline commission decided to
maintain the threshold of 105 HBV-DNA copies/mL, or
20,000 IU/mL, based on the consideration that HBV
transmission at a viral load below 105HBVDNA copies/mL
would be a rare exception. Lowering the threshold to 10³
HBV-DNA copies/mL (as chosen in the UK guidelines at
that time due to the natural fluctuation of viral load over
time) would result in only a minimal reduction in patient
risk while disproportionately increasing the number of
affected healthcare workers who would be entirely or
partially excluded from their profession.
In the latest (4th) edition, published in 2021 [69], however,
these recommendation were changed, now excluding In-
dividuals with an HBV DNA level exceeding 1,000 IU/mL,
or 5,000 copies/ml. As of March 2020, all HBV-infected
HCW monitored by the Netherlands Commission –
whether on antiviral treatment or not – showed signific-
antly lower viremia levels than the previous threshold of
20,000 IU/mL. This is attributable to effective viraemic
control achieved with HBV antiviral therapies, notably
tenofovir and entecavir.
The latest guidance (2020) from the Society for Health-
care Epidemiology of America (SHEA) [70] also restricts
HCWs with HBV from performing EPP solely on the basis
of HBV DNA level (independent of antiviral treatment or
HBeAg status) and now adopts a cut-off level of equal to
or higher than 1,000 IU/mL instead of 104 copies/mL
recommended in the version issued 10 years earlier [71].
This is now in line with the older 2012 CDC recommend-
ations, which had already considered a threshold value
of <1,000 IU/mL serumHBVDNA "safe" for practice [72].

Conclusions
Limited published research on HBV transmission from
HCW to patients leaves the occupational health com-
munity without a definitive viral load threshold for negli-

gible risk. This scarcity of evidence has historically led to
disparate national prevention guidelines, with thresholds
ranging from 200 to 20,000 IU/mL. However, a recent
convergence towards lower thresholds improves patient
safety, the paramount concern of public health guidance.

Notes

Competing interests

The authors declare that they have no competing in-
terests.

Author’s ORCIDs

• Diel R: https://orcid.org/0000-0001-8304-7709
• Nienhaus A: https://orcid.org/0000-0003-1881-7302

Attachments
Available from https://doi.org/10.3205/dgkh000572
1. Attachment 1_dgkh000572.pdf (172 KB)

Results of suggested HBV transmission by HCW

References
1. Robert Koch-Institut. Schutzimpfung gegen Hepatitis B: Häufig

gestellte Fragen und Ant-worten. Berlin: RKI; 2024 Nov 21.
Available from: https://www.rki.de/SharedDocs/FAQs/DE/
Impfen/HepatitisB/FAQ-Liste_HepB_Impfen.html#entry_
16870840

2. Singh J, Stoitsova S, Zakrzewska K, Henszel L, Rosińska M,
Duffell E. Healthcare-associated hepatitis B and C transmission
to patients in the EU/EEA and UK: a systematic review of reported
outbreaks between 2006 and 2021. BMC Public Health. 2022
Dec;22(1):2260. DOI: 10.1186/s12889-022-14726-0

3. Robert Koch-Institut. Ratgeber Infektionskrankheiten 17. Folge:
Hepatitis B. Epid Bull. 2000 Aug 18;33:263-7.

4. Brodzinski A, Neumeyer-Gromen A, Dudareva S, Zimmermann
R, Latza U, Bremer V, Poethko-Müller C. Hepatitis-B-Virus-
Infektionen und impfinduzierte Immunität: die Rolle von
soziodemografischen Determinanten: Ergebnisse der „Studie
zur Gesundheit Erwachsener in Deutschland“ (DEGS1,
2008–2011) [Hepatitis B virus infection and vaccine-induced
immunity: the role of sociodemographic determinants: Results
of the study "German Health Interview and Examination Survey
for Adults" (DEGS1, 2008-2011)]. Bundesgesundheitsblatt
GesundheitsforschungGesundheitsschutz. 2022 Feb;65(2):159-
169. DOI: 10.1007/s00103-021-03473-z

5. Heintges T, Häussinger D. Hepatitis B: Infektion - Therapie -
Prophylaxe. Stuttgart: Thieme; 2006. DOI: 10.1055/b-002-43886

6. DulonM, Stranzinger J, Wendeler D, Nienhaus A. Berufsbedingte
Infektionskrankheiten bei Beschäftigten im Gesundheitsdienst
2023. Zentralblatt für Arbeitsmedizin, Arbeitsschutz und
Ergonomie. 2025. DOI: 10.1007/s40664-025-00579-y

7. Lettau LA, Smith JD, Williams D, Lundquist WD, Cruz F, Sikes RK,
Hadler SC. Transmission of hepatitis B with resultant restriction
of surgical practice. JAMA. 1986 Feb;255(7):934-7.

8. Perry JL, Pearson RD, Jagger J. Infected health care workers and
patient safety: a double standard. Am J Infect Control. 2006
Jun;34(5):313-9. DOI: 10.1016/j.ajic.2006.01.004

7/10GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Diel et al.: Risk of Hepatitis B transmission by healthcare workers ...

https://orcid.org/0000-0001-8304-7709
https://orcid.org/0000-0003-1881-7302


9. Carlson AL, Perl TM. Health care workers as source of hepatitis
B and C virus transmission. Clin Liver Dis. 2010 Feb;14(1):153-
68; x. DOI: 10.1016/j.cld.2009.11.003

10. Gerlich WH. Hepatitis B und CUbertragungsgefahr auf Patienten
durch infiziertes medizinisches Personal [Hepatitis B and C. Risk
of transmission from infected health care workers to patients].
Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2004 Apr;47(4):369-78. DOI:
10.1007/s00103-004-0811-x

11. Lewis JD, Enfield KB, Sifri CD. Hepatitis B in healthcare workers:
Transmission events and guidance for management. World J
Hepatol. 2015 Mar;7(3):488-97. DOI: 10.4254/wjh.v7.i3.488

12. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC,
Mulrow CD, Shamseer L, Tetzlaff JM, Akl EA, Brennan SE, Chou
R, Glanville J, Grimshaw JM, Hróbjartsson A, LaluMM, Li T, Loder
EW, Mayo-Wilson E, McDonald S, McGuinness LA, Stewart LA,
Thomas J, Tricco AC, Welch VA, Whiting P, Moher D. The PRISMA
2020 statement: an updated guideline for reporting systematic
reviews. BMJ. 2021 Mar;372:n71. DOI: 10.1136/bmj.n71

13. Ronsin C, Pillet A, Bali C, Denoyel GA. Evaluation of the COBAS
AmpliPrep-total nucleic acid isolation-COBAS TaqMan hepatitis
B virus (HBV) quantitative test and comparison to the VERSANT
HBV DNA 3.0 assay. J Clin Microbiol. 2006 Apr;44(4):1390-9.
DOI: 10.1128/JCM.44.4.1390-1399.2006

14. Munn Z, Moola S, Lisy K, Riitano D, Tufanaru C. Methodological
guidance for systematic reviews of observational epidemiological
studies reporting prevalence and cumulative incidence data. Int
J Evid Based Healthc. 2015 Sep;13(3):147-53. DOI:
10.1097/XEB.0000000000000054

15. The Joanna Briggs Institute. The Joanna Briggs Institute Critical
Appraisal tools for use in JBI Systematic Reviews: Checklist for
Prevalence Studies. 2017. Available from:
https://jbi.global/critical-appraisal-tools

16. Goodwin D, Fannin SL, McCracken BB. An oral-surgeon related
hepatitis B outbreak. Calif Morbid. 1976 Apr 16;(14).

17. Garibaldi RA, Hatch FE, Bisno AL, Hatch MH, Gregg MB.
Nonparenteral serum hepatitis. Report of an outbreak. JAMA.
1972 May;220(7):963-6.

18. Grob PJ, Moeschlin P. Letter: Risk to contacts of a medical
practitioner carrying HBs AG. N Engl J Med. 1975 Jul;293(4):197.
DOI: 10.1056/NEJM197507242930412

19. Levin ML, Maddrey WC, Wands JR, Mendeloff AL. Hepatitis B
transmission by dentists. JAMA. 1974 May;228(9):1139-40.

20. Snydman DR, Hindman SH, Wineland MD, Bryan JA, Maynard
JE. Nosocomial viral hepatitis B. A cluster among staff with
subsequent transmission to patients. Ann Intern Med. 1976
Nov;85(5):573-7. DOI: 10.7326/0003-4819-85-5-573

21. Rimland D, Parkin WE, Miller GB Jr, Schrack WD. Hepatitis B
outbreak traced to an oral surgeon. N Engl J Med. 1977
Apr;296(17):953-8. DOI: 10.1056/NEJM197704282961701

22. Acute hepatitis B associated with gynaecological surgery. Lancet.
1980 Jan 5;1(8158):1-6. DOI: 10.1016/S0140-6736(80)90548-
6

23. Grob PJ, Bischof B, Naeff F. Cluster of hepatitis B transmitted by
a physician. Lancet. 1981 Nov;2(8257):1218-20. DOI:
10.1016/s0140-6736(81)91450-1

24. Hadler SC, Sorley DL, Acree KH,Webster HM, Schable CA, Francis
DP, Maynard JE. An outbreak of hepatitis B in a dental practice.
Ann Intern Med. 1981 Aug;95(2):133-8. DOI: 10.7326/0003-
4819-95-2-133

25. Haerem JW, Siebke JC, Ulstrup J, Geiran O, Helle I. HBsAG
transmission from a cardiac surgeon incubating hepatitis B
resulting in chronic antigenemia in four patients. ActaMed Scand.
1981;210(5):389-92. DOI: 10.1111/j.0954-
6820.1981.tb09836.x

26. Carl M, Blakey DL, Francis DP, Maynard JE. Interruption of
hepatitis B transmission by modification of a gynaecologist's
surgical technique. Lancet. 1982 Mar;1(8274):731-3. DOI:
10.1016/s0140-6736(82)92636-8

27. Coutinho RA, Albrecht-van Lent P, Stoutjesdijk L, Meerburg-
Snarenberg P, Couroucé-Pauty AM, van Dijk BA, Kloek J. Hepatitis
B from doctors. Lancet. 1982 Feb;1(8267):345-6. DOI:
10.1016/s0140-6736(82)91607-5

28. Goodman RA, Ahtone JL, Finton RJ. Hepatitis B transmission
from dental personnel to patients: unfinished business. Ann
InternMed. 1982 Jan;96(1):119. DOI: 10.7326/0003-4819-96-
1-119_1

29. Reingold AL, Kane MA, Murphy BL, Checko P, Francis DP,
Maynard JE. Transmission of hepatitis B by an oral surgeon. J
Infect Dis. 1982 Feb;145(2):262-8. DOI:
10.1093/infdis/145.2.262

30. Ahtone J, Goodman RA. Hepatitis B and dental personnel:
transmission to patients and prevention issues. J AmDent Assoc.
1983 Feb;106(2):219-22. DOI:
10.14219/jada.archive.1983.0416

31. Lettau LA, Smith JD, Williams D, Lundquist WD, Cruz F, Sikes RK,
Hadler SC. Transmission of hepatitis B with resultant restriction
of surgical practice. JAMA. 1986 Feb;255(7):934-7.

32. Polakoff S. Acute hepatitis B in patients in Britain related to
previous operations and dental treatment. Br Med J (Clin Res
Ed). 1986 Jul;293(6538):33-6. DOI: 10.1136/bmj.293.6538.33

33. Shaw FE Jr, Barrett CL, Hamm R, Peare RB, Coleman PJ, Hadler
SC, Fields HA, Maynard JE. Lethal outbreak of hepatitis B in a
dental practice. JAMA. 1986 Jun;255(23):3260-4.

34. Acute hepatitis B following gynaecological surgery: A district
control of infection officer. Journal of Hospital Infection. 1987;
9(1):34-8. DOI: 10.1016/0195-6701(87)90092-2

35. Welch J, Webster M, Tilzey AJ, Noah ND, Banatvala JE. Hepatitis
B infections after gynaecological surgery. Lancet. 1989
Jan;1(8631):205-7. DOI: 10.1016/s0140-6736(89)91213-0

36. Surgeons who are hepatitis B carriers. BMJ. 1991 Jul
20;303(6795):184-5.

37. Prendergast TJ Jr, TeitelbaumS, Peck B. Transmission of hepatitis
B by a surgeon. West J Med. 1991 Mar;154(3):353.

38. Johnston BL, MacDonald S, Lee S, LeBlanc JC, Gross M, Schlech
WF, Chaudhary R, Langille D. Nosocomial hepatitis B associated
with orthopedic surgery--Nova Scotia. Can Commun Dis Rep.
1992 Jun 26;18(12):89-90.

39. Prentice MB, Flower AJ, Morgan GM, Nicholson KG, Rana B,
Firmin RK, Mitchell CJ. Infection with hepatitis B virus after open
heart surgery. BMJ. 1992 Mar;304(6829):761-4. DOI:
10.1136/bmj.304.6829.761

40. Possible transmission of hepatitis B virus from a health care
worker to a patient. Commun Dis Rep CDR Wkly. 1996 Aug
16;6(33):283, 286.

41. Harpaz R, Von Seidlein L, Averhoff FM, Tormey MP, Sinha SD,
Kotsopoulou K, Lambert SB, Robertson BH, Cherry JD, Shapiro
CN. Transmission of hepatitis B virus to multiple patients from
a surgeon without evidence of inadequate infection control. N
Engl J Med. 1996 Feb;334(9):549-54. DOI:
10.1056/NEJM199602293340901

42. Halle M. Patients want ban on operations by doctors with
hepatitis B. BMJ. 1996 Sep;313(7057):576. DOI:
10.1136/bmj.313.7057.576a

8/10GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Diel et al.: Risk of Hepatitis B transmission by healthcare workers ...



43. Halle M. Surgeon had mutant form of hepatitis B. BMJ. 1996
Sep;313(7060):771. DOI: 10.1136/bmj.313.7060.771a

44. Heptonstall J. Lessons from two linked clusters of acute hepatitis
B in cardiothoracic surgery patients. Commun Dis Rep CDR Rev.
1996 Aug 16;6(9):R119-25.

45. Mukerjee AK, Westmoreland D, Rees HG. Response to the
discovery of two practising surgeons infected with hepatitis B.
Commun Dis Rep CDR Rev. 1996 Aug 16;6(9):R126-8.

46. Incident Investigation Teams and Others. Transmission of
hepatitis B to patients from four infected surgeons without
hepatitis B e antigen. N Engl J Med. 1997 Jan;336(3):178-84.
DOI: 10.1056/NEJM199701163360304

47. Sundkvist T, Hamilton GR, Rimmer D, Evans BG, Teo CG. Fatal
outcome of transmission of hepatitis B from an e antigen
negative surgeon. CommunDis Public Health. 1998Mar;1(1):48-
50.

48. Oliver SE, Woodhouse J, Hollyoak V. Lessons from patient
notification exercises following the identification of hepatitis B
e antigen positive surgeons in an English health region. Commun
Dis Public Health. 1999 Jun;2(2):130-6.

49. Walsh B, Maguire H, Carrington D. Outbreak of hepatitis B in an
acupuncture clinic. Commun Dis Public Health. 1999
Jun;2(2):137-40.

50. An outbreak of hepatitis B associated with reusable subdermal
electroencephalogram electrodes. Hepatitis B Outbreak
Investigation Team. CMAJ. 2000 Apr 18;162(8):1127-31.

51. Molyneaux P, Reid TM, Collacott I, McIntyre PG, Dillon JF, Laing
RB. Acute hepatitis B in two patients transmitted from an e
antigen negative cardiothoracic surgeon. Commun Dis Public
Health. 2000 Dec;3(4):250-2.

52. Spijkerman IJ, van Doorn LJ, Janssen MH, Wijkmans CJ, Bilkert-
Mooiman MA, Coutinho RA, Weers-Pothoff G. Transmission of
hepatitis B virus from a surgeon to his patients during high-risk
and low-risk surgical procedures during 4 years. Infect Control
Hosp Epidemiol. 2002 Jun;23(6):306-12. DOI: 10.1086/502056

53. Corden S, Ballard AL, Ijaz S, Barbara JA, Gilbert N, Gilson RJ,
Boxall EH, Tedder RS. HBV DNA levels and transmission of
hepatitis B by health care workers. J Clin Virol. 2003
May;27(1):52-8. DOI: 10.1016/s1386-6532(02)00127-0

54. Poujol I, Floret N, Servant-Delmas A, Marquant A, Laperche S,
Antona D, Lot F, Coignard B. Hepatitis B virus transmission from
a nurse to a patient, France, 2005. Euro Surveill. 2008
May;13(21):. DOI: 10.2807/ese.13.21.18877-en

55. Smellie MK, Carman WF, Elder S, Walker D, Lobidel D, Hardie R,
Downie G, McMenamin J, Cameron S, Morrison D, Armstrong J,
Goldberg D. Hospital transmission of hepatitis B virus in the
absence of exposure prone procedures. Epidemiol Infect. 2006
Apr;134(2):259-63. DOI: 10.1017/S0950268805004942

56. Laurenson IF, Jones DG, Hallam NF, Saunders CJ, Fraser DM,
Carman WF. Transmission of hepatitis B virus from a vaccinated
healthcare worker. J Hosp Infect. 2007 Aug;66(4):393-4. DOI:
10.1016/j.jhin.2007.05.001

57. Enfield KB, Sharapov U, Hall KK, Leiner J, Berg CL, Xia GL,
Thompson ND, Ganova-Raeva L, Sifri CD. Transmission of
hepatitis B virus from an orthopedic surgeon with a high viral
load. Clin Infect Dis. 2013 Jan;56(2):218-24. DOI:
10.1093/cid/cis869

58. Sugimoto S, Nagakubo S, Ito T, Tsunoda Y, Imamura S, Tamura
T, Morohoshi Y, Koike Y, Fujita Y, Ito S, Fujita S, Tachikawa N,
Komatsu H. A case of acute hepatitis B related to previous
gynecological surgery in Japan. J Infect Chemother. 2013
Jun;19(3):524-9. DOI: 10.1007/s10156-012-0477-5

59. Recommendations for preventing transmission of human
immunodeficiency virus and hepatitis B virus to patients during
exposure-prone invasive procedures.MMWRRecommRep. 1991
Jul 12;40(RR-8):1-9.

60. Chen CJ, Yang HI, Iloeje UH; REVEAL-HBV Study Group. Hepatitis
B virus DNA levels and outcomes in chronic hepatitis B.
Hepatology. 2009 May;49(5 Suppl):S72-84. DOI:
10.1002/hep.22884

61. Tedder RS, Ijaz S, Gilbert N, Barbara JA, Corden SA, Gilson RJ,
Boxall EH. Evidence for a dynamic host-parasite relationship in
e-negative hepatitis B carriers. J Med Virol. 2002 Dec;68(4):505-
12. DOI: 10.1002/jmv.10241

62. Gunson RN, Shouval D, Roggendorf M, Zaaijer H, Nicholas H,
Holzmann H, de Schryver A, Reynders D, Connell J, Gerlich WH,
Marinho RT, Tsantoulas D, Rigopoulou E, Rosenheim M, Valla D,
Puro V, Struwe J, Tedder R, Aitken C, Alter M, Schalm SW, Carman
WF; European Consensus Group. Hepatitis B virus (HBV) and
hepatitis C virus (HCV) infections in health care workers (HCWs):
guidelines for prevention of transmission of HBV and HCV from
HCW to patients. J Clin Virol. 2003 Aug;27(3):213-30. DOI:
10.1016/s1386-6532(03)00087-8

63. Glebe D, van Bömmel F, Dudareva S, Gärtner B, Monazahian M,
Roß S, Rösler J, Slanina H, Spickhoff A, Thanheiser M, Schüttler
CG. Prävention der nosokomialen Übertragung von Hepatitis-B-
Virus (HBV) und Hepatitis-C-Virus (HCV) durch im
Gesundheitswesen Tätige: Empfehlungen der Deutschen
Vereinigung zur Bekämpfung der Viruskrankheiten (DVV) e.V.
Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz. 2020 Feb;63(2):218-225. DOI:
10.1007/s00103-019-03084-9

64. Cornberg M, Sandmann L, Protzer U, Niederau C, Tacke F, Berg
T, Glebe D, Jilg W, Wedemeyer H, Wirth S, Höner Zu Siederdissen
C, Lynen-Jansen P, van Leeuwen P, Petersen J; Collaborators:.
S3-Leitlinie der Deutschen Gesellschaft für Gastroenterologie,
Verdauungs- und Stoffwechselkrankheiten (DGVS) zur Prophylaxe,
Diagnostik und Therapie der Hepatitis-B-Virusinfektion – (AWMF-
Register-Nr. 021-11). Z Gastroenterol. 2021 Jul;59(7):691-776.
DOI: 10.1055/a-1498-2512

65. Department of Health. Hepatitis B infected health care workers:
guidance on implementation of Health Service Circular 2000/020
of the Department of Health. London: Department of Health;
2000. p. 1–11. Available from:
https://webarchive.nationalarchives.gov.uk/ukgwa/20120907233941/http://
www.dh.gov.uk/en/Publicationsandstatistics/Publications/
PublicationsPolicyAndGuidance/DH_4008156

66. Department of Health. Hepatitis B infected healthcare workers
and antiviral therapy: best practice guidance of the Department
of Health. London: Department of Health; 2007. p. 1–16.
Available from: https://www.gov.uk/government/groups/uk-
advisory-panel-for-healthcare-workers-infected-with-bloodborne-
viruses

67. Desai M, Hibber M, Njoroge J; UK Advisory Panel for Healthcare
Workers Infected with Bloodborne Viruses (UKAP). Integrated
guidance on health clearance of healthcare workers and the
management of healthcare workers living with blood-borne
viruses (hepatitis B, hepatitis C and HIV). London: UKAP; 2024
Apr.

68. Commissie Preventie Iatrogene Transmissie van HBV, HCV en
HIV. Landelijke richtlijn preventie transmissie van hepatitis van
medisch personeel naar patiënten. 3e ed. Bilthoven:
Rijksinstituut voor Volksgezondheid en Milieu (RIVM); 2012 Sep
10. Available from: https://lci.rivm.nl/richtlijnen/hepatitis-
c/landelijke-richtlijn-preventie-transmissie-van-hepatitis-b-van-
medisch-personeel-naar

9/10GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Diel et al.: Risk of Hepatitis B transmission by healthcare workers ...

https://webarchive.nationalarchives.gov.uk/ukgwa/20120907233941/http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4008156
https://webarchive.nationalarchives.gov.uk/ukgwa/20120907233941/http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4008156
https://webarchive.nationalarchives.gov.uk/ukgwa/20120907233941/http://www.dh.gov.uk/en/Publicationsandstatistics/Publications/PublicationsPolicyAndGuidance/DH_4008156
https://www.gov.uk/government/groups/uk-advisory-panel-for-healthcare-workers-infected-with-bloodborne-viruses


69. Commissie Preventie Iatrogene Transmissie van HBV, HCV en
HIV. Landelijke richtlijn preventie transmissie van hepatitis B
van medisch personeel naar patiënten. 4e ed. Bilthoven:
Rijksinstituut voor Volksgezondheid en Milieu (RIVM); 2021 Jul.
Available from: https://lci.rivm.nl/overig/preventie-iatrogene-
transmissie-hepatitis-b

70. Henderson DK, Dembry LM, Sifri CD, Palmore TN, Dellinger EP,
Yokoe DS, Grady C, Heller T, Weber D, Del Rio C, Fishman NO,
Deloney VM, Lundstrom T, Babcock HM. Management of
healthcare personnel living with hepatitis B, hepatitis C, or human
immunodeficiency virus in US healthcare institutions. Infect
Control Hosp Epidemiol. 2022 Feb;43(2):147-155. DOI:
10.1017/ice.2020.458

71. Henderson DK, Dembry L, Fishman NO, Grady C, Lundstrom T,
Palmore TN, Sepkowitz KA, Weber DJ; Society for Healthcare
Epidemiology of America. SHEA guideline for management of
healthcare workers who are infected with hepatitis B virus,
hepatitis C virus, and/or human immunodeficiency virus. Infect
Control Hosp Epidemiol. 2010 Mar;31(3):203-32. DOI:
10.1086/650298

72. Centers for Disease Control and Prevention (CDC). Updated CDC
recommendations for the management of hepatitis B virus-
infected health-care providers and students. MMWR Recomm
Rep. 2012 Jul 6;61(RR-3):1-12.

Corresponding author:
Roland Diel, Prof. Dr. med., MPH
Institute of Epidemiology, University Medical Hospital
Schleswig-Holstein, Niemannsweg 11/Haus U25, 24105
Kiel, Germany, Phone: +49 1724578525
roland.diel@epi.uni-kiel.de

Please cite as
Diel R, Nienhaus A. Risk of Hepatitis B transmission by healthcare
workers – a systematic review . GMS Hyg Infect Control.
2025;20:Doc43.
DOI: 10.3205/dgkh000572, URN: urn:nbn:de:0183-dgkh0005728

This article is freely available from
https://doi.org/10.3205/dgkh000572

Published: 2025-08-15

Copyright
©2025 Diel et al. This is an Open Access article distributed under the
terms of the Creative Commons Attribution 4.0 License. See license
information at http://creativecommons.org/licenses/by/4.0/.

10/10GMS Hygiene and Infection Control 2025, Vol. 20, ISSN 2196-5226

Diel et al.: Risk of Hepatitis B transmission by healthcare workers ...


