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Since 14 November 2016, 38 cases of hepatitis
A have been notified in Berlin; of these, 37 were
male and 30 reported to have sex with men (MSM).
Median age of MSM cases is 31 years (range: 24-52
years). Phylogenetic analysis revealed three distinct
sequences, linking cases in Berlin to those in other
German cities and to clusters recognised in other
European countries in 2016.

On 14 December 2016, the local public health authority
(LPHA) of the Berlin district Mitte informed the State
Office for Health and Social Affairs (SOHSA) in Berlin,
of two male cases of hepatitis A, notified in calendar
week 50, who identified themselves as men who have
sex with men (MSM). At that time, no increase in hepa-
titis A cases was apparent in the notification data.

Immediately following this information, we enhanced
epidemiological and virological surveillance of hepati-
tis Ain Berlin and report here preliminary findings.

Enhanced surveillance and molecular
analyses

In the absence of an increase of hepatitis A in the noti-
fication data of Berlin in calendar week 50/2016, we
(arbitrarily) considered a possible outbreak beginning
as of calendar week 46/2016 (starting 14 November),
i.e. four weeks (mean incubation period of hepatitis
A) before the hepatitis A cases in MSM were first rec-
ognised. This coincided with when notified hepatitis
A cases started to be predominantly male adults. We
applied the case definition that is also used for surveil-
lance purposes in Germany, i.e. symptomatic disease
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defined as fever or one of the following: abdominal dis-
comfort, increase in serum transaminases, jaundice,
plus laboratory confirmation, i.e. detection of hepati-
tis A virus (HAV) nucleic acid or HAV-specific IgM or a
distinct increase in IgG [1]. We requested all 12 LPHAs
in Berlin to systematically collect additional infor-
mation on hepatitis A cases, notified as of calendar
week 46/2016, in a specifically designed spreadsheet,
including information on sexual contacts, sex in non-
household venues and drug use, during their assumed
period of infection. SOHSA collated case information
submitted electronically by LPHAs.

LPHAs were also asked to organise sequencing of hep-
atitis A virus (HAV) from IgM positive serum samples
or stool samples of cases notified as of calendar week
50 at the National Consultant Laboratory for Hepatitis
A and Hepatitis E in Regensburg. Nucleic acid isola-
tion, quantitative reverse transcription PCR (RT-qPCR)
and sequencing were conducted as described else-
where [2]. Sequencing primers were chosen according
to the HAVNET unified typing protocol [3]. We queried
GenBank for sequences with high similarity using the
BLAST algorithms. A rooted maximum likelihood phylo-
genetic consensus tree for sequences of a 437 nucleo-
tide (nt) long fragment in the VP1/P2A junction region
was inferred using MEGA version 7.0.18 software.

In order to obtain information about possibly linked
cases in other European Union countries, we commu-
nicated the information about the increase of hepatitis
A in Berlin together with sequence information via the
European Centre for Disease Prevention and Control



FIGURE 1

Notified cases of hepatitis A, stratified by sexual
orientation and sex by week of symptom onset, Berlin,
Germany, 14 November 2016-20 January 2017 (n=38)
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(ECDC)’s Epidemic Intelligence Information System
(EPIS) for food- and waterborne diseases and zoonoses
(FWD) and the EPIS for sexually transmitted infections.

Description of the outbreak

As at 20 January 2017, 38 cases of hepatitis A have
been notified in Berlin since 14 November 2016 (calen-
dar week 46). Of these, 37 are male, and one is female
(Table).

Sexual orientation is known for 32 cases (31 men, one
woman); 30 identified themselves as MSM, one as het-
erosexual and the woman as having sex with women
(WSW). Median age of the 30 MSM cases is 31 years
(range: 24-52 years); they live in seven of the 12 dis-
tricts in Berlin, and most of them in Mitte (h=10).
Disease onset of MSM cases ranges over an 11-week
period (calendar weeks 43/2016-2/2017, Figure 1),
which is incompatible with a common exposure to a
point source. Three cases are epidemiologically linked
to three other notified cases, supporting the assump-
tion of transmission by interpersonal spread. Six cases
have a travel history outside Germany (Spain (n=2),
Austria, Greece, Malta, Taiwan (n=1 each) during the
assumed period of infection, but the majority was
apparently infected in Germany (likely in Berlin).

None of the MSM cases reported intravenous drug use.
One MSM case was vaccinated with one dose of a mon-
ovalent hepatitis A vaccine 11 months before disease
onset (a second dose within 6 to 12 months after the
first dose is usually recommended by manufacturers
to provide long-term protection); all others for which
information on vaccination is available (n=27) were
unvaccinated (n=23) or their vaccination was incom-
plete (=3, single doses of HAV/HBV combination vac-
cine or unknown vaccine more than one year before
disease onset) or outdated (n=1, last dose in 2001).

Sequencing results and phylogenetic analysis show
three distinct clusters of MSM-related HAV strains cur-
rently circulating in Berlin (Figure 2).

The five sequences in the cluster Ber/Muc/Fra (including
the WSW) are identical (100% match in the investigated
437 nt long fragment) to the HAV strain first observed
in @ MSM patient in August 2016 in Munich and later
in a MSM patient in Frankfurt (prototype sequence
V16-25801). The HAV sequences of three cases in the
cluster Ber/NL are identical to the previously reported
MSM-related HAV sequence RIVM-HAV16-090, which
was isolated from two patients in September 2016,
who had visited the EuroPride in Amsterdam in August
2016 [4]. Two of the identified cases fit in the third
cluster Ber/UK with also identical sequences as com-
pared with the MSM HAV outbreak strain UK VRD 521
circulating in the United Kingdom (UK) and reported in
2016 [4]. The closest match in the National Center for
Biotechnology Information (NCBI) sequence database
for the Ber/Muc/Fra cluster was isolated in 2013 in Italy
during a multi-country European food-borne outbreak
(IZSLER-005, acc. KU570286.1, 99.5% identity) [s],
matches for the other clusters are described in [4].

Through EPIS-FWD, colleagues from Austria, Denmark
and the Netherlands reported sporadic cases with
sequence identity to the Ber/Fra/Muc-Cluster, some of
which reported having sex with men in Berlin before
disease onset.

Background

HAV is predominantly transmitted via the faecal-oral
route through person-to-person contact or contami-
nated food and water. The mean incubation period is
28 days (range: 15 to 50 days). Infected persons are
most likely to transmit HAV before the onset of jaun-
dice, when HAV concentration in stool is highest [6].
Transmission through sexual contact, particularly in
MSM [7] as well as through sharing of needles and
syringes has also been described [8]. Hepatitis A is a
vaccine preventable disease and the German Standing
Committee on Vaccination recommends vaccination of
people with sexual behaviour at high-risk for HAV infec-
tion (such as homosexual contacts) [9]. Recommended
vaccinations are paid for by health insurances in
Germany.

Germany is a low incidence country with 0.9 notified
cases per 100,000 population in 2016. Virtually all HAV
infections are directly or indirectly imported [10].

General and specific public health measures
in Germany

In response to the present outbreak, LPHAs educated
cases about personal hygiene, traced cases and their
contacts and recommended vaccination or post-expo-
sure prophylaxis to contacts according to their risk
profile. In addition, LPHA’s, the SOHSA and the Robert
Koch Institute (RKI, German national public health
institute) formulated prevention recommendations to
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FIGURE 2

Phylogenetic analysis of hepatitis A viruses, outbreak among men who have sex with men, Berlin, Germany, 14 November
2016-20 January 2017
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HAV: hepatitis A virus.

Molecular Phylogenetic analysis of the VP1/P2A junction region of selected HAV isolates by Maximum Likelihood method. Genotype VIl was
used as an outgroup. Sequences are denoted by GenBank ID (reference strains in blue) or isolate ID. Roman numerals indicate genotype;
numbers at the nodes indicate bootstrap values.

The evolutionary history was inferred by using the Maximum Likelihood method based on the Tamura-Nei model. All positions containing gaps
and missing data were eliminated. There were a total of 437 positions in the final dataset. Sequences from the Netherlands and the United
Kingdom are from [4].
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TABLE

Characteristics of notified hepatitis A cases, Berlin, 14
November 2016-20 January 2017 (n=38)

MSM Others? Total
Number 30 8 38
Male patients 30 of 30 7of 8 37 of 38

underestimated. The outbreak described here high-
lights the interconnectedness of MSM in Europe and
the need to increase coverage of hepatitis A vaccina-
tion in this group.

Acknowledgements

Median age (range) in years | 31 (24-52) | 34 (11-50) | 31 (11-52)

Hospitalised 6 of 30 2 of 7° 8 of 37°

Sexual contacts in non-

b
household venues 12 of 24 NA NA

Migration background 13 of 25 1 0f 4° 14 of 29

Drug use 1 of 25° NA NA

MSM: men who have sex with men; NA: not applicable.

2 This category includes one heterosexual patient, one homosexual
female patient and six male patients with unknown status.

® Information missing for some patients.

reinforce offering (i) vaccination to people with sexual
behaviour at high-risk for HAV infection [10], and (ii)
post-exposure prophylaxis to exposed contacts (active
and passive immunisation is effective if administered
within two weeks after exposure) [11].

This information was sent to practitioners who focus
on treating HIV patients in Berlin, as well as to gay-
oriented magazines, newsletters, webpages and
specialised healthcare organisations. Furthermore,
information was published in the weekly newsletter of
the SOHSA and the Epidemiological Bulletin of the RKI
[12].

Discussion

We report on a recent increase of notified hepatitis A
cases in Berlin, attributable to cases in MSM. The age
distribution of MSM is comparable to that of MSM in
previously described hepatitis A outbreaks [7,13]. The
vast majority of cases was not vaccinated against
hepatitis A indicating a need for targeted risk commu-
nication and vaccination campaigns. Of note, condom
use is not a safeguard against HAV infection because it
does not block the faecal-oral transmission route.

Interestingly, two different HAV sequences detected in
cases from Berlin were recently identified in clusters
of MSM in the Netherlands and in the UK [7]. The third
sequence was identified in a cluster of six MSM cases
in Munich and Frankfurt from August through October
(data not shown). It is unclear why three different HAV
strains concurrently circulate in Berlin among MSM.
Apparently, Berlin’s MSM scene is nationally and inter-
nationally well connected allowing for ‘importation’
and ‘exportation’ of HAV strains from or to various
places in Europe.

For hepatitis A, the German electronic notification
system does not capture sexual orientation. Thus, the
magnitude of sexually transmitted hepatitis A is likely
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