HAYV Is Endemic Among Homosexual Men in Europe

This suggests that HAV is transmitted readily within
the homosexual communities on a national basis and
perhaps on an international basts as well, Whether HAV
was tranemitted between homosexual communities in
the different European countries, is not known. The
objective of this study was to determine if these viral
cutbreaks among homosexual men were related geneti-
cally by comparing sequences of HAV outbreak strains
from the individual countries, as well as studying the
dissemination of these strains in the population. If the
HAV strains found among homosexuzal men are not
found in the general population or other risk groups
within the individual countries during the same
time, this could indicate that these straibs circulate
among homosexual men exclusively. Phylogenetic ana-
lysis of the strains found among homosexual men and
other HAV strains is presented, and discussed in
relation to endemic HAV fransmission among homo-
sexual men.

MATERIALS AND METHODS

An epidemiological and molecular collaborative study

of hepatitis A among homosexual men was established
between surveillance centres and laboratories in Den-
mark, Germany, the Netherlands, Norway, Spain,
Sweden, and the United Kingdom. Epidemiological data
regarding place of infection, age, onset of illness, and
sexual orientation was obtained during the time period
of outhreaks associated with homosexual men in the
individual countries in 1997-2005 by the national
surveillance centres, Cases suspected to be associated
with the outbreaks among homosexual men were
characterized further by sequencing of HAV strains.
Based upon the molecular epidemiological data, cases
were defined rs men >17 years of age with acute
hepatitis A infection, verified by positive anti-HAV
IgM and classified by three case definitions to identify
homosexual-related transmissions;

e 1. Confirmed case: HAV outbreak strain confirmed

by sequencing and notified as sexually trans-

mitted.

Probable case: HAV outhreak strain confirmed by

sequencing, they had not been notified as sexually

transmitted or other known risk factors such as

drug use or fravel to high endemic regions.

. Possible case: HAV outbresk strain not detected
and no other known risk factors had been notified
such as drug use or travel to high endemic regions.

e 2.

Women and children <17 years of age were excluded
from the study.

Isolation, Amplification, and
Sequencing of HAV RNA
HAV RNA was isolated, amplified, and sequenced by

the lahoratories in the respective countries according to
the protocols detailed below. Table I shows the different
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extraction and sequencing methods, as well as primers
used by each country. The PCR products were sub-
sequently sequenced with second PCR primers.

Denmark

One-step RT-PCR (QIAGEN, GmbH, Hilden,
Germany) was used to amplify the N-terminal part of
VP1 and the VP1/P2A junction of HAV as previously
described [Grinde et al., 1997; Aranz-Ruiz etf al., 20011,

Germany

cDNA was synthesised from 5 ul RNA with 1. 25 pM
HAVS primer using M-MLV Reverse
(Invitrogen, Carlsbad, CA). The VP1/P2A and VP3/
VP1 regions were amplified by nested PCR using 0.5 pM
primer, 1.6 mM MgCl,, 0.5 U Tag-polymerase and amo-
niumsulfate buffer {Invitek GmbH, Berlin, Germany).
The amplifications were performed for 35 cycles at 94°C
in 30 sec, 42°C in 1 min, 72°C in 2 min,

The Netherlands

Isolation, amplification, and sequence analysis of the
HAV strains found among Dutch patients were per-
formed as described previously [Bruisten et al., 2001;
van Steenbergen et al., 2004; Tjon et al., 2005a].

Norway

c¢DNA was synthesized and subsequent PCR amplifi-
cations were generated with AmpliTaq DNA polymerase
(Applied Bivsystem, Branchburg, NJ) with 0.5 pM
primers, 2 mM MgCl,, and 200 pM dNTP as previously
described {Grinde et al., 1997]. The first and second PCR
amplifications were performed for 30 and 35 cycles
respectively at 94°C for 10 sec, 55°C for 30 sec, and 72°C
for 30 sec. In the second PCR (VP1/P24), the annealing
temperature was 60°C.

Spain

Two overlapping fragments were amplified by using
two sets of primera: the NHz-VP1 pair and the COOH-
VP1 pair [Sanchez et al., 2002, 2003a,b). Ten microliters
of the extracted nucleic acids were used for the cDNA
synthesis in two separate RT reactions using the
primers NH2-VP1 or COOH-VP1. Ten microliters of
the RT products were added to 50 ul inal volumes of PCR
mixes. The amino-VP1 PCR was amplified with 53°C
annealing temperature using 2 mM MgCl;, while the
carboxy-VP1 was amplified with 45°C annealing tem-
perature using 2.5 mM MgCl;. The Expand enzymes
from Roche Diagnostics (Basel, Switzerland) were used.

Sweden

c¢DNA synthesis as described previously [Arauz-Ruiz
et ai.,, 2001). The N-terminal of VP1 and the VP1/P2A
region were amplified by PCR as described previously
[Grinde et al., 1997; Tallo et al., 2003]. The nested PCR
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TABLE 1. Extraction and Sequencing Methods, and Primers Used hy Each Country

Country Extraction and sequencing method Region Primer (sequence or reforence)
Denmark -MagNa-Pure sampie extraction VP1/P2A HAVE, HAV'7, HAVS, HAV9 [Grindoe et al., 1997)
-ABI 3130XL genetic analyzer using BigDye VP3/VP1 HA1, HA7, 2167, HA3 [Arauz-Ruiz et al., 2001]
Terminator chemistry (Applied Biogystem) :
Germany -QlAamp viral RNA Kit (Qiagen) VP1/P2A HAVS 33873 6'- CCATTTCAAGAGTCCACACAC-3™
-ABI Prism 377 DNA sequencer with Big Dye HAV6 2791 §'- ATTCAGATTAGACTGCCTTGGTA-3™
Terminator chemistry (Applied Biosystem) HAVT 3276 §'- CATTATTTCATGCTCCTCAGT-3'*
HAVS 2906 §'- GGTTTICTATTCAGATTGCAAATTA-3'*
VP3/VP1 HAV1 2443 8- GATCTGATGTATGTICTRGAYTC-3'*
HAVZ 2126 6~ GTTAATGTTTATCTTTCAGCWAT.3*
HAVA 3164 5. GOTCOTCTTRATCATOCTATGAT 3%
The Netherlands —g}i’%‘r? Isoét;tgon Re;gent ﬂ(?uche).th Big Dy VP1/P2A BR-B, BR-9, RJ-3, BR-7 [Bruisten et al., 2001; van St;enbergen et al,, 2004]
= pul:isid genene an ZOT W1 I3 (:]
Terminator chemistry (Applied Biosystem) VP3/VP1 Vszbf uena%yl’-% nnﬁsen:z.l' Vg’(}aﬁ fense. VP1-1 antisense [Bruisten et al,,
; van Steenbhergen e
Norway -QLAamp viral RNA Kit (Qiagen) VPL/P2A HAVS, HAV7, RAVa{Grinde et al., 1997)
-ABI Prism 310 genetic analyzer with Big Dye VP1 VP1-4 sense [van Steenbergen et al., 2004) :
Terminator chemistry (Applied Biosystem) gl-mti-u;me 2639 %’)— éGGCCATGCCATGPACA’IUAG—E;G- ,
1-nested-senge 2170 6'- TIGCTCCTCTTTATCATGCTATG-5
Spain ﬁﬁﬁ’idjm thiocgaﬁn;ta {Boom et alﬁllgiso%) VP3/VPL/P2A  NH,-VP1 primer pair, COOH-VP1 primer pair [Sanchez et al., 2003b]
- rism 377 sequencer wil g Dye
‘Terminator chemistry (Applied Biosystem)
Sweden “-TRIZOL® L9 roagent {Invitrogen) VP1 HAZ21128, HA1865A8, 11A13698 {Tallo et al., 2008)
-ABI Prigm 3100 genetic analyzer with Big Dye YP1/P2A HAVE, HAVT, HAVS, HAV9[Grinde et al., 1997]
’ Terminator chemistry (Applied Biosyatem)
United Kingdom  -QIlAamp Ultrasens Virus Kit (Qiagen) VP1/P2A HAVS, HAVT [Grinde et al., 1997]

~CEQS000 sequencer with GenomeLab™ DTCS

Quick Start Kit (Beckman Coulter, Fullerton, CA)}

BR-8, BR-6 [Robertaon et al., 1992]

*The primers positions are given according to strain HPACG (M20273).

"Phe positions of the primers are actording to reference strain HM-175 (M14707).
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HAV Is Endemic Among Homosexual Men in Europe

products were purified and sequenced as described
previously [Teallo et al., 2003].

- The United Kingdom

HAV RNA was reverse transcribed into cDNA using
random hexamers (GE Healthcare, Buckinghamshire,
UK) and M-MLV reverse transcriptase (Invitrogen).
Primary amplification of the VP1L/P2A junciion was
amplified as previously described [Grinde et al., 1997].
The secondary amplification was performed with
primers BR-9 and BE-5 [Robertson et al., 1992} and
MegaMix Blue PCR master mix (Microzone Ltd.,
Ottawa, Canada) using the cycling conditions pre-
viously described [Bruisten et al., 2001].

Phylogenetic Analysis

a} VP region
v +

-
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The HAV outbreak strains were sequenced to a
different extent by the individual countries and hence
the overlapping region for all the sequences was too
small to distinguish these strains from other HAV
strains. Consequently, not all the sequences could be
included in the phylogenetic analysis. A region for
phylogenetic analysis was carefully selected that
could discriminate between strains, covered most of
the informative sites among the MSMi-strains, re-
presented both clusters, and included several strains,
Particular emphasis was given to phylogenetically
informative sites indicated in ¥jgure 1 as they
favor some trees over others. A site was considered
informative when there were at least two different
nucleotides at the site, each of which was present
in at least two sequences from different countries.
Only isolates with a nuclectide subatitution present in
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Fig, 1. Overview of HAV M5SM! sequences from outbreaks among homosexusl men in European
countries within (a) the N-terminal region of VP1 and (b) the VP1/P2A junction of the HAV genome. The
main cluster A outbreak strain is used as a consensus, The number of sequenced isclates from the
individaal countries is given in paventhesis. The 10 informative sites are indicated by arrows and their
positions are nambered according to reference strain GBM/WT. The regions used for phylogenetic analysis
are indicated with bars,
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more than two sequences from each outbreak were
included in the sequence alignment and sequence
analysis.

The N-terminal VP1 andfor the VPL/P2A regions,
corresponding to ot 2,146—2,341 and nf 2,868-3,144 in
reference strain GBM/WT, respectively, indicated by
bars in Figure 1 were used for phylogenetic analysis.
The sequences included in the distance-matrix were of
equal length, sequences partially covering these regions
were not included in the analysis. The other sequences
were HAV strains found in other risk groups in the
population in these countries, as well as sequences
obtained by BLAST searches in GenBank with the
outbreak strains. The sequences were aligned in
BioEdit (http://www.mbio.nesu.edu/BioEdit) and Mole-
- cular Evolution Analysis Software (MEGA) version
3.1 [Kumar et al., 20041, The genetic distences were
calculated using the Kimura-2-parameter model and
the trees were constructed by using neighbor-joining in
MEGA. Reproducibility was tested by performing 1,000
bootstraps in MEGA.

-Nucleotide Sequence Accession Numbers

HAV sequences found among homosexual men not
included in Figure 2 are obtainable from GenBank;
BAV/2/03/DEU (AY656711), 163ADAM (DQ387587),
232ADAM  (DQ3B7654), 235ADAM (DQ3887657),
047TADAM/MSM2 (AY343717), (66ADAM/MSM3
(AY343728), 071ADAM/MSM4 (AY343733), pat-21
(DQ469362), pat-22 (DQ469358), pat-23 (DQ469364),
pat-24 (DQ469355-6), pat-26 (DQ469352), pat-28
(DQ469365), UR-MSM-04-1-3 (AM260518-20).

RESULTS

Strains Involved in Outbreaks Among
Homosexual Men

Hepatitis A virus associated with homosexual men in
Denmark, Germany, the Netherlands, Norway, Spain,
Sweden, and the United Kingdoem over the peried 1997-
2005 was characterized by sequencing of the N-terminal
part of VP1 andfor VP1/P2A regions (Table II). By
nucleotide comparison, the majority of strains detected
among homosexual men formed & closely related cluster
that was named MSM1 (Figs 1 and 2). A few other
strains were also detected among hemosezual men in
some of the countries that were different from the
MSM1.strains; the MSM2-MSM4 strains in the Nether-
lands in 2001-2003 [van Steenbergen et al., 2004],
NOR-26 in Norway in 199798 [Stene~fohansen et sl.,
2002}, and BCN02 in Spain in 2002 (Fig. 2, Table I). The
cutbresk sirains were of genotype 1A, except BCNO2
(genotype IB), according to the nomenclature system of
Robertson et al. [1992]. The MSM2 and NOR-26 strains
were also closely related (data not shown). Phyolo-
genetic analysis of the strains found among homosexual
men, amongother risk groups in these countries, as well
as HAV strains from different geographica] regions are
shown in Figure 2.

. Med. Virel, DOI 10.1002fmv
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The MSM1 Outbreak Strains

By nucleotide comparison the MSM1-strains could be
subdivided further into two sub-clusters, shown as A
and B in Figure 1 and Figure 2. Out of the 10 informative
gites indicated (Fig. 1), 7 distinguished between clusters
A and B. The HAV sequences from outbreaks in the
Netherlands (232ADAM and 163ADAM) in the period
2000-2004, Spain (BCNG4.05) in 2008-2004, and
Denmark (DK-MSM1-04), Norway (NOR-MSM1-04),
and Sweden (SWE-MSM1-04) in 2004 were mainly
identical, representing cluster A. The outbreak strain
(BCN04.05) from Spain 20032004 showed one of the
substitutions characteristie for cluster Bin the VPI/P2A
region. The HAV sequences from homosexual men inthe
Netherlands in 1997-98 (pat-22) and 2003-2004
(235ADAM), Norway in 1997—98 (NOR-25), the United
Kingdom (UK-MSM-04-061 and UK-MSM-04-3) in 2004,
Sweden (SWE-29/04) in 2004, Spain in 2004-2005
(BCN05.04), and Germany in 2002—2003 (BAV/2/03/
DEL) formed cluster B. The NOR-25 outbreak strain
from Norway in 1997—98 contained five of six char-
acteristic sites of duster B in the VP1/P2A region, but
only one of the three sites that were covered in the
N-terminal of VP1. The outbreak strains; NOR-25, UK-
MSM-04-1, BCN04.05, BAV/2/03-DEU, and 232ADAM
showed substitutions charaecteristic for these particular
outbreak strains in addition to the common pattern of
the clusters. A single substitution in addition to the
cluster B pattern was common to one of the Swedish
strains (SWE-28/04) and one of the Spanish outbreaks
strains (BCN05.04). The strains from the Netherlands
(pat-22 and pat-23) and Norway in 199798 (NOR-25)
showed a common unique substitution.

Characterization of MSM1-Related Outbreaks

An epidemic curve of cases of hepatitis A associated
with the MSM1-strains classified by the three case
definitions (Table II) for the period 1997-2005 from the
seven European countries is shown in Figure 3. The total
number of MSM1-related cases is shown on a country
basis for the period September 2003 to August 2005 in
Figure 4. :

DISCUSSION

. Several cuthreaks of hepatitis A have been reported
among homosexual men in low endemicity regions in
Europeduring thelast decade. The dissemination of HAV
among homosexual men in Furopean countries was
therefore studied by molecular epidemiology inciuding
samples from Denmark, Germany, the Netherlands,
Norway, Spain, Sweden, and the United Kingdom. These
countries were all affected by outbreaks in the homo-
sexual communities in recentyears, The majority of these
strains formed a cluster of similar HAV strains that
were named MSM1 (Figs. 1 and 2). Very few nucleotide
substitutions were observed within the cluster of MEM1-
strains (Fig. 1). The results of this study suggest that
highly similar HAV strains are exchanged among the
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Fig. 2. Phylogenetictrees of the N-terminal of VP1 and the VP1/P2A
regions of HAV outhreak strains found among homosexnal men in hold
in comparison with strains found in other risk groups and strains from
different geographical regions. The phylogenetic analysis is based upon
the N-terminal part of VP1 and the VPL/P2A junction corresponding to

homoesexual communities in Eurape. HAV is a single-
stranded RNA virus that undergoes rapid genetic
changes due to the RNA-dependent RNA polymerase
that replicates with low fidelity and lack of proofreading
activity [Sanchez et al., 2003a). The nucleotide variation

nt 2,146-2,341 and nt 2,865-3,144 in reference sirain GBM/WT
respectively. Bootstrap values (1,000 replicas) for the clusters of MEM1
are shown, The trees were constructed by use of neighbor-joining of
Kimura-2 psrameter corrected distances. Acceesion numbers are
shown in parenthesis,

seen between the MSM 1-strains were probably caused by
natural drift in the HAV population that appears with

" time, and hence that the MSM1 strains were of the same

origin, The circulation of similar HAV strains in the
homosexual population on an international basis over

J. Med. Virel. DOI 10.1002jmv
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Fig. 2. (Continued)

time suggests an endemic HAV population among
homosexual men.

The clustering of MSM 1-strains was similar for the
two regions (N-terminal of VP1 and VP1/P2A), except for
the NOR-25 strain from Norway in 199798 (Fig. 1a,b).
Strain NOR-25 segregated in cluster B in the VP1/P2A
junction, whereas it shared two common informative

. Med. Virol. DOI 10.1002fjmv

sites with cluster A and one common site with cluster
B in the N-terminal region of VP1. Also the bootstrap
values could not clearly support clustering of this strain
with the other MS8M1-strains {data not shown). It is
disputable whether this strain should be regarded as an
MSM1-strain. The fact that this strain shares the same
substitutions as MSM1-related strains from the same
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TABLE II. Cases of Hepatitis A Associated With Homosextal Men in Seven European Countries Classified by Case definition
in the Period January 1957 to August 2005

Total  Outbreak period {(mm.yyyy)

Country Strain  Confirmed cases Probablecases Possible cases
Denmark MSM1 18 21 95 135 01.2004—12.2004
Germany MSM1 g9 g 59 T 11.2002-07.2003
The Netherlands MSM1 6 6 01.1997-03.1998
MESM1 53 7 60 08.2000-10.2004
MBM2 34 & 40 01.2001-02.2004
MSM3 3 3 05.2001-08.2001
MEM4 1 2 3 06.2001--08,2001
Norway MEM1 12 9* 21 - 10.1897-03.1998
NOR-26 5 5 10.1997-03.1998
MSM1 48 7 25 8¢ 05.2004-12.2004
Spain BCNO02 1 31 38 01.2002-11.2002
MSM1 2 70 72 07.2008-06.2004
MSEM1 2 6 8 12.2004--08.2005
Sweden MEM1 14 6 15 35 01.2004—09.2004
United Kingdom  MSM1 10 4 3 17 09.2004-11.2004
Total 219 63 319 601

*Posaible cases could be caused by either of the two co-circulating strains (MEM1 and NOR-26) in 1997-98 in Norway.

time, isolated in the Netherlands (Fig. 1b), supports
strongly the potion that these strains are of the same
origin. These strains are several years older and might
beregarded as ancestral strains or they evolved from the
same ancestral strain resulting in evolution of two
slightly different clusters. A recombination event in one
of the lineages can not be discounted. The cutbreak in
the United Kinpgdom involved two different MSM1
strains (Fig. 1b). The major ocutbreak sirain (UK-
MSM-04-1) appears to be more distinet than the other
MSM1 strains as it differs by two nucleotides from the

consensus sequence of cluster B resnlting in an amino
acid substitution.

An endemic hepatitis A sityation requires a continual
circulation of strains that are maintained in large
populations by continual supply of nen-immunized
persons. Meolecular epidemiological studies show that
in high endemic regions there are circulating popula-
tions of homeologous HAV strains, whereas in low
endemic regions strains are highly divergent due to
importation from different regions where high endemic
transmission occurs [Robertson et al, 1992]. In the
homosexual communities across Eurcpe, homologous
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strains were found from 1997 until 2004, suggesting
interconnected endemic populations of HAV in these
communities. In the Netherlands, the strains found
among homosexual men appeared as sporadic cases
from 2000 to 2004. The detection of MSMI-strains
among homosexual men in Norway and the Netherlands
in 1997-1938 indicates that this strain has been
circulating among homosexual men for & long time.
However, no outbreaks were observed in 1998-2000
and 2001-2002 (Fig. 3). Reported cases might have
remained unrecognized as homosexual men since not
al! countries in Europe include sexual orientation in
their surveillance data. Also, previocusly reported out-
breaks among homosexual men in London, Berlin, and
Paris were not included in the study because no samples
could be obtained. Alternatively, the appearance of
sporadic closely related strains over time might be due to
several independent introductions of HAV sirains of
the same geographical origin to the homosexual com-
munities in Europe, but this seems less likely.

The homosexual communities within the individual
eountries in Europe are probably too small to maintain
HAV in their population over time due to a limited
number of susceptible individuals. Following outbreaks,
small communities develop herd immunity that gradu-
ally will decline with the reeruitment of non-immunized
individuals to the communities [Widell et al., 1982,
1983; Gust, 1992; Melnick, 1995]). Consequently, in
smaller communities, outbreaks may oceur with a cyclie

J. Med. Virol. DOI 10.1002fjmv

" appearance. Seen on s more global basis, the homo-
gexual communities across Europe are probably so large
and interconnected that HAV may circulate for years
resnlting in an endemic situation among homosexual
men. Notified cases of HAV in these European countries
are mainly seen in certain risk groups whose habits or
lifestyle put them at high risk of infection, and not in the
general population. Other distinct strains were detected
among travellers to endemic regions and intravenous
drug users [Grinde et al, 1997; Stene-Johansen
et al.,, 1999, 2002; Bruisten et al., 2001; van Steenbergen
et al.,, 2004; Sunqvist et al., 2005; Tjon et al., 2005b]
suggesting that the MBM-related characterized strains
in this study were found among homosexual men
exclusively.

The molecular data suggest transmission of
HAV among men in homosexual communities in the
European countries. The epidemiological data alone
could only indicate transmission between homosexual
men in the different European countries to a very small
extent [Mazick et al.,, 2005} emphasizing the need of
molecular epidemiology in outbreak investigations. The
sexual practices among homosexual men place them at
high risk of infection, and increased travel with visits to
gay clubs contribute to a wide spread of HAV among
homosexual men in Burope. HAV infection seems to be
endemic in this risk group and new outbreaks among
homosexual men may be expecied soon. Vaccination of
homosexual active men in Europe is therefore necessary
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to prevent further outbreaks in these communities.
A local vaccinatiop policy based upon distribution of
vaccine to homosexual active men during outhreaks may
provide only limited preventive measures when HAV
spreads on a global basis.

ACENOWLEDGMENTS

We acknowledge the collaboration of Helena
Paiiella from the Barcelona Public Health Agency and
Margarita Salvadd from the Catalonia Reference
Laboratory for providing the Spanish samples to the
Enteric Virus Group of the University of Barcelona. We
further thank Michael Howitz and Kire Mglbak from
Statens Serum Institute, Department of Epidemiology,
Copenhagen. Johannes Schnitsler, fellow of the field
epidemiology {raining programme (FETP) in Germany
at that time and now at WHO, Geneva and Christina
Frank, Robert Koch-Institute, for the participation in
the outbreak investigation,

REFERENCES
Arauz-Ru:z P, Sundqmt I, Garcia Z, Taylor L, szona K, Norder H,
10. 1. Presumed commeon outbreaks of

hepatitis A in an endamc sreamnﬁrmadby limited sequencing
within the VP1 region. J Med Virol 65:449-456.

Bell A, Ncube F, Hangell A, Davison KL, Young Y, Gilson R, Macdonald
N, HuthiockR, arburtonF,Huguua‘I'il.mzﬁl Anoutbmatlgg
hepntms among young men associated Bexin
vamueg, Commun Dis Public Health 3:163-170. ving o

Blystad H, Klpvstad H, Stene-Johangen K, Steen T. 2004, Hepatitic A

outbreak in men who have sex with men, Oslo end Bergen, Norway:;
Euro Surveill. 8(48). www.eurosurveillance.org
Boom R, Sol CJ, Salimans MM, Jansen CL, Wertheim-van Dillen PM,

van der NJ. 1950, Rapid and simple method for purification of ~

nucleic acids. J Clin Microbicl 28:495—5083.

Bruisten SM, van Steenbergen JE, Pijl AS, Niesters HQ, van
Doornum GJ, Coutinhe RA. 2001. Molecular epxdemzology of
isagpamAvmmAmsterdan, the Netherlands, J Mad Virol 63:

—95.

De Jager C, Hejjne J. 2004. Increase of hepatitizs A in MSM in the
Netherlands. Euro Surveill B(22).

Delarocque-Astagneau E. 2004 Epidemic of hepatitis A among
homosezual men in Parig, 2000, Euro Surveill. 5(46),

Fanglm' J4-0. 1997, Hepahhs-.&-ﬂiuf\mg bei homosexnellen miénnern,

pidemiologisches Bulletin.

GrmdeB SteneJohansenK,SharmnB Hoel T, JensemusM Skau.gK.
1997. Characterisation of an epidemic of hepatitis A virus mvol
;nt‘.mvengus drug shusers—infection by needie sharing? J MedViml

3:69-75.

GustID. 1992, Epidemiological patterns ofhepatitis A in different parts
of the world. Vaccine 10:566--S58.

Jacobsen KH, Koopman J8. 2004, Declining hepatitis A seropreva-
lence; A global review and analysis. Epidemiel Infect 132:1005-
1022,

365

Kumar S, Tamura K, Nei M, 2004. MEGAS3: Integrated software for
Molecular Evolutionary Genetics Analysis and sequence align-
ment, Brief Bioinformat 5:150~163.

Mazick A, Howitz M, Rex 8, Jonsen IP, Weis N, Katzenstein TL, Haff J,
Mobbak K. 2005. HepahhsAoutbmakamongMSMlmkedtocmnl
sex and gay saunse in Copenhagen, Denmark. Euro Surveill.
May 10(5):111~114.

Melnick JL. 1995. History end epidemiology of hepatitis A virus.
J Infect Dis 171:52--58.

O'Sullivan D. 2004. Hepatitis A outhreak in men who have sex with
men. London, August-September 2004, Euro Surveill. 8.

R, Bosman A, de Zwart O, Stevena M, van der KL, van den HK.
1099, Outbraaknihepamla.mﬂottadammmtedwithvmtsh
‘darkrooms’ in guy bars. Commun Dis Public Health 2:43—46.

Robertson BH, Jansen BW, Kbanna B, Totsuka A, Nainan OV, Siegl G,
Widell A, Margolis HS, IsumuraS,ItnK.l!!Qa Geneticrelatedness
ofhepatms.&vm straing recovered from different geographical
regions. J Gen Virol 72:1865-1877.

Banchez G, menRM,Vanaclode,BoschA.ZﬂDZ Molecalar

nctenzahun a virus isolates from a {ranscontinen-
tal ghellfish-borne sutbreak, J Clin Microbiol 40:4148—-4155.

Sancher G, Bosch A, Gomez-Mgriano G, Donsingo E, Pinto RM. 2008a. - -

Evidence for quasispeciss distributions in the human hepatitis A
virue genome. Virology 315:34-42,

Sanchez G, Bosch A, Pinto RM. 2003h. Genomevariability and eapsid
structural consirainta of hepatitis & viras. J Virol 77:452-459.
Stene~Johansen K, Skaug K, Blystad H. 1998, Surveillance of hepatitis
llshjé muhcul;r epidemiologic studies, Tidsskr Nor Lasgeforen

:3725--3729.

Stene~Johansen K, Jermum PA, Hoel T, Blystad H, Sunde H, Skaug K.
2002. An outbreak of hepatitis homosexuals linked to &
family cutbreak. Infecuun 129:113-117.

SunqwstL.Ande iet MPTIM, von Sydow M, us I,

Svenungeson B, Ni mdermér?;;? Hepatitt A, Pmspekhvmlar
typmgavhcpaht dnrmnvshjl.r smittsamhandet som inte
av epidemianmilan; Smittskyd

Tallc‘l‘ Norder H, Tefanova V, OttK,UstinnV Prukk'l‘ Solomonova
O,Schmnit.! ZﬂmetK, L,Knapm'l‘ Magnius LO. 2003.
Sequential changes itis A virus genofype distribution in
Estonia during 1994 to 2001. J Med Virol 70:187-198.

Tjon GM, Gotz H, Koek AG, de Zwart, 0, Mertens PL, Coutinho RA,
Bruisten SM. 2005s. An cuthreak of hepnﬁt.is A among homeless
ggusg users in Rotterdam, The Nethetlands. J Med Virol 77:360-

Tjon GM, Witkmare CJ, Coutinho RA, Koek AG, van den Hoek JA,
Leenders AC, Schneeberger FM, Bruisten SM. 2005b. Molecular
epidemiology of hepatitis A in Noord-Brabant, The Netherlands. J
Clin Virol 32:128--136.

van Steenbergen JE, Tjon G, van den HA, Xoek A, Coutinho BA,
Bruisten SM. 2004. Two years’ prospective collection of molecular
and epidemiological data shows limited spread of hepatitis A virus
outside risk groups in Amsterdam, 2000-2002, J Infect Dis
189:471-482,

Widell A, Hansson BG, Moestrup T, Serlens Z, MathESEnLR, Johnsson
T. 1982, Acute hepatitis A, B and nun-A, non-B in & Swedish
commtnity studied over & ten-year period. Scand J Infect Dis
14:253-259.

Widell A, Hansson BG, Moestrup T, Nordenfelt E. 1983. Increased
occurrence of hepatltlsA with cychc outbreaks among drug addicts
in a Swedish community, Infection 11:198-200.

. Med. Virol. DOI 10.1002/jmv

e

42

C



7 N
PUHEAR IR 2-1 BI4KE 3-6
EER
EERNR FIRRE AENSS
{LHE &
. e | ®E0 E—HAFEH FEEREORS |
WAIES - BEEMK & # B H 200742 A1 B Bl BARBILEN
' BSE confirmed in Alberta. nEEhE
~RREV BT Canadian Food Inspection Agency
website: by b
REMEDLAZRT wWE. inspect ion. ge. ca/english/toc :
RS54 (R ¢. shiml .

R RERETCL o TERSNERERE, TN FHTROD L IRBOD I BHIREHE BSEVEMTRT 200 THS. | ERLOEEREIRIAR -
LMY AL 2000 EiCETH, RERRBREIRTH o/, T, RASNZBBIITHE - £F L. W FFTREDYEROEA ZDHhSXEASF
BEUL PR E NI 1997 FLBROBETH B2, HFEUVVE, BES<ERKIBROBRYEI, BL5<ER IFEDNITERL | BYL-2007-0271

JeZ ERBEND, HMEY /@ﬁﬂ*{ﬁmff’lféﬁotﬁiéiﬂﬁb UFORUHOMOY B8N T B/, RMREAEINETHT
HB. VPV P, ITNETOHFFIZBT L2 BSEEMERAE 2ESERT 07 ARE> TRES N/ 20705 LT 2003
TR TR O BSE EMSHE L TUR, B A/ DO 150,000 BERELTEL, ZThH07—¥0 56, ERICEAFSics |
v} % BSE DFEHBILFFITES, ARREOMEA20TETA 12 BERPIND LN I LRERBIENMFINS,

£v

HEE O ok B

BRELHEOER SHROM

HHAFToPEOBSEEMT, BYU Ao 150, 000 o, | B CHAAZEMB LOBBERBUSNEIRNWEL#EZ S,
SERMAFAEIC L TREEI V-, ZOHREMAMNSE S
M, AFFITBITS R URATBFHEETENEVWSEREEDS
Tz,




44



Canadian Food lnspar:’uon Agency ~ Animal Health — BSE Goﬂﬁmed in Alberta ~ Case 8 Page 1 of 1

Bel G, Smneve.., ’ BYL.-2007-0:

BSE CONFIRMED IN ALBERTA

OTTAWA, Felmuary 7, 2007 - The Canadian Food Inspection Agency (CFIA) bas confirmed the disgnosis of bovine spongiform encephalopathy (BSE} in 2 mature bul from Alberta,
: Theumma!‘sw'casnsundn-CFEAmuandnopmofnenmedLbehummfoodoranunalfned:ystem& .

Preliminary information indicates that the ags of the animal falls well within the age range of previous cases detected in Canada unider the national BSE surveiliance program. This
signifies that the animal was exposad to 2 very small amount of infective material, most likely during its first year of life.

An epidemiological investigation directed by international guidelives is underway to examine what the animal was fed early in its life and to identify its herdmates at the time. Al
findings wxll be publicly released once the investigation concludes.

Under Canada's enhanced feed ban, which comes into effect-on July 12, 2007, BSE shenld be eliminated from the national cattle hesd within spproximately 10 years, The CFIA
expests the peviodic detection of & limited number of cases 1o comtinue as the level of BSE continues to decline.

The finding of 2 mature enireal should not u'npact Canada's BSE country categorization submission to the World Organmuun for Animal Heslth (OIE). The science-based BSE risk-
level detsymination process requires that a country is able to demonstrate 8 full understending of the pathways that resulted in BSE exposure and expression, as well 25 the
implementztion of appropriate compmhmﬂvcm to block those pathways and protect hnman and enimal health, leading to the eradication of the disease over time.

The snimal was ideatified a the farm Ievel bry the national surveiliancs program, which has detected all cases found in Canada. The program tergets the highest risk cattle populations
and has tested roughly 150,000 animals since 2003. The surveillance results reflect an extremely low incidence of BSE in Canada. . .
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