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Prevention and Control, ECDC)#8#ft TR0 1 1220l "5 H (European Programme
for Intervention Epidemiology Training, EPIET) -EPIET fA 2011 4E454 40 B2 5 -
WAE ARG AR R E T S AR SRR« LA o 22 B 5 BRI P SR
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A BERREIATE - EEOITIRITRE - BERRAE LB -
FEETEE R AR - BRI £ TR RS RS
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AFRLRIIAR » FEEE RS R R RS i o ATk e
MS-Excel, EpiData/Entry FlStata 2B ERZMERE S UAFIH L5
TR TR B A » S P RO M FRATIR SR BT METRA T 22 2 S5
DUETTIRRMIE S BRI AT o MRS S SR A & AL AE 22
Bl LR BORE T LRI AG IR - DR B Re e (7 28t A T PR 2
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(=) SIS
AEMERIATUR » AL E A B S A Y ERARA (Generalised linear
model, GLM)ZKHETTZBIE T - B2 ARG UIER Stata EEE
PRI AR A, - BRI 5 i (R B, - I IR AR S R - BR
ST (Stratified analysis)Z4b - JRfm & A GLM A FEf 1 i

Bl
4

(linear regression) , #7HMEEF (logistic regression) , il
FAIAER (Poisson regression) » KAEFFSMT(Survival analysis)JRfe
KRR -

() T IST
AR AK > HA RS RO R DL 2 B A B
M BSHIEERL » AT B IR A B AR SRR N 2 - TR
IR I8 > FFLL sine, cosine SIS pRSsHEE Fr 2ok E I E
s, ST TRIIAR AR B AR S e T S (i - B A i
BEEEATERAT AR TS T - i o SRR MR S
LEIRE P AiRe RS T T E - BIEAABH NS (Autocorrelation) KA

(Spectral analysis)  FERERE T EFSAIHE EAT DU S ETARIE %
PR — P BT 25w -
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AFRAE X A R B S T e FE BT S A HYPS (Vaceine-preventable
diseases, VPD) o ELHEfE VPD FHRBHIE /148 - VPD Eiifl » VPD #1501
SN BN RSB - ARG e R AR AR
OB TR REAR L - BL R B M 4 e i PR B Bdeehl] VPD
B BI4N Dr. David Heymann k2 Dr. Roger 1. Glass ZEiaf HAKE > 52 -
AN R L o ARRFRAEN ARSI NG R 7 b S BB 17
ROHETTZBIETR - UL T/ N SURRBAR B 3 A S AT Y e e 2R
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1. FRATZ0E EsE R
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5 30-40 SEERFE 14-15 38 - AT EHT IS HIRANE - BRI
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Dir. 92/46/EEC, (EC) No. 2073/2005, 1S018593, EN/ISO 11290-1 K

11290-2 SATAHBRAGOA] o DIBREGAR P (ready-to-eat food) - Hirfrff
B8 G BRI 1 L BBV TR A 25 ATE Rt bk rh B AR R B -
HLAAEER BB AE HHREAG R A 25 B [F Ll S R S AR T AR
MR > TTAEF RIS ST AN 100ctu » R— IR 5 F 4R
E A ATF RIS A RN R S E R R IR A E TSRO BIEE -
FEIBRIR B fth e S A B R 25 T F A

http://ec.europa.ecu/food/biosafety/hygienelegislation/directive

s_en.htm

BRI AR B R ARARIR N S B GYRE1ATA (Zoonosengesetz)
B SR 51 (Epidemi egesetz ) AT o 3% A4 H BU RS S I B HIZ= R e
TP A R R I T B R B AL e ) e TR 2% - WARET I RHE
HFTREBERHET THSY o A ERBIm B B & W B8 % BCDC 4y
AR (TESSy) » LBl EFRH 2008 FELARTH WHO #HiE > 2008 FARH
{RERBARIAE Decision No 2119/98/EC 8T - 24l A
(Epidemologische Meldesystem, EMS, NeRS) i H b 4uyp mafi e AHE] -
AR LRGET o FRER AR AT E b = T B RSl Bl -
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*The Institute for Milk Hygiena, Milk Technology and
TESSy Food Science
ECOC +Natlonal web-based reporting system
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Bfl o WGP S IEIE » $29 ECDC TESSy (The European Surveillance

System)
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BUHAE HISIRT TR EE e -
ARG ERATIR SR 5 R g Bt A [ Rl R MR 8 B HIBOE
WO ETHES, - B EAYZER - B 2006-2012 > Styria, Salzburg,
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PRIRBIETIREE 7 - fEFHE 1> 4781E 2009-2011 4E5EERER -
/NS 15 BRRIAR AR N BB AR B E A IRRT - RIBESSE RIS
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HATES  MRPRE2EN S B =2 AR B - TR S ELEHR{E S
ZRESEMR - ABRGRE 250 FBRM= -
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(—) ESCAIDE 2011-2013 (European Scientific Conference on Applied
Infectious Disease Epidemiology)
ESCAIDE 2 Z | IR FE B2 RIS & - ARARL 2012 &
EOERE > #EEEES “A foodborne norovirus outbreak in a
boarding school, Austria, November 2011”7 < FZHfET & - EMELERCY
& BB A B KPR 0 B BODC £t SESEREHEYES
I e FHEHE 2013 45EE » SRR AR HUTIE R A AR T RN RNAS BCDC
HIFRAEIY « AW iR T B E B R B 5 ~ BOALRAET Y -
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e
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(PY4) IMED2013 (International Meeting on Emerging Diseases and
Surveillance)®
TR A SR BE SRR FH B R T H IR 2005 % 2011 4EAVHISS -
GBI BRI LR - A0 KR AL (FHEAD -
LA BRI R R A & B YRR One heal th FREEAHE
=

() GRS - XEGYREEHEE
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Health English (PHE) - & BAAEWEARAEYMET RN - AR R MR
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IRef] - 5944 B HERHIER R 38 22 pH K B S BB SR R e B M S IR
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A B ERAERSIEERD Mo E RN EZRERRAER - AT YR
THTRATE RS RATH R DL B R R AE R - TR B B R O TH - B
2009 R AR E YR ESOMERARR - SABAERRZERAER - PSR Ao R
FiAR ELMERRGE FHRZRA - MR E R AR L EH - IRERMEaTE AR L
EEERER P aEEREAZR - MITREREE R BRI - £E8H
AEHEEESERREEERER - MERERMAER - B A REES
HRIRBIRERL - B R AR A R B B 5 2 B R iR E S B A ARG 2R
%> BERSEFERZEE LEMHERS BRERN - KRR RAE R ME SR
FRUTAE BRR P ME T T es - R RS HI T B HR IR SR i (2 - 2941 Fiakfd
Gy rI B & HAN SR B SR e e iR B RHET TR - B2 5 TR SRR IR

SBRRARIG PE BERA R o DIBHRF BRERSD - TR R M BRINAE T B Rr B il e
BREAR R B4 KB BIER R ra el o AR ER R
A HIR S BERRA RS2 BREETREN L RS2 FER=HEE -’
SR IR o FHBRZER Rl — B R TR P SR A SR - SRR
Z% - BREHE R NEEYREEIN RN AR AR - R SRR AR B
{H% - RIFEHE AR LU BRI - IR R RERIELACSS  AGES Sl R Bt
FIRE RIS E EAIRNIREIR - £S5 11 B el g AGES #eE 3%
Mtk - Bi5 AGES T EMERR ATFTl S i FHRZAM - AEAMGK T B i T EIET TAF AR
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BERIEREMEAR R - BRI R U R AT ETE - AR IR R EEE
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1. BERAERTAZEEIR AR 20 EPIET ik - DARER AR AT IR B s v BilRK

R = N TN gL i
2. SEEHIEM AT H A% ESCAIDE BIBRHET & - AEIHLEE & Bl 2 B R R R Y
L
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3. EEACE T ECDC mRd R AR A B 2T EGETHE SRR FTRENM: - ME BCDC 3R HYEX
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AJREEWBUAE & EE%%HJ%%}\,%%%H&#EEE%%S{’E%Fa'ﬁﬁﬁ”ﬁ o AAFRAE
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S.W. Jian, E. Simons, M. Hohne, E. Offner, F. Allerberger, D. Schmid.
A foodborne outbreak due to norovirus in a vocational school, Austria
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@ Summary

On 28" November 2011, a school
physician informed the Austrian
Agency for Health and Food Safe-
ty (AGES) of 40 cases of gastroen-
teritis that occurred on 24" and
25" November in a vocational
school in the city of Salzburg, Aus-
tria. Two out of five students with
gastroenteritis tested positive for
norovirus (NV). A probable case in-
volved diarrhoea or vomiting in a
student, which occurred between
21 November and 5™ December
2011. A confirmed case was a pro-
bable case with an NV-positive
stool sample. Epidemiological fin-
dings led to suspect food items
prepared by the school kitchen
and consumed between 21 and
25" November as outbreak sour-
ces. All students at the school
were eligible to be included in a
retrospective cohort study. Forty-
eight cases fulfilled the outbreak
case definitions including three
(6%) confirmed cases among a to-
tal of 351 responding students.
The outbreak started on 23" No-
vember, peaked on 24" and ended
on 5" December. The cohort study
indicated a sour cream sauce
(food-specific relative risk (RR):
16.1; 95% CI: 3.9-67.5) and a tur-
key-strip salad (RR: 5.2; 95% Cl:
2.3-11.8) as the most likely sour-
ces, accounting for 85% of the 39
suspected foodborne  cases.
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chlisselworter:  Brechdurch-
fall, Berufsschule, Internat, K-
chenangestellte, Lebensmittel.

B Zusammenfassung

Ein Lebensmittel-bedingter
Ausbruch von Norovirus in ei-
ner Berufsschule im November
2011 in Osterreich

Ende November kam es zu einer
Héaufung von Brechdurchféllen bei
Schulern einer Berufsfachschule
mit Internat in Salzburg Stadt. Von
zwei der funf untersuchten Schii-
ler war die Stuhlprobe Norovirus
(NV) positiv. Die AGES wurde mit
der Aufklarung beauftragt. Ein
Ausbruchfall war definiert als
Brechdurchfall bei einem Schiler
mit Erkrankungsbeginn zwischen
21. November und 5. Dezember;
ein bestétigter Ausbruchfall hatte
zusétzlich eine NV-positive Stuhl-
probe. Die deskriptive Epidemio-
logie lieB Speisen, die von der
Schulkliche zubereitet und zwi-
schen 21. und 25. November von
den Schulern konsumiert wurden,
als Ausbruchquelle(n) vermuten.
Zur Priafung dieser Hypothese
wurde mit den 370 Schiilern eine
retrospektive Kohortenstudie
durchgefiihrt. Informationen Uber
die  Speisenkonsumation  der
Schiler an den besagten Tagen
erhoben wir mittels eines selbst
auszuflllenden Fragebogens. Wir
berechneten die Tages-spezifi-
sche Erkrankungs-Befallsrate flr
21.-25. November und fir jede
Speise das relative Erkrankungs-
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Risiko. Wir identifizierten 48 Aus-
bruchsfélle (drei bestatigt) unter
den 351 volisténdig befragten
Schulern. Der Ausbruch dauerte
von 23. November bis 5. Dezem-
ber, mit einem Fallzahl-Gipfel am
24. November. Héchste Erkran-
kungs-Befallsraten wurden bei
den Schillern beobachtet, die an
den Tagen 22., 23. und 24. No-
vember Speisen der Schulkliche
konsumiert hatten (10 %, 12,4 %,
4,7 %). Eine Sauercremesauce
(RR: 16,1; 95 % Cl: 3,9-67,5) und
ein Putenstreifensalat (RR: 5,2;
95% Cl: 2,3-11,8) erwiesen sich
als plausibelste Quellen des Aus-
bruchs. Insgesamt konnten mit
diesen Speisen 85% der 39 sus-
pekt  Lebensmittel-assoziierten
Félle erklart werden. Als Aus-
bruchsstamm wurde eine NV-Hy-
bride von Genotyp GGI.7 und
GGII.6 identifiziert. Die Art des
NV-Eintrags in die Schulkiiche
bleibt ungeklart, da keine Stuhl-
untersuchungen bei den Kiichen-
angestellten durchgeflihrt  wur-
den. Ein HACCP-Konzept (i.e.
Gefahrenanalyse und kritische
Lenkungspunkte) war in der
Schulkiiche nicht etabliert.

Abbreviations: HACCP = hazard ana-
lyses and critical control points; NV =
Norovirus; nt = nucleotide; GGIl = ge-
nogroup Il; AR = Attack rate
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Genotyping identified the hybrid GGII.7/GGI\.6 as the
virus causing the outbreak.

The mode of NV entry into the school kitchen re-
mains unclear as stool samples from kitchen workers
have not been tested. However, the lack of a hazard
analysis critical control point system (HACCP) in the
school kitchen might have caused the failure of food
safety procedures and facilitated the contamination
of kitchen surfaces and food items with NV.

B Intoduction

Norovirus (NV) is a single-stranded RNA virus that
can cause acute gastroenteritis in humans. NV can
spread via aerosolized vomit, contaminated food and
environmental surfaces and directly from person to
person via the faecal-oral route (KOOPMANS, 2008;
DREYFUSS, 2009). The infectious dose is low, ran-
ging between 10-100 viral particles and the incubati-
on period lasts on average from 24 to 48 hours
(KRONEMAN et al.,, 2008; TEUNIS et al., 2008). The
virus is increasingly recognized as a leading cause of
foodborne disease in Europe and is frequently repor-
ted to be associated with NV-excreting food handlers
(LOPMAN et al., 2004; KRONEMAN et al., 2006;
KOOPMANS, 2008; DREYFUSS, 2009).

The virus is classified molecularly into genogroups
(GG) and genotypes. Genome sequencing followed
by phylogenetic analysis is the most common me-
thod for genotyping (DINGLE, 2004). Most NV out-
breaks reported in the last five years in Europe have
been caused by the GGIl.4 genotype.

In Austria, notification of foodborne NV gastroen-
teritis has been mandatory since 2006 (BMG, 2009).
According to the 2012 update of the European NV
molecular platform (Noronet) in which the Austrian NV
reference laboratory has participated since 2008, 34
NV outbreaks were registered in Austria in 2008, 39 in
2009, 54 in 2010 and 21 in 2011 (SCHMID et al., 2005;
FRETZ et al.,, 2009; KRAUSE, 2009). The two domi-
nant GGl genotypes registered were GGII.4-2006b in
2008 and 2009 and GGH.4-2010 in 2010 and 2011.

On 28" November 2011, a school physician infor-
med the Austrian Agency for Health and Food Safety
(AGES) of 40 cases of gastroenteritis that had occur-
red on 24" and 25" November in a vocational school
in the city of Salzburg. Two of five stool specimens
collected from students with gastroenteritis were po-
sitive for NV. Insufficient hand hygiene among the stu-
dents was initially cited as the reason for the out-
break, putting the blame on the students affected. On
30" November, the provincial public health authority
of Salzburg commissioned AGES to investigate the
outbreak.

W Material and Methods

We investigated a school outbreak of gastroenteritis
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due to NV and performed a retrospective cohort stu-
dy among the students of the vocational school to
identify the source(s).

Descriptive epidemiology

We defined a probable outbreak case as diarrhoea
or vomiting in a student of the vocational school with
disease onset between 21" November and 5"
December 2011. A confirmed outbreak case was a
probable case with a stool sample positive for NV. A
suspected foodbarne case was defined as an out-
break case with disease onset not later than 28" No-
vember, considering the kitchen closure on 26" No-
vember. The outbreak team engaged the school
teachers in active case-finding, asking them to ask
students whether they had fallen sick with diarrhoea
or vomiting in the time period of interest. For each
identified case, we collected information on age, sex,
date of disease onset, symptoms (diarrhoea, vomi-
ting, fever, nausea, stomach ache, and cramps) and
on laboratory testing of stool specimen. The school
physician interviewed the first 20 patients on exposu-
re to food prepared by the school kitchen facility and
on exposure to a vomiting case in order to generate
hypotheses about potential sources of infection.

Analytical epidemiology

Epidemiological findings led us to suspect food
items prepared in the school kitchen and consumed
between 211" and 25" November as likely sources of
infection with NV. All students registered at the school
for the winter semester 2011/2012 and who had pos-
sibly consumed food prepared in the school kitchen
facility were eligible to be included in the retrospec-
tive cohort study. Information on food items consu-
med at the school on any of the days of interest (21—
25'" November) and at any meal (breakfast, lunch,
dinner) was collected via self-administered question-
naires, together with information on boarding school
status and demographics (age, sex). We entered data
into the Epilnfo software version 7 and used Stata
version 10 to calculate relative risks and 95% confi-
dence intervals by chi-square test and Fisher’s exact
test.

To identify the date of risk of infection, we defined
students exposed on specific days and day-specific
cases. For the particular day under study, a day-spe-
cific case was a case exposed to any food item on
that day and who fell sick within the following two
days, taking into account the incubation period for NV
of 24-48" (day-specific analysis) (SCHMID et al.,
2007). In the second step, we compared for each
food item the risk among exposed students with the
risk among the unexposed per day (day-wise food-
specific analyses), resulting in the food-specific rela-
tive risk (RR). We restricted these day-wise food-spe-
cific analyses to the days found to be associated with
illness in the day-specific analysis. We conducted
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stratified analyses to control for potential
confounders or effects of modification of exposure to
the different foods.

Laboratory investigations

The National Consultant Laboratory for Norovirus in
Germany tested the stool specimens available from
outbreak cases for the presence of NV using a
real-time PCR as described previously (MILLER et al.,
2002). Characterization of NV by genogroup was per-
formed by a nested multiplex RT-PCR. The genotype
was identified by direct sequencing and a neighbour-
joining tree analysis using a consensus region of
275 nt (nucleotides) in the RNA-dependent RNA poly-
merase gene open reading frame 1 (ORF1) and a con-
sensus region of 140 nt in the capsid gene open rea-
ding frame 2 (ORF2) (OH et al., 2003).

Environmental investigations

No staff in the school kitchen provided stool speci-
mens for laboratory diagnostics. The public health au-
thority did not collect food or environmental samples.

8 Results

Forty-eight cases fulfilled the outbreak case defini-
tions including three (6%) confirmed cases. Thirty-
seven cases (77%) reported nausea, 31 (65%) vomi-
ting, 29 (60%) stomach ache, 24 (50%) diarrhoea and
16 (33%) fever. The median age was 17 years (range:
14-20), 39 cases were male (81.3%) and 38 (80%)
were boarding students. We identified consumption
of food prepared in the school kitchen facility as the
only common link among the 20 case students inter-
viewed by trawling questionnaire. The outbreak
started on 23" November, peaked on the 24" and
ended on 5" December. The shape of the outbreak
curve suggested sources of infection on the 21%, 229,
23, 24" and possibly 25" November, foliowed by
non-foodborne transmission of NV on 26%, 27", 28"
November and 2" and 5" December (Fig. 1).

Analytical epidemiology

Of the 370 students registered at the school, inclu-
ding 207 boarding and 163 non-boarding students,
we recruited 351 students for participation in the re-
trospective cohort study. These encompassed 196
boarding students (response rate: 94.7%) and 155
non-boarding students (response rate: 95.0%).

The overall disease attack rate was 14% (48/351). The
median age of the cohort participants was 15 years (min
13; max 19) with a male: female ratio of 1:2. Males (RR:
2.2, 95% CI: 1.1-4.42) and boarding students (RR: 3.0;
95% Cl: 1.5-5.8) were more likely to be a case. When
stratified by boarding school status, males among the
boarding students were more likely to be a case (RR:
3.4; 95% Cl: 1.4-8.2, p=0.003). Of the 41 cases with
available data on disease onset (for seven outbreak ca-
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Fig. 1: Cases of an outbreak due to NV in Austria, November/
December 2011 by date of clinical onset (n=41; in seven cases
disease onset unknown); 1: indicates the day on which hand disin-
fectant effective against NV was provided and the school environ-
ment disinfected, 2: indicates period of kitchen closure

ses the onset of disease wasunknown), 39 were sus-
pected to be foodborne cases and included in the day-
specific analyses and subsequently in the day-wise
food-specific analyses.

Highest disease attack rates (AR) were seen among
the participants who had eaten any food on 22" No-
vember and 23 November (AR: 10%, 12.4%) (Tab. 1).
Using 21*' November - the day associated with the
smallest AR (0.4%) — as reference, the day-specific
relative risk (RR) of illness was 24.5 (95% CI: 3.3-
179.6) for food consumption on 22" November, 30.4
(95% Cl: 4.2-220.9) for food consumption on 23“No-
vember and 11.4 (95% CI. 1.5-88.3) for food con-
sumption on 24" November. The AR associated with
food exposure on 25" November did not differ signifi-
cantly from the AR associated with food exposure on
21t November (1.7% versus 0.4%).

Based on these findings we restricted the day-wise
food-specific analyses to 22", 23" and 24" November.
Compared with unexposed students, participants ex-
posed on 22" November to the consumption of veni-
son ragout, red cabbage/dumplings, cranberries, baked
potatoes or sour-cream sauce were more likely to be a
case (Tab. 2). After stratifying these food-specific ana-
lyses by exposure to sour-cream sauce, the food item
with the highest relative risk and biological plausibility,
consumption of venison ragout, red cabbage/
dumplings, cranberries and baked potatoes was no
longer associated with the risk of being a case (Tab. 3).
Participants who consumed Wiener Schnitzel,
potatoes or turkey-strip salad on 23" November were
more likely to be a case than those who did not consume
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these items (Tab. 2). After stratification of the food-spe-
cific analyses by consumption of turkey-strip salad,
consumption of Wiener Schnitzel or potatoes was no
longer associated with risk (Tab. 3). Of the 39 suspected
foodborne cases, consumption of sour cream sauce on
22" November or of turkey strip-salad on 23 Novem-
ber can explain 33 (85%) cases, all of which occurred on
2319-25" November. No food item consumed on 24"
November was associated with the risk of being a case.
The eight cases that occurred on 26™-28" November

Tab, 1: Day-specific attack rate (AR%j of the days 21¢'-25™ November 2011 in

an Austrian NV outbreak in a vocational school

inary Medicine Austria
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high homology in the capsid gene open reading frame
2 (ORF2) (94%) to the GGII.6 genotype (GenBank acc.
no AJ277620).

Environmental investigations

According to the school physician, no members of
the kitchen staff had taken sick leave and there was
no indication that kitchen workers with diarrhoea had
continued work in the week prior to and during the
outbreak. There was no hazard analysis critical con-
trol point (i.e. HACCP) concept for food safe-
ty in place in the school kitchen.

Days offood DYSPEAfe  payspecific AR(e W Discussion
i I ! of /N (.
SXROSNIE (New) _ias : gl LIS n_ _S_ The epidemiological investigation of an out-
Nov 21 245 1 0.4 break of NV gastroenteritis including a total of
—— 48 cases in an Austrian boarding school in
Nov 22 240 24 10.0 November 2011 indicated a foodborne gene-
Nov 23 242 30 12.4 sis for the majority of the cases. Insufficient
Nov 24 215 10 47 hand hygi_ene of boarding school students
———  may explain the few non-foodborne cases ge-
Nov 25 60 1 1.7 nerated by person-to-person transmission.

Day-specific exposed student defined as a cohort participant with food ex-
posure on the day under study; the decreasing numbers of the day-specific
exposed participants is due to exclusion of participants who had fallen sick

before or on the day under study;

?Day-specific case defined as a student who fell sick within the two days fol-

lowing the day of exposure to food

Genotyping of NV from the outbreak cases
identified the hybrid GGII.7/GGII.6 as the out-
break causing virus, which has not been pre-
viously reported in Austria. In Sweden,
among 101 foodborne and waterborne NV

Tab, 2: Day-wise food-specific attack rate (AR%) and food-specific risk ratio (RR) for food items served on 22" and 23" November; 95%

confidence intervals (Cl) and p-values.

Food items _ Food exposed  Foediunexgesed | 0 0 T
. Total Cases AR% | Total Cases AR% | RR 95%¢CI P

22" November; N=344

_ Sour-cream sauce 143 23 16.1 201 2 1.0 16.2 3.9-67.5 <0.01
Baked potatoes 161 23 143 183 2 11 131 31-546 <0.01
Ragout of venison o 199 22 114 145 3] 21 5.3 1.6-17.5 <0.01
Red cabbg_gefciumpling 184 19 10.3 160 6 3.8 2.8 11-6.7 0.02
Cranberries 137 15 1.0 | 207 10 4.8 2.3 11-4.9 0.03
234 November; N=343
Wiener Schnitzel 230 30 13.0 13 2 1.8 737 1.8-30.3 <0.01
Turkey-strip salad 139 25 18.0 204 7 3.4 5.24 2.3-11.8 <0.01
Potatoes 220 27 12.3 123 5 41 3.02 1.2-7.6 0.01

and on 2" and 5" December are suspected to be se-
condary.

Laboratory investigations

Three of seven stool specimens collected from stu-
dent cases tested positive for NV genogroup (GG) Il.
Genotyping of the outbreak virus characterized the
virus as a hybrid of the GGII.7 and GGII.6 genotypes.
The hybrid showed high homology in the polymerase
gene open reading frame 1 (ORF 1) (94.3%) to the
GGII.7 genotype (GenBank acc. no. AB039777) and

outbreaks in 2002-2006, four of the foodborne out-
breaks were also caused by this NV hybrid GGI.7/
I.6a (LYSEN et al., 2009). Most NV outbreaks repor-
ted in the last five years in Europe were caused by the
GGl1.3, 1.4 and L.b genotypes and the GGII.4 genotype
(SIEBENGA et al., 2008; VAN BEEK et al., 2012) but
the spread of recombinant viruses such as hybrids of
different polymerase and capsid genotypes has in-
creased over the past five years (REUTER et al., 2006;
LYSEN et al., 2009). The public health impact of emer-
ging recombinant NV strains is not yet known.
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Tab. 3: Stratified analyses: Food-specific risk ratio (RR) for food items served on 22" and 23 November stratified by the two food items
that are the most microbiologically plausible vehicles for NV (i.e. sour-cream sauce, turkey-strip salad); 95% Cl

Ei(posures _ Crude analyses Stratified analyses
RR (95% CI) RR (95% Cl) RR (95% Cl)
2014 November exposed to not exposed to
sour-cream sauce sour-cream sauce
Baked potato 131 (3.1-54.6) o 0.0
Ragout of venison 5.3 (1.6-17.5) 19(05-76)  1.6(01-24.9)
_Red cabbage/ dumpling 2.8 (1.1-6.7) 1.0 (0.4-2.4) 1.8 (0.1-28.8)
Cranberry 2.3(11-4.9) 1.2(0.5-2.6) ] 00
xposed t
PRI turfeﬁ(s)tr‘iep sglad t:ri;;i(sﬂ(r)i;s)e:afgd
Wiener Schnitzel 7.4 (1.8-30.3) c 2.8 (0.6-13.9)
Potatoes 3.0 (1.2-7.6) 0.9 (0.3-2.6) 2.8 (0.6-14.2)

As described in previously published NV outbreaks,
defining outbreak cases for each day of exposure
under study according to the incubation period of in-
fection increases the likelihood of identifying probab-
le sources of infection with a pathogen with such a
short incubation period as NV (SCHMID et al., 2007;
SCHMID et al.,, 2011a). Two dishes implicated by our
findings - the sour cream sauce and the turkey-strip
salad - are biologically plausible sources of infection
with NV. The other food items also implicated by the
findings of the day-wise food specific analyses such
as baked potatoes or Wiener Schnitzel are rather bio-
logically non-plausible as NV vehicles. This was con-
firmed by the findings of the stratified analyses, which
indicated the two biologically plausible food items as
effect modifiers for the others. Boarding students
were more likely to be cases, which can be explained
by the fact that sour-cream sauce and turkey-strip
salad were served for dinner.

Preparation of cold meals not requiring heating has
been repeatedly reported to be associated with food-
borne outbreaks of NV (KOOPMANS and DUIZER,
2004; SCHMID et al., 2007; SHOWELL et al., 2007).

NV can easily enter kitchen facilities of schools, ac-
commodations and health-care facilities via sympto-
matic and asymptomatic kitchen workers (SCHMID et
al., 2007; MOE, 2009; MARSHALL and BRUGGINK,
2011). Up to 20% of people infected with NV do not
have symptoms of gastroenteritis and may continue
to work and to have contact with food (MOE, 2009;
MARSHALL and BRUGGINK, 2011). A study in Japan
showed that the mean viral load in stools found in
asymptomatic food handlers was similar to that of
symptomatic individuals (OZAWA et al., 2007). Food-
borne outbreaks due to asymptomatic NV excretors
among kitchen staff have been repeatedly reported.
In Ireland in 2009, sandwiches, which were epidemio-
logically identified as the source of an outbreak, were
suspected to have been contaminated by asympto-
matic, NV-excreting food handlers (NICOLAY et al.,
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2011). In Austria in 2009, an outbreak of NV in a
healthcare facility was traced back to asymptomatic
kitchen staff excreting NV (SCHMID et al., 2011a).
Another mode of spread of NV into kitchen facilities
could be via kitchen workers, in whose households
somebody had fallen sick from an NV infection. This
was reported in an outbreak due to NV at a university
cafeteria in Texas in 1998 (DANIELS et al., 2000) and
in an outbreak among attendees of a party in Austria
in 2007 (KUO et al., 2009). A study of NV viability indi-
cated that NV can remain infectious for up to 28 days
at 20 °C on the surface of a kitchen (LAMHOUJEB et
al., 2009). The lack of a hazard analysis critical control
point system (HACCP) in the school kitchen might be
responsible for the failure of food safety and have fa-
cilitated the contamination of kitchen surfaces and
food items by kitchen workers excreting NV. However,
as no stool samples from the disease-free kitchen
workers, no food or environmental samples and no
information on the disease status of the kitchen wor-
kers’ household members were available, the mode
of entry of NV into the school kitchen remains unclear.

On 25" November (outbreak day 3), the school
cleaning staff cleaned and disinfected the surfaces of
the classrooms, toilets and public areas. On 26" No-
vember, the kitchen was closed for two days for
cleaning and disinfection. The school physician trai-
ned students and kitchen workers in Hand hygiene by
use of a hand disinfectant effective against NV (Bode
Sterilium Virugard®, Hartmann, Heidenheim, Germa-
ny), which was provided in toilets and in the kitchen
facility. Only two further cases were reported after
November 28" (outbreak day 6).

We recommended implementation of an HACCP
system, which is required by law in Austria but hard to
control in boarding schools due to the lack of person-
nel resources. We advise school directors to comply
with the Austrian guidelines for the control and pre-
vention of NV outbreaks (SCHMID et al., 2011b).
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Table 7. Attributes for being a “pediatrician &pulmonologist” who notified a laboratory confirmed case and practice in high-rate provinces

compare to those who practice in stable-rate provinces.

High-rate provinces (N=92 ) Stable-rate provinces (N=100 )
Sample Confirm  Notification PR Sample Confirmed case Notification prevalence PR
Variables size  edcase prevalence % (95%CI) size  reporter % (95%CI) (95%CI)

reporter (95%CI)

Knowledge on clinical

manifestations
Zﬁ:'ta)“ or low level of knowledge (0-6 26 19 727(51.8-86.8) Ref. 34 23 67.2 (49.5-81.1) Ref.
High level of knowledge (7-9 point) 50 35 69.6 (54.7-81.2)  0.96 (0.70-1.31) 57 43 75.5 (62.2-85.3) 1.12 (0.84-1,50)
Differentiate clinical manifestation
by age

No 11 9 78.2 (41.6-94.8) Ref. 8 6 73.5 (35.0-93.5) Ref.

Yes 64 44 68.9 (56.0-79.4)  0.88 (0.59-1.30) 83 60 72.2 (61.2-81.0) 0.98 (0.62-1.55)
Knowledge on laboratory
diagnostics
Median or low level of knowledge (0 - 1,
<118 point) 43 26 59.3 (43.4-73.5) Ref. 50 39 76.9 (62.5-86.9) Ref.
gé?:'s')e"e' of knowledge (11.8 -17 3 28 84.8(67.2:93.9) 143 (L061.94) 4l 27 66.5(50.479.5)  0.86 (0.66-1.14)
Laboratory confirmation seeking
behaviour
gaetei';ft"s“ﬁrma“"“ in <75% of all 14 8 57.1(311797) Ref. 17 11 64.4 (39.5-83.4) Ref,
iae‘;';:t‘;”ﬁ'ma”"“ in, 27576 0fialk 62 46 733(60.1-83.4) 1.28(0.79-2.10) 71 53 74.8(62.9-83.8)  1.15(0.79-1.71)
Place of practice
General Practice (“Ordination”) 35 20 55.7 (38.4-71.8) Ref. 42 28 64.8 (48.6-78.2) Ref.
General Hospital 30 24 81.5(63.7-91.7)  3.50 (1.10-11.1) 44 34 77.9 (62.9-87.9) 1.20 (0.91-1,59)
University hospital 11 10 87.4 (45.7-98.3)  5.49 (0.60-50.7) 5 4 80.0 (30.0-97.4) 1.23 (0.75-2.03)

S-W Jian Knowledge, practices and attitudes on pertussis among physicians, Austria, 2013

Binomial regression

The binomial regression was to test which attributes are the independent variables to be
associated with confirmed—case notification behavior among pediatricians and
pulmonologists. We adjusted the effects of the variables that were significant associated with
notification behavior in the prior analysis which included place of practice and level of
knowledge on laboratory diagnostics.

In high-rate provinces, pediatricians and pulmonologists who practice in a university hospital
are 1.55 times more likely to notify a laboratory confirmed case than those who practice in
qgeneral practices, after adjusting the effects of other variables.

In high-rate provinces, pediatricians and pulmonologists who have high level of knowledge
on laboratory diagnostics of pertussis are 1.35 times more likely to notify a laboratory
confirmed case than those who have median or low level of knowledge, after adjusting the
effects of other variables.

In stable-rate provinces, the variables of interests were not significant.

Table 8. Independent attributes for being a confirmed case reporter in high-rate and stable
rate provinces from binomial regression analysis

High-rate provinces  Stable-rate provinces
Variable utjustod PR (S5%CT) for  Adjusted PR (95%4CH)
confirmed case reporter  for confirmed case
N - - feporter -
Place of practice
General Practice (“Ordination”) Ref, Ref.
General Hospital 1,32 (0.94-1.87) 1.18 (0,88-1,57)
University Hospital 1,55 (1.12-2.17) 1.16 (0.63-2,13)
Level of knowledge on laboratory
diagnostics
Median or low level of knowledge Ref, Ref,
(0 - <11.8 polnt)
High fevel of knowledge 1.35 (1.02-1.80) 090 (0.67-1.19)
AsaTpents) — —
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A foodborne outbreak due to norovirus in a
vocational school, Austria, November 2011

BUYD

AGES/

S-W Jian!?, E Simons?, I Lederer!, E Offner?, M. Hohne?, F Allerberger?, D Schmid?
1 Austrian Agency for Health and Food Safety, Vienna, Austria
2 European Programme far Intervention Epidemiclogy Training (EFI.E‘I') ECDC, Stockholm, Sweden

3 Berman Consultant Lﬂh for Norovirus, RK1

. Accordlng to the 2012 update of noronet (European NV molecular platform), there were for Austna 34 registered in 2008, 39 in 2009 54 in 2010,
and 21 NV outbreaks in 2011. The 2 dominant GGII genotypes were GGII.4 2006b in 2008/2009, and GGIL.4 2010 in 2010/ 2011.

« On 28 Nov: school physician informed AGES about 40 cases of gastroenteritis
= Cases occurred on 24-25 Nov in a vocational school in city Salzburg
« 3/7 stool specimens from diarrhea case-students were positive for NV

« On 30 Nov, the provmual publlc health authonty Salzburg mandated AGES to |nvest|gate the outbreak.

Descriptive epldemlology active case ﬁndlng by school teachers, description of cases by place, time and person; r_ollectmn of information on food

exposure and exposure to vomiting case

R

Outbreak Case definition: a probable outbreak case is diarrhea/vomiting in a student of affected school with disease onset between 21 Nov- 5 Dec 2011;
a confirmed outbreak case is probable case with NV positive stool sample; a suspected foodborne outbreak case is a outbreak case with disease onset not
fater than 28 Nov, considering date of kitchen closure an 26 Nov.

Analytical epidemiology: cohort study
Cohort of interest: 370 students registered at the school for 2011/2012 and a posslble consumer of food prepared in school kitchen facility for on days
21-25 Nov, 2011.
Data collection: Information on food items consumed at school on 21-25 Nov collected via self-administered questionnaire,

Plan of analyses: I: day-specific analysis yielding day-specific attack rates (AR%),, 1I: day-wise food-specific analyses yielding food-specific risk ratios.
Day-wise food-specific analyses were restricted to these days found associated with illness in day-specific analysis.

Stratified analyses: to control for potential confounding or effect modification of the different food exposures.

Descriptive epidemiology

48 cases fulfilled outbreak case definitions
consumption of food prepared in the school
kitchen facility was only common link among
case-students  interviewed by trawling
questionnaire. Shape of the outbreak curve
suggested sources of infection on the days
21, 22, 23, 24 and possibly on 25 November,
followed by non-foodborne transmission of
NV on 26, 27, 28 Nov, 2 and 5 Dec
(Figure 1),

Figure 1; cases by date of onset of an outbreak
due to NV in Austria, November 2011 (n=41)
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Analytical epidemiology I

Day-specific analysis

Using Nov. 21 with the smallest AR% as
reference for computing day-specific risk ratios
for 22-25 Nov. (Table 1).

Table 1; Day-specific attack rate (AR) and risk ratio
(RR) of 21-25 November

- Day-
;m:fe me!((éi‘%dm ¢ sefic W) RR O os%cl
n

21 Nov 245 1 0.4 Reference

2Nov 240 24 100 245 33-179.6
23Nov 242 30 124 304 422209
24Nov 215 10 47 114 15883
25Nov 60 1 17 41 03643

Highest attack rates (ARs) and risk ratios (RRs)
were seen among students, who have eaten any
food on 22 and 23 Nov.

No significant difference was found in day-
specific attack rate between the two days 21
Nov and 25 Nov.

Laboratory investigation

Genotyping of the outbreak virus characterized
the virus as a hybrid of GGIL7 genotype and
GGIL6 genotype. The hybrid showed high
homology in the polymerase gene open reading
frame 1 (ORF 1) (94.3%) to the GGIL7
genotype and high homology in the capsid gene
open reading frame 2 (ORF2) (94 %) to the

GGILS genotype

Analytical epldemlology 11

Day-wise food-spedific analyses

Table 2; Food-spedific risk ratios (RR) for 22 and 23 Nov;
95% confidence interval (CI) and p-value.

Food items Total RR 95%CI P
2 Fovermbes; =341
Sour cream sauce 143 | 16.2
Baked potato 161 | 13.1
Ragout of venison 199 | 5.3
Red cabbage/ dumpling 184 | 2.8
Cranberry 137 | 23

(I3 Hovember; N30 719 ;
Wiener Schitzel 230 | 737
Turkey strip salad 139 | 5.24
Potatoes 220 | 3.02

Students who consumed venison ragout, red
cabbage/dumplings, cranberries, baked potato or
sour cream sauce on 22 Nov,

Students who consumed Wiener Schnitzel,
potatoes or turkey strip salad on 23 Nov were
more likely to be a case (Table 2)

Stratified analyse indicated two items
independently associated with the disease risk:
Sour cream sauce: 16.2 (95%CI:3.9-67.5)
Turkey strip salad: 5.2 (95%CI:2.3-11.8)

Outbreak control measures: On 25 Nov
(outbreak day 3), the school cleaning staff cleaned
and disinfected the environmental surfaces of the
classrooms, toilets, and public areas. On 26-27 Nov
the kitchen was closed for cleaning and
dlsmfection

Epidemiological ﬂndlngs indicated two bjologlcallv plau5|ble outbreak sources sour cream sauce and turkey strip salad.
e autErEaR NV aeht 7/GGILE, which has not been reported before in Austria.

- Ge pingofl
cking a HACCP in the school kitchen mlght have f %ltchm surfaces and food items.
+ The mode, how NV entered school kitchen, remained unclear due to ARftrmation.c

workers, and disease status of kitchen workers' household members. =
+ We recommend Implementation of a HACCP, which is required by law in Austria, but hardly to be [

personal resources.

+ We advise the school director to comply with the AGES guidelines for control and prevention of NV outbreaks.

Kontaktperson:  Shu-Wan Jian | Abteilung

ie | Wahring

Osterreichische Agentur fiir Gesundheit und Erndhrungssicherheit GmbH

253,1090, Wien. E-Mail: shu-wan.jian@ages.at

resem.e of asymptomatic excreting kitchen

school due to lack of

www.ages.at
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Increasing incidence of pertussis in Austria, 2005-2011 AGES

S-W Jian'?, D Schmid!
1 Austrian Agency for Health and Food Safety (AGES), Vienna, Austria
2 European Programme for Intervention Epldemiology Training (EPIET), ECDC, Stockholm, Sweden

Within the previous 3-5 years, a substantial rise in reported cases of pertussis has been noticed in two of the nine Austrian provinces
The Federal Ministry of Health mandated the AGES to assess the observed different trends and to generate hypotheses on possible reasons for the
findings on trend differences among the provinces
Since 2010, primary pertussis vaccine series have been recommended among infants aged 3mo, 5mo and 12mo

National surveillance data were used: monthly aggregated data for 2005-2008; cased-based data for 2009-2011
Case definition used: WHO recommendation until 2008; EU/ECDC recommendation since 2009 onwards

From 2005-2011: Annual incidence of total Austrian population, and by province
From 2009-2011: Annual incidence by age-group and age-group specific proportional distribution by onset month
Province-specific proportional distribution of cases by case classification (possible, probable, confirmed)

Its.

From 2006-2011; in 3/9 provinces incidence increased : « In the 0-9 years old: cases (10-19%) peaked in Aug/Sep and in February
Styria: by 3.5/100,000/y, Salzburg: by 1.9/100,000/y, UA: by 1.0/100,000/y | (3-12%)

From 2009-2011; in province Tyrol increase from 0.3-5.8/100,000. In the 2 10 years old, cases peaked (10-12 %) from Sep.-Dec. (Fig. 3)
The other 5 provinces showed stable Incidences (“low/stable incidence
provinces”) Fig. 3. Proprotlonal case distribution by age and month of onset, 2009-2011
In 3 of the 4 “high-incidence provinces", age-group 0-14 y only affected

20% -
In 1 of the 4 “high-incidence provinces”, both age-groups 0-14 y und 215y
affected (Fig. 1, 2 and 4). 3
§15% -<ly
Fig.1. Pertussis incidence in the nine provinces of Austria, 2005-2011 ‘s —14y
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Fig. 4. Geographical location of the four “high-incidence provinces” (in grey)
and the five “low/stable inddence provinces” (In white) in Austria

Fig. 2. Pertussls disease incidence by age group, Austria, 2009-2011 Favay
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Based on the national surveillance data we found four provinces, which experienced a considerable increase within the past 3-5
years (= high incidence provinces)
The other five provinces showed stable incidence or decreasing trend (=low/stable incidence provinces)
In one of the four “high incidence provinces” all age groups were affected: Styria

The hypotheses on reasons for the provincial differences in the annual incidence trend:

- Different notification behaviour of physicians

= Clinical misclassification of cases

- Laboratory misclassification of cases

- Different province specific vaccine coverage of primary or booster immunisation

Kontaktperson: Shu-Wan Jian | Abtellung Infektionsepidemiologie | Wahring 25a,1090, Wien. E-Mail: shu-wan.jian@ages.at
Osterreichische Agentur fiir Gesundheit und Erndhrungssicherheit GmbH www.ages.at




