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Track: Food & water borne diseases - Qutbreaks

A foodborne Norovirus outbreak likely related to the infected infant
of a food handler, Austria, 2007

Hung-Wei Kuo (1, 2, 4), Daniela Schmid (1), Karin Schwarz (1), Eva Magnet (3),
Anna-Margaretha Pichler (1), Franz Allerberger (1)

1. Austrian Agency for Health and Food Safety (AGES), Vienna, Austria

2. European Programme for Intervention Epidemiology Training (EPIET), European Centre for
Disease Prevention and Control, Stockholm, Sweden

3. Public Health Authority of the Province of Upper Austria, Linz, Austria

4. National Health Command Center, Center far Disease Control, Taipei, Taiwan

- -BACKGROUND...

A cluster of gastroenteritis due to norovirus occurred within two days after a Christmas party
in a restaurant on December 14, 2007. Consumption of food at the party was the potential
common link among all patients. We investigated the outbreak to identify the source of the
outbreak and the vehicle(s) of transmission.

We defined a case as a person [1] who attended the party or prepared food for the party
dinner{2]who fell ill with symptoms of diarrhea or vomiting after December 14. We conducted
a retrospective cohort study among participants and kitchen staff of the restaurant.
We calculated food-specific risk ratio (RR) and used a log-linear model for multivariable
analysis. Stool samples of nine cases were tested for norovirus and diarrhoea causing bacteria
by the Austrian reference laboratory for norovirus.

RESULTS = o

A total of 21/63 cohort members fulfitled the definition of a case. Eight cases were ferale.
95% of cases fell ilt within 48 hours following food exposure. Three cases tested positive
for Norovirus. Consumption of "schinkenrolte" (ham roll) was associated with risk of
gastroenteritis (adjusted RR: 3.9, Clg5%: 1.6-9.8). Neither food nor environmental samples
were available for microbiological investigations. A kitchen assistant’s infant fell sick with
narovirus gastroenteritis two days prior to the party.

CUCONCLUSIONS i o i
As “schinkenrolle” is usually consumed raw, it was most likely contaminated with norovirus
during preparation by the kitchen assistant. Not only food handlers but also their household
contacts should be considered as a potential source of foodborne outbreaks. Food handlers
should be informed of the risk of transmission of gastrointestinal iliness from infected relatives
and raise awareness about the hand hygiene,

: Abstract B



1345 (69.98%) of cases up to 2005 had a recorded treatment outcome. 1145
(85.1%) of cases had a successful treatment outcome. Spatial analysis
identified one significant geographical cluster. Logistic regression showed
the likelihood of successtul treatment was significantly increased in those
aged less than 75 years, non-Caucasian with no recorded risk factors for
TB. The likelihood of successtul treatment was significantly decreased in
two of 14 NHS Beard areas, those receiving three or fewer anti-tuberculous
drugs and those with drug resistant organisms.

Conclusions: Distinct spatial and demographic patteming exists in drug
therapy and treatment outcome for TB in Scotland but further investigation
is required to understand the public health implications.

18.105 | geroprevatence of Leptospirosis in

Sdo Paulo, Brazil
E.C. Romero, R.M, Blanco. Adoifo Lutz [nstitute, S0 Paulo, Brazil

Background: Leptospirosis is a zoonetic disease that has now been iden-
tified as an emerging infectious disease. It is caused by pathogenic spiro-
chetes of the genus Leptospira. The natural hosts for Leptospira spp.
come from a variety of species of which the rodent is the most important
reservoir. Leptospirosis epidemics are often related to heavy rainfall and
flooding favorable for rodent infestations. Because of its climate, Séo
Paulo may be at high risk for leptospirosis. This study was undertaken to
study the epidemiological profile of urban leptospiresis in the city of Sdo
Paulo, Brazil.

Methods: Retrospective study was undertaken from January 2003 to
December 2007. A laboratory-confirmed case is defined as 4-fold rise in
titer between acute and convalescent phase samples and presumptive
when a single sample showed a minimum titer of.1:200 or when two or
more samples did not show a four-fold increase in titer.

Results: Atotal of 520 cases were recorded. A peak was observed in
2004 and 2007 with 107 and 136 cases, respectively. The mean annual
incidence rate was 0.52 per 100,000 population. Although leptospirosis
occurred in persons of all ages, middle-aged adults were most frequently
infected: 23.46% of the cases were in adults from 31 to 40 years of age,
mostly males (85.58%) with an overall ratic of males to females of 5.9:1.
Among the cases, 406 (78.08%) were considered serologically confirmed
cases and 114 (21,92%) presumptive cases. Cross-agglutination with at
least two serogroups occurred in 92 cases. lcterohaemorrhagiae was the
predominant serogroup (287 cases, 57.11%), followed by Autumnalis (34
cases, 6.54.%) and Cynopteri (30 cases, 5.77%). The seasonal summer
distribution was evident in all years, with the peak months being Decem-
ber to April. Several days of heavy rainfall were followed by an increase
in laboratory-confirmed cases of leptospirosis.

Conelusion: This neglected disease remains as a public health problem
in the country. An understanding of the relationship between leptospirosis
incidence and heavy rains is indispensable for implementing appropriate
preventive measures.

18.106 | Tuberculosis in Austria: An Analysis of the Past
10 Years, 19972006

H.W. KUOQ, F. Allerberger, A. Indra, S. Pfeiffer, S. Daniela. Austrian
Agency for Health and Food Safety, Vienna, Austria

Background: The objectives of this surveillance data analysis were to
describe the burden of tuberculusis (TB}), a mandatory nofifiable disease,
in Austria from 1997 io 2006 and to elucidate the relevance of immigrants
for TB incidence.

Methods: The annual incidence of TB and multi-drug-resistant (MDR)-
TB was calculated from the cases recorded for the years 1987-2006 at
the national TB-Reference Genter. Changing of TB burden over time was
measured by simple linear regression or log-linear regression model, The
incidence estimates were compared between immigrants to Austra and
Austrian citizens by chi-square test.

Resuits: A total of 11,496 TB-cases including 7,009 culture-positives
were recorded. During the chservation periad, the TB-incidence decreased
significantly by 0.77/100,000 inhabitants per year (total incidence percent

170 |
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age change: 41.3%). The incidence was significantly higher in immi-
grants: in 2000 with a 3.99 times higher incidence and in 2005 with a 6,96
times higher incidence. The TB-incidence in Austrian citizens decreased
linearly by 0.91/100,000/year: their highest MDR-TB-incidences recorded
were 0.03/100,000 in the years 1997, 1998, 2001 and 2003. The MDR-
TB-incidence in immigrants was multiple times higher compared to Austri-
ans {ratio range = 10.66—infinity) in all 10 years. Between 1997 and 2002
the MDR-TB-incidence in the immigrants peaked with 0.72/100,000 in 1999
and between 2002 and 20086 with 2.45/100,000 in 2004.

Conclusion: As in other European countries, the TB-incidence in Aus-
tria decreased during the past 10 years. The peaks of TB-incidence in
2000 and 2005 and of MDR-TB-incidence in 1999 and 2004 in immigrants
reflect the population mobility across Europe. The highest number of immi-
grants to Austria between 1997 and 2006 were recorded in 1999 and in
2004, mirroring the war in Kosovo and in Chechnya—both high TB-
endemic areas. The influx of TB from abroad did not influence the burden
of {uberculasis in Austrian citizens,

18.107 | jnyasive Pneumococcal Disease in Gran Canary
sland 2004-2007

A.J. Garcia Rojas’, P. Garcia Castellano’, A. Bordes Benitez?,

F. Troncoso Mendoza?, A. Fenoll Comes?, P. Matute Cruz?, D, Nufez
Gallo'. 'Public Health Service, Las Palmas de Gran Canaria, Spain,
*Microbiology Service. Gran Canary Hospital, Las Palmas de Gran
Canaria, Spain, *Microbiology. Center of Majadahonda, Madrid, Spain,
'Public Health Service, Santa Cruz de Tenerite, Spain

We present the epidemiological decriptive characteristics and the tempo-
rary distribution in Invasive Prneuimococcal Disease in general population
and the mostly prevalents serotypes in children lower 5 years in Gran
Canary Island, during the temporal period 2004—2007

Prospective study of the Invasive Disease confirmated and notified
cases fo the Gran Canary Microbiological Informative Sistem, between
2004~2007, and hospitalized in Gran Canary with laboratary diagnosis as
S. Pneumecoccal in blood, Cerebral Spinal Fluid, or in other usually ster-
ile places and acute disease with a compatible clinic of Pneumococcal
Disease .

In the studied period, there were notified 196 cases, 40 (20%) in 2004,
63 (32%) in 2005, 43 (22%) in 2006 and 50 {26%) in 2007. Also the 20%
of sickness were below 5 years old, the 39% between 5 and 65 years and
the 32% older 65 years. The total number of male afected was 125 and
of female was 71. Relations Male/Female: 1,76 In chiidren lower 5 years
only rested 9 processes without tipifying. Of the 48 tipified,62,5% were
not prepared by the 7-valent conjugate vaccine. The serolype most iden-
tified was the 19A (27%)}, and the 14 (12%)

We must remark the presence of this disease in older people. The
appearance of the isolated vaccinal serotypes could be conditioned by
the mentioned use of the vaceine in a high percentage of lawer 5 years old
population. In respect to years 2004--2005, in 2006 was detected a higher
numbers of serotypes not predictables for the vaccine (69%), over the
predictables (31%). in 2007, 87,5% nhot predictables and 12,5% predicta-
bles, We have to increase the knowledge of this disease with a continued
alertness, remarking the need of to confirmate the diagnosis and have
isolations to identify the causer serotypes

18.108 Emergence of Rift Valley Fever in Mayotte, a

French Indian Ocean Territory

D. Sissoko', C. Giry?, P. Gabrié?, A, Tarantola*, F. Pettinellis, L. Collets,
E. d'Ortenzio!, P. Renault!, V. Pierre!. 'Institut de veille sanitaire, Ceflule
interrégianale d’épidémiologie {Cire) Réunion-Mayotte, Drass de la
Réunion, Saint-Denis de la Réunion, France, 2Laboratoire de Biologie,
Centre Hospitalier, Mamoudzou, Mayotte, France, SCellule de veille
épidémiologique, Centre Hospitalier, Mamoudzou, Mayotte, France,
“Institut de veille Sanitaire, Département International et Tropical,
Saint-Maurice, France, SLaboratoire de Biologie, Centre Hospitalier,
Mamoudzou, Mayotie, France

Background: Mayotte is a French territory located in the south-west
Indian Ocean. Epidemic intelligence conducted at the Institut de Veille
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Tuberculosis in children in London,
1999-2007
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1. Eurapean Programme for intervention Epidemiology Yraining (EPIET),
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. Health Protection Agency, Landos Region Epidemiology Unit, LK

N

Tuberculosis (TB) is a particutar public health concern in
London, with a 1987-2007 incidence increase from 21 to
43/100,000 population. Cases of TB in young children
representrecently acquired infection and serve as a surrogate
marker for ongoing community transmission. The objective
of the study is to describe childhood T8 patterns, in order to
orient TB-control activities.

Data on childhood (0-16 years) TB cases from the Enhanced
TB surveillance system, London, 1999-2007 were analysed,
We calculated incidence over time and described the
childhood TB cases by country of origin and ethnicity.

In 2007, almost 8% of new London TB cases were in children
{n=251) and 2% in under-fives, a similar proportion since
1999. ChildhoodTBincidence remained stablefrom19g9-2001
at 11-12/100,000 population, increased to 14.6/100,000 in
2002, and remained relatively static at 16-17/100,000 from
2004-2007. Incddence in underfives fluctuated between
9-14/100,000 since 2002 (relatively small numbers). in 2007,
most (53%) London childhood TB cases were UK-born.
However, 94% were from an ethnic minority - 51% Black
African and 22% Indian subcontinent ethnicity. OF the non-
UK born, 32% were in the UK for more than g years,

tn London, T8 incidence in children overall is not decreasing.
This is a cause for concern as it is a marker of ongoing
transmission rather than reactivation of old disease.
Onequarterofthese casesarein under-fives, with implications
for household transmission. Most of these children are from
ethnic minority groups. As many of these children are UK-
born, or recent (less than five years) arrivals to the UK, early
intervention is possible. This information should be used to
target interventions and ensure no missed opportunities for
prevention,
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Does increasing immigration affect
the epidemiology of TB in Austria,
1997-20067

Hung-Wei Kuo (1, 2, 3), D. Schmid {2), 5. Pfeiffer (2}, A. indra

{2), k. Allerberger (2)

1. Eurapean Programse for Interventian Epidemiology Training (EPIET),
European Centre for Disease Prevention and Contral (ECDO), Stockholm,
Sweden

2. Austrian Agency for Heafth and Food Safety (AGES), Vienna, Ausiria

3. Centers for Disease Cantral, R.0.C. {faiwan)

As seen in other high-income European countries, the
incidence of tuberculosis (TB) in Austria decreased over
the past decade. The proportion of TB-cases in foreign-born
populations settled in Europe increased during this period.
Also in Austria immigration activities increased. The aim of
the present study was to study the influence of immigration
on the TB-burden in Austria.

Descriptive and correlational analyses were performed using
the case data from the National TB-database and aggregated
data from the Austrian population statistics and immigration
statistics. Foreign-born Austrian residents {non-Austrians)
were defined as long-stay non-Austrians when having lived
in Austria for at least 5 years, otherwise defined as short-
stay non-Austrians.

There was no correlation found in the annual TB-incidences
between Austrians and non-Austrians {r=0.01; p=0.98).
The age distribution differed significantly between these
two groups: non-Austrian TB-cases were younger. The age-
adjusted province-specific incidence rates between these
groups did not correlate (r=0.43, p=0.25). There was no
positive correlation found between increasing immigration
and TB in Austrians. A positive correfation was found
between immigration from high TB incidence countries and
TB in non-Austrians (r=0.87, p<«0.o1). A total of 94% of the
TB cases in non-Austrians were diagnosed in the first 5 years
after arrival. In particular, the number of T8 ¢ases in short-
stay non-Austrians positively correlated with the increasing
immigration from high TB-incidence countries (r=0.86,
pec.01}.

The only observed effect of immigration was that increasing
immigration from high TB-incidence countries is related
to increasing TB cases in short-stay non-Austrians.
This indicates reactivation of remote infection. Serological
studies in immigrants from high TB-incidence countries are
recommended to provide evidence for decisions making on
further control measures.
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A non-foodborne norovirus outbreak among school
children during a skiing holiday, Austria, 2007

Hung-Wei Kuo'?, Daniela Schmid', Karin Schwarz!, Anna-Margaretha Pichler!, Heidelinde Klein3,
Christoph Konig?, Alfred de Martin®, Franz Allerberger!

1Austrian Agency for Health and Food Safety, Vienna, Austria

?European Programme for Intervention Epidemiclogy Training (EPIET), Stockholm, Schweden

3Public Health Authorities, Salzburg and St. Pélten, Austria

Ein nicht-lebensmittelbedingter Norovirus-
Ausbrucp unter Teilnehmern eines Schulschi-
kurses, Osterreich, 2007

Zusammenfassung. Hintergrund: Die Bedeutung von
Noroviren (NV) als mafigebliche Ursache lebensmittel-
bedingter Krankheitsausbriiche wird zunehmend aner-
kannt. Wir berichten iiber einen Norovirus-Ausbruch
mit 176 Erkrankungsfillen, der imm Dezember 2007
Schiiler und Lehrer von 4 Schulen betraf, die ihre Schul-
schiwochen in einem Schiilerheim in Salzburg absol-
vierten.

Methodik: Durch die betroffenen Schulen wurden
Fragebidgen verteilt und Daten zu Erkrankungsstatus,
Erkrankungsbeginn, Krankheitsdauer und Hospitalisa-
tion erhoben. Im Rahmen einer Kohortenstudie wurden
die Schikursteilnehmer beziiglich Exposition gegeniiber
die im Rahmen des Schulschikurses angebotenen
Lebensmittel befragt.

Ergebnisse: Von den 284 Teilnehmern erfiillten 176
die Definition eines Ausbruchsfalls (Befallsrate: 61,9%).
Insgesamt erklédrten sich 264 Teilnehmer des Schulschi-
kurses bereit an der Kohortenstudie teilzunehmen
(Riickantwortrate: 93%). Die tagesbezogene lebensmit-
telspezifische Analyse zeigte, dass keines der zZwischen
Dezember 8 und 12 im Schiilerheimn angebotenen Leb-
ensmittel in einem signifikanten Zusammenhang mit
den Erkrankungen stand. Die tagesbezogene Analyse
belegte Montag (RR: 9,04; 95%Cl: 6,02-13,6; p<0,001)
und Dienstag (RR: 3,37; 95%CI: 2,56—4,43; p<0,001) als
die beiden Tage mit dem hochsten Risiko einer Exposi-
tion gegeniiber Norovirus.

Diskussion: Die epidemiologische Abklirung zeigte,
dass eine lebensmittelbedingte Genese fiir den be-
schriebenen Norovirusausbruch auszuschliefen ist.
Aerogene Norovirus-Ubertragung ausgehend vom In-
dexpatienten (wiederholtes Erbrechen im Bus und im
Hotelfoyer) ist als Ausgangspunkt anzusehen. In den
lJetzten Jahren haben sich Noroviren europaweit als die

Correspondence: Univ.-Prof. Dr. Franz Allerberger, Osterreichi-
sche Agentur fiir Gesundheit und Erndhrungssicherheit (AGES),
Spargelfeldstrafle 191, 1220 Wien, Austria, E-mail: Franz.
Allerberger@ages.at

wichtigsten Erreger von Gastroenteritis-Ausbriichen bei
Touristen etabliert. Tourismus gilt in Osterreich als eine
Schliisselindustrie. Ein zeitgerechtes Hinzuziehen der
Gesundheitsbehdrden sollte bei jedemn Norovirus-Aus-
bruch erfolgen, unabhingig ob lebensmittelbedingt
oder nicht.

Summary. Norovirus is increasingly recognized as a
leading cause of outbreaks of foodborne disease. We re-
port on an outbreak in Austria that reached a total of 176
cases, affecting pupils and teachers from four schools
on a skiing holiday in a youth hostel in the province of
Salzburgin December 2007. A questionnaire was sent to
the four schools in order to obtain data from persons
attending the school trip on disease status, clinical on-
set, duration of illness and hospitalization. A cohort
study was undertaken to identify the sources of infec-
tion. The school trip attendees were interviewed by
questionnaire or face-to-face on their exposure to food
items from the menu provided by the hostel owner. OF
the 284 school holiday-makers, 176 fitted the definition
of an outbreak case (attack rate 61.9%). A total of 264
persons on the ski holiday participated in the cohort
study {response rate 93%). The day-by-day food-specific
analyses did not find any food items served on any of
five days (December 8-12) of the holiday to be associat-
ed with infection risk. The day-specific risk analyses re-
vealed Monday December 10 {RR: 9.04; 95% CI: 6.02-13.6;
P<0.001) and Tuesday December 11 {RR: 3.37; 95% CI:
2.56-4.43; P<0.001) as the two most risky days for hav-
ing being exposed to norovirus. According to the epide-
miological investigation, airborne transmission of no-
rovirus originating from the first vomiting case most
probably initiated this outbreak; foodboxrne genesis was
excluded. During recent years, norovirus has become
increasingly established as the most important caus-
ative agent of epidemic gastroenteritis in holiday-mak-
ers all over Europe. Tourism is one of the primary indus-
tries in Austria. Timely involvement of the relevant pub-
lc health authorities is essential in any outbreak of no-
rovirus gastroenteritis, irrespective of its genesis.

Key words: Norovirus, outbreak, airborne, cohort study.
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Introduction

Infection with norovirus is exceedingly widespread and
common {1]. In temperate climates transmission of the
virus occurs year round with a higher incidence of dis-
ease in the winter months. The average incubation pe-
riod is 24—-48 h, although ranges of 15-60 h have been
observed. Norovirus was first recognized in association
with a point-source outbreak of gastroenteritis, and this
pattern has remained the most common for outbreaks
in which norovirus is implicated as etiologic agent [2-4].
The virus is increasingly being recognized as a leading
cause of foodborne disease in Europe and the USA [5-8],
with the majority of foodborne outbreaks in which a vi-
rus is identified being caused by norovirus [9]. Most of
our knowledge on norovirus transmission is gained
from investigation of naturally occurring outbreaks. We
describe a norovirus outbreak among pupils on a skiing
holiday for which a retrospective cohort study was able
to exclude food itemns as the source of the outbreak.

Background

On Saturday, December 8, 2007, 44 pupils from a school
in Vienna arrived at a youth hostel {4-bed rooms) in the
Austrian province of Salzburg where they planned to
spend a week’s skiing holiday. One of the pupils had
vomited several times while traveling in the bus and
also immediately on arrival in the lobby of the hotel.
Even though this child with gastroenteritis was given a
single room to prevent further exposure of the other
pupils, nine other children among the 44 pupils fell ill
within the following 50 hours. The following day, De-
cember 9, an additional 240 children from three other
schools (1 in Vienna, 2 in the province of Lower Austria)
arrived at the same hostel. In the following five days
(December 10-14) a further 159 pupils fell i1l with gas-
troenteritis. One school group departed on Thursday,
December 13 and the pupils from the other three schools
on December 14. On Saturday, December 15, the Aus-
trian Agency for Health and Food Safety (AGES) was
mandated to investigate this cluster of cases.

The dominating symptom of vomiting, the rapid
spread of disease, the high attack rate and the short du-
ration of disease (<48 h) led to the suspicion of norovi-
rus as the causative pathogen. The weekend of Decem-
ber 15-16, after departure of the pupils and teachers of
the four schools, the hostel was cleaned and chemically
disinfected. Seven more pupils fell sick with gastroen-
teritis on December 15, 16 and 17 (Saturday, Sunday,
Monday) after returning home from the holiday. On De-
cember 19 the suspicion of norovirus as outbreak agent
was confirmed when stool samples, obtained from one
cluster case at the request of AGES, tested positive for
norovirus by RT-PCR.

Descriptive epidemiological investigation

Definition of an outbreak case

An outbreak case was defined as a holiday-maker who
(a) was a pupil or teacher from one of the four schools (2

in Vienna, 2 in Lower Austria), (b) had accommodation
in the youth hostel between December 8 and December
14, and (c) fell ill after December 7 and not later than
December 21 with symptoms of diarrhea or vorniting.

Active case finding

A questionnaire was sent to the four schools and as-
signed to all participants of the skiing holiday (Decemn-
ber 8 - December 13/14). Data were obtained on disease
status, clinical onset, symptoms (nausea, fever, vomit-
ing, diarrhea, abdominal cramps), duration of illness
and hospitalization.

Results of the descriptive epidemiological
investigation

Of a total of 284 holiday-makers who stayed in hostel X
in the province Salzburg during the week December
8-14, 176 fitted the definition of an cutbreak case, in-
cluding one case of laboratory-confirmed norovirus in-
fection (attack rate 61.9%). Among the cases, 144 (81.8%)
suffered from nausea, 152 (86.4%) from vomiting, 109
{61.9%) from abdominal cramps, 49 (27.8%) from fever,
90 {51.1%) from diarrhea and 66 (37.5%) suffered from
both diarrhea and vomiting. The median duraticn of
illness was 2 days (range 1-4). Four cases were hospital-
ized. The outbreak lasted from December 8 to Decem-
ber 17 and peaked on Decermber 12 (Fig. 1).

The only common link identified among the cases
was that they stayed in the same hostel during the week
December 8-14 and consumed food prepared and
served by the family who own the hostel. Questioning of
hostel staff found that neither staff nor their respective
household members had suffered from gastroenteritis
between December 8 and December 12; that is, during
the period the meals were prepared.

All cases in the school class who were first to arrive
at the hostel had been exposed to the vomiting primary
case on the bus or in the hostel lobby. Cases from the
three schools arriving at the hostel one and two days
later were exposed to pupils who were already ill and to
the norovirus-contaminated environment of the hostel.
There were two small dining rooms and one big restau-
rant in the hostel where all guests met for breakfast,
lunch and dinner. Apart from the primary case of the
outbreak, no other cases were isolated. During the week
of the outbreak, exposed surfaces and fomites in the
hostel were cleaned and disinfected using alcohol-based
disinfectants.

Foodborne genesis of the outbreak was considered
unlikely.

Cohort study

Cohort of interest

A total of 284 persons (266 pupils, 18 teachers) from four
schools who stayed in the youth hostel from December
8 to December 13/14 for the one-week skiing holiday
were considered as the study cohort (the at-risk group).

wkw Anon-foodborne norovirus outbreak among school children  3-4/2009
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Data collection

The cohort members were interviewed by questionnaire
or face-to-face on their exposure to food items from the
menu provided by the hostel owner and served between
December 8 and December 12.

Study population

Of 284 persons, 265 {including the pupil who fell ill be-
fore arriving at the youth hostel) responded to the ques-
tionnaires (response rate 93%); a total of 264 persons
(247 pupils, 17 teachers) free from gastroenteritis before
arrival at the hostel were therefore included in the co-
hort analyses.

Definition of the exposure

The hypothesis to be tested was that food items pre-
pared in the hostel kitchen and consumed by the school
groups between December 8 (Saturday) and December
12 (Wednesday) were the sources of infection. The fol-
lowing food items were tested as potentially risky expo-
sure items: soup, turkey with rice, potato wedges with
vegetables, broccoli and dessert buffet served Saturday
evening; pasta with salad from the buffet and fruit
served Sunday midday; soup, Wiener schnitzel, pud-
ding or pizza and cheese served Sunday evening; potato
soup, cut-up and sugared pancake with raisins and ap-
ple sauce or pasta with tomato sauce served Monday
midday; vegetable soup, pasta Bolognese and ice cream
served Monday evening; zucchini cream soup, fried
meat loaf with mashed potatoes, vegetable burger and
fried turkey meat loaf served Tuesday midday; soup,
chicken filet with rice and potato burger served Tuesday
evening; noodles with sausages and salad, stewed fruit,
cheese dumplings served Wednesday midday; noodle
soup, steak, potato wedges with salad and yogurt and
vegetable strudel, turkey served Wednesday evening.
The five days December 8-12 (Saturday-Wednes-
day) were considered as the relevant days on which risky
exposure to food might have occurred. For the day-by-
day analyses of the food-specific attack rates and re-
spective risk ratios, the persons who had eaten on the
particular day under study were included in the day-
specific cohort. The number of cases and the number of
persons in the dencminator therefore varied for the
day-by-day food-specific cohort analyses [8, 9.

Data analyses

Day-specific attack rates (AR %) were computed disre-
garding the individual food items offered on the specific
day. For the day-specific risk ratios, the attack rate for
the specific day was compared with the pooled attack
rate of food exposure having occurred on the other four
days. Taking into account that the etiological agent was
norovirus and knowing its short incubation period
(24-48 h), persons who had fallen ill on Sunday or Mon-
day were included in the numerator when considering
food exposure on Saturday as risky exposure. The de-
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nominator was given by the number of persons who ex-
perienced food exposure on that particular day. The
pooled food-specific attack rate was computed from the
number of cases attributed to the remaining four days
divided by the total number of food exposures experi-
enced by the cohort members on those four days. The
day-specific ratios for Tuesday, Wednesday, Thursday
and Friday were similarly computed.

Food-specific attack rates and food-specific risk ra-
tios (95% CI) were calculated day by day for all items
offered between Saturday, December 8 and Wednesday,
December 12. Taking into account the average incuba-
tion period of norovirus {24-48 h), food items consumed
2448 h before onset of symptoins were considered pos-
sible sources of infection. Therefore, when computing
food-specific attack rates for food items offered on Sat-
urday, December 8, only cases who became ill on De-
cember 9 or 10 (Sunday, Monday) were included in the
numerator; cases who fell il on or after December 11
(Tuesday) were included in the denominator, as they
were considered as non-ill persons in the food-specific
analyses for Saturday. For food eaten on December 9
{Sunday), those who became ill on December 10 or 11
{Monday, Tuesday) were included in the numerator;
those who became ill on or after December 12 were in-
cluded in the denominator. For food eaten on December
10 (Monday), those who became ill on December 11 or
12 (Tuesday, Wednesday) were in the numerator. For
food eaten on December 11 (Tuesday), those who be-
came ill on December 12 or 13 (Wednesday, Thursday)
were in the numerator. For food eaten on December 12
{(Wednesday), those who became ill on December 13 or
14 (Thursday, Friday) were in the numerator, Persons
were removed from the cohort after they were reported
ill, since they were no longer at risk. Persons who fell ill
after December 14 were considered as secondary cases
and included in the denominator only.

We used the sofiware package Epilnfo 3.4.1 for Win-
dows for data entry and SAS 9.1 for Windows for analy-
ses.

Results

Of the 264 subjects of the cohort study, 113 were female
(42.8%). A total of 168 cohort members {159 pupils,
9 teachers) fitted the definition of positive disease status
possibly related to food exposure on days December
8-12; 72 of the ill persons were female (43.1%). Among

Days of interest AR % exposed

Table 1. Day-specific norovirus attack rates (ARs) and risk ratios (RRs) for the days December 8-12 =
AR % unexposed RR 95% Cl P

the 168 patients, 140 (83.3%) had nausea, 146 (86.9%)
had vomiting, 104 (61.9%) had abdominal cramps, 48
(28.6%) had fever, 85 (50.6%) had diarrhea and 63 (37.5%)
suffered from both diarrhea and vomiting,

The day-by-day food-specific analyses did not find
any of the food items served on any of the five days De-
cember 8-12 to be associated with infection risk. The
analyses of the day-specific risk ratios revealed that the
risk of being infected was highest on Monday Decem-
ber 10 with a relative risk of 9.04 (95% CI 6.02-13.6;
P<0.001), followed by Tuesday December 11 with a rela-
tive risk of 3.37 (95% C! 2.56-4.43; P<0.001) (Table 1).

Discussion

We describe a non-foodborne community outbreak of
norovirus in Austria that reached a total of 176 cases.
The outbreak took place in a youth hostel in the prov-
ince of Salzburg and affected pupils and teachers from
four schools: two from Vienna and two from different
public health districts of the province of Lower Austria.
The local public health officer learned about the out-
break only on December 17, the day on which the last
three outbreak cases occurred. She was contacted by
the Agency for Health and Food Safety (AGES), which
was mandated for investigation of the outbreak by the
provincial public health authorities of Lower Austria.
According to Austrian law, only norovirus infections
that are foodhorne are subject to statutory reporting,
thus the clinicians who treated the hospitalized case-
patients did not provide data on clinical and microbio-
logical investigations to the local public health officer
because they were convinced that the outbreak of “en-
teric winter-flu” had a non-foodborne genesis. All noro-
virus outbreaks, whether foodborne or not, should be
notifiable to the public health autherities and should be
investigated in order to provide information on possible
hygienic shortcomings and to allow for targeted inter-
ventions such as the implementation of adequate pre-
ventive measures.

According to the descriptive epidemiological inves-
tigation of the outbreak, airborne transmission of noro-
virus from the first vomiting case most probably initiat-
ed the outbreak. Because of the close contact among
pupils and teachers, the outbreak continued for the fol-
lowing nine days through direct person-to-person trans-
mission and also through exposure to the contaminated
environment, the infectious exposures most probably
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occurring in the two small dining rooms or in the vari-
ous 4-bed rooms. The two most risky days for being ex-
posed to the virus were Monday 10 and Tuesday 11.

The analytical epidemiological investigation made
it possible to exclude a foodborne genesis. Non-food-
borne norovirus outbreaks are often characterized by a
variety of modes of transmission: person to person via
the fecal-oral route, via acrosolized vomit, or from the
contaminated environment via physical contact or
aerosols [9)].

In the outbreak described here, the outpatient phy-
sicians and the hostel staff cooperated fully in the in-
vestigation and the application of the recommended
control measures. Nevertheless, the immediate involve-
ment of the public health officer could have facilitated a
more rapid response to the outbreak through represen-
tative sample collection, case series investigation and
prompt implementation of appropriate norovirus con-
trol measures such as superficial cleaning angd disinfec-
tion of the affected environment and hand hygiene us-
ing appropriate disinfectants. However, following the
departure of all guests, comprehensive cleaning of the
environment on December 15 and 16, as well as chemi-
cal disinfection {using a peroxide-based disinfectant)
and heat disinfection of itemns ineligible for chemical
disinfection, prevented further outbreaks during the
winter season in this hostel.

During recent years, norovirus has become increas-
ingly established as the most important causative agent
of epidemic gastroenteritis in holiday-makers all over
Europe [10]. Although no such outbreak has previously
been described in Austria, norovirus is regularly impli-
cated in large outbreaks of vomiting and diarrhea in
Austrian hotels. Tourism is one of the primary indus-
tries in Austria and prompt action in response to gastro-
enteritis outbreaks is highly necessary. Only the prompt
isolation of patients with norovirus gastroenteritis and
appropriate disinfection of contaminated hands and
the contaminated envirenment with disinfectants ap-
propriate for norovirus can enable rapid control of com-
munity norovirus outbreaks. Prompt involvement of the
relevant public health authorities is therefore essential
in any outbreak of norovirus gastroenteritis, regardless
of its genesis. The authors conclude that, in addition to
the existing national guidelines published in 2006 on
the management of norovirus outbreaks in healthcare
settings {11], common guidelines for the management of
norovirus outbreaks in the hotel and tourism industry
are also needed in Austria.

This non-foodborne norovirus outhreak also high-
lights the importance of inter-district and inter-provin-
cial collaboration in properly investigating outbreaks
involving a tourist destination, where tourists from
many different areas can usually be expected. In Aus-
tria inter-district and inter-provincial collaboration is
regulated only for foodborne outbreaks at present [12],
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Lebensmittelbedingter Ausbruch von
Gastroenteritis durch Shigella sonnei,
Osterreich, 2008

Zusammenfassung. Wir berichten, fiir Osterreich erst-
malig, {iber einen lebensmittelbedingten Ausbruch von
Gastroenteritis durch Shigella sonnei. Am 14. Juli 2008
ertangte die AGES Kenntnis tiber das gehufte Aufireten
von laborbestétigten S. sonnei Infektionen in einem Be-
zirk des Bundeslandes Salzburg. Alle Betroffenen hat-
ten vom 7. bis zum 9. Juli an einem (vorzeitig abgebro-
chenen) Jungscharlager in Tirol teilgenommen. Bin
Jungschar-Ausbruchsfall wurde definiert als jemand
der am Jungscharlager teilnahm und in der Zeit 8. bis
12. juli an Durchfall erkrankte. Unter den 61 Teilneh-
mern erfiillten 42 Jungscharlagerteilnehmer die Defini-
tion eines Jungschar-Ausbruchsfalls; darunter fanden
sich 31 kulturbestitigte Félle und 11 Félle mit negativen
Stuhluntersuchungen. Das Alter der 42 Erkrankten be-
trug im Median 11 Jahre (Min: 8, Max: 60), 26 waren
weiblich. Die epidemiologische Falldefinition fiir Se-
kundirfillie bei Haushaltsmitgliedern lautete: ein Haus-
haltsausbruchsfall war jemand, der am Jungscharlager
nicht teilnahm und ab 10. Juli an Durchfall erkrankte
und 1 bis 3 Tage vor Erkrankungsbeginn mit einem
Jungschar-Ausbruchsfall Haushaltskontakt hatte. Von
den 11 Haushaltsausbruchsfillen unter den 139 befrag-
ten Haushaltsmitgliedern wurden 10 baktericlogisch
untersucht; 4 Haushaltsangehtrige hatten eine kultur-
bestitigte S. sonnei Infektion. Das Alter dieser Sekun-
dirfille betrug im Median 39,5 Jahre (Min: 15 a, Max: 48
a), 6 waren weiblich. S. sonnei wurde auch bei einer der
beiden Herbergsbetreiber nachgewiesen. Alle 36 Isolate
waren Biotyp gl, Lysotyp 12, und mittels PFGE vonein-
ander nicht zu unterscheiden. Eine Kohortenstudie un-
ter den 61 Teilnehmern des Jungscharlagers erbrachte
die Konsumation von Salat (an zumindest einem der
drei Tage} als Risikofaktor mit einem relativen Risiko
von 2,71 {95%: 95% CI: 1,38-5,32, p = 0,004). Von den 42
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Agentur fiir Gesundheit, und Erndhrungssicherheit (AGES),
Wihringerstrafe 25a, 1096 Wien, Austria, E-mail: daniela.
schmid@ages.at

Ausbruchsfillen des Jungscharlagers konnten 34 auf die
Konsumation von Salat zurlickgeflihrt werden. Die
asymptomatisch infizierte Herbergsbetreiberin, welche
die Salate mit blofen Hinden zubereitete, ist mogli-
cherweise die Quelle der Kontamination. Ohne eine
epidemiologisch-analytische Untersuchung wire die
Assoziation mit Lebensmitteln bei diesem Shigellosen-
Ausbruch nicht erkannt worden.

Summary. We report on the first foodborne outbreak of
Shigella sonnei described in Austriz. On July 14 2008,
AGES was informed of a cluster of 22 laboratory-con-
firmed cases of infection with §. sonnei restricted to
public health district X in the province of Salzburg. All
cases had attended a youth-group trip to a small village
in the province of Tyrol from July 7 to July 9. An out-
break case among the trip participants was a person
who (1) attended the trip and (2) fell ill with diarrhea in
the period between July 8 and July 12. Among the 61 trip
participants, 42 fitted the outbreak case definition, in-
cluding 31 culture-confirmed cases. A household out-
break case was a person who (1) did not participate in
the trip, (2) fell ill with diarrhea not before July 16 and
(3) had household contact with an outbreak case be-
tween one and three days before onset of iliness. Of the
11 household cutbreak cases, 10 were tested by stool
culture and four of these had a laboratory-confirmed
S. sonnei infection. In addition, one of the two hostel
staff tested positive for S. sonnei. All 36 isolates were bi-
otype gl, lysotype 12, and were indistinguishable from
each other by PEGE. A cohort study among the trip par-
ticipants revealed a risk ratio of 2.71 for consumption of
salad {on at least 1 of the 3 days of the trip) (95%
CI: 1.38-5.32, P=0.004). Among the 42 cases, 34 could
be explained by consumption of salad. The landlady of
the hostel, who prepared the salad with bare hands, was
a carrier and was assumed to be the source of contami-
nation of the salad. Without proper epidemiological
analytical investigation of this shigellosis outbreak, its
association with food consumption would not have
been identified.

Key words: Outbreak, shigella, foodborne, salad.
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Introduction

Shigellosis is an acute bacterial disease of the large and
small intestine and is caused by one of four shigella spe-
cies. Shigellosis due to Shigella sonnei is more frequent
in industrialized countries, whereas S. dysenteriae, S.
boydii and 8. flexneri account for most isolates from de-
veloping countries [1, 2]. Humans are the most relevant
reservoir of shigella [1, 3, 4]. The pathogen is transmit-
ted directly by the fecal-oral route or indirectly through
contaminated food and water, with an incubation peri-
od of 1-3 days. Watery diarrhea is mainly associated
with S. sonnei and bloody diarrhea with the other three
species. The period of communicability lasts during the
acute illness and usually until four weeks after illness;
asymptomatic carriers can be another source of infec-
tion. Appropriate antimicrobial treatment reduces du-
ration of excretion to a few days [1]. Outbreaks of
shigellosis have been associated with crowded condi-
tions and poor personal hygiene, such as in prisons,
daycare centers, schools and psychiatric institutions
[5-9]. Large-scale outbreaks of foodborne shigellosis
have been caused by infected food handlers practicing
poor standards of personal hygiene [10-13). Information
on predominant sources and transmission routes of in-
fections is crucial for targeted prevention of foodborne
illnesses, and outbreaks frequently offer the only arena
for gaining knowledge. Improved knowledge, in turn,
provides a basis for improved prevention recommenda-
tions. Outbreak identification and the subsequent mi-
crobiological and epidemiological investigations there-
fore play a central role in prevention and control of in-
fections from foodstuifs [14]. Whereas the incidence of
sporadic notifiable disease can be seen as an ‘unaveid-
able event’, the occurrence of a foodborne outbreak is
often an indication of inadequate standards of hygiene
[15]. If the souzces of an outbreak can be identified and
successfully contained, then the occurrence of further
outbreaks and subsequent sporadic cases can be pre-
vented. Qutbreak investigations are thus an instrument
for evaluation and improvement of existing preventive
measures {16]. The incidence of shigellesis in Austria
has been estimated at 1.1, 1.2, 0.96 and 1.66 per 100,000
inhabitants in 2004, 2005, 2006 and 2007, respectively
[17]. We report on an outbreak of shigellosis in 2008 that
could be traced to consumption of salad — to our knowl-
edge the first foodborne outbreak of S. sonnei described
in Austria.

On July 14, the Agency for Health and Food Safety,
AGES was informed by a public health officer about a
cluster of 22 laboratory-confirmed cases of infection
with S. sonnei restricted to public health district Xin the
Austrian province of Salzburg, All cases had attended a
youth-group trip to a small village in the province of
Tyrol from July 7 to July 9 and had fallen ill with diar-
thea between July 8 and July 11. The one-week trip was
ended on July 9 earlier than scheduled. AGES was man-
dated to investigate this cluster of cases. The objectives

of the investigation were to confirm the cluster as an.

outbreak, to describe the outbreak, identify the out-
break source(s} and estimate the household attack rate.

Descriptive epidemiology

A case in the cluster was initially defined as a person
who fell ill with gastroenteritis between July 6 and July
19 {calendar weeks 28 and 29}, who resided in the public
health district X in the province Salzburg and who had
a laboratory-confirmed infection with S. soennei. Thirty
persons fulfilled this initial case definition. Since only
three cases had been notified to public health district X
during the previous year, 2007, the number of cases re-
ported in calendar weeks 28 and 29 of 2008 exceeded
the expected number. The occurrence of an outbreak of
shigellosis was thus verified. Questioning the initial 30
cases revealed that 25 had attended the youth-group
trip and five had not participated but were household
members of cases who had attended the trip. Based on
these preliminary findings a specific definition of an
outbreak case was established as follows. A confirmed
outbreak case was a person who (1) attended the trip to
village Y in the province Tyrol from July 7 to July 9 and
(2} fell ill with diarrhea in the period July 8-12, 2008,
and (3) had a laboratory-confirmed infection with
S. sonnei. A probable outbreak case was a person who
fulfilled criteria (1) and {2) but not (3) of the above defi-
nition of a confirmed outbreak case. A household out-
break case was a person who (1) did not participate in
the youth-group trip from July 7 to July 9 but (2) fell ill
with diarrhea not before July 10, 2008 and (3) had house-
hold contact {(included sharing food or eating utensils,
using the same toilet, having physical contact) with an
outbreak case between one and three days before onset
of the illness.

Stool samples from the trip participants, from
household members of the trip participants and from
the two members of staff at the hostel were cultured for
Salmonella spp., Campylobacter spp., Shigella spp., Yers-
inia enterocolitica and enterohemorrhagic E. coli and
tested for norovirus by reverse transcriptase-PCR.
S. sonnei isolates were biotyped, lysotyped and geno-
typed by pulse-field gel electrophoresis (PFGE) as de-
scribed elsewhere [18, 19].

A total of 61 persons (54 children, 7 supervisors)
participated in the youth-group trip and 144 household
members of the trip participants were identified. For
active case finding all participants of the trip, the two
staff members at the hostel hosting the youth group and
139 (96.5%) of the 144 participants’ household members
were interviewed on clinical signs and symptoms con-
sistent with gastroenteritis, date of clinical onset and
demographics.

Of the 61 participants of the trip, 42 (68.9%) fitted
the definition of a trip outbreak case: 31 confirmed and
11 probable cases. Another 14 unaffected participants
were tested and were culture negative for shigella. The
median age of the outbreak cases was 11 years (min: 8,
max: 60) with a male-to-female ratio of 1:1.6.

The median age of the household members was 36
years (interquartile range: 14.5-43; min: 1; max: 66}; 64
were female (46% of 139). Eleven of the 139 (7.9%) house-
hold members fitted the definition of a household out-
break case; 10 of the 11 were tested by stool culture and
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four had labaratory-confirmed S. sonnei infection. An-
other 77 unaffected household members tested were
culture negative for shigella. The median age of the
household cases was 39.5 years {min: 15, max: 48) with a
male-to-female ratio of 1:1.2.

One of the two hostel staff tested positive for S. son-
nei.

All 36 8. sonnei isolates were biotyped, lysotyped
and genotyped by PFGE: all were biotype g, lysotype 12
and were indistinguishable from each other by PFGE.
All the isolates were resistant to streptomycin, sulfon-
amide, tetracycline and trimethoprim-sulfamethox-
azole, and none were resistant to ciprofloxacin or nali-
dixic acid.

All 53 outbreak cases had diarrhea; in 33 (62.3%)
cases this was accompanied by fever (unspecified) and
in 25 (47.2%) by vomiting. One case {1.9%) was hospital-
ized.

The outbreak lasted from July 8 to July 19. When
disentangling the cases into youth-group cases and
household cases, the spatial distribution of the youth-
group cases indicated a common source with possible
exposure to the infectious agent on July 7 and July 8.
Figure 1 shows the outbreak curve: the youth-group
cases occurred from July 8 to July 11 and peaked with 30
cases on July 9.

The hypothesis generated was that food items pre-
pared in the kitchen of the hostel during the visit of the
youth group and consumed by the trip participants on
July 7, 8 and 9 were associated with risk of becoming an
outbreak case. The hypothesis was tested in aretrospec-
tive cohort study as the cohort-at-risk was readily iden-
tifiable and the questioning of cohort members was fea-
sible.

In order to assess the possibility of direct fecal-oral
transmission, detailed information on participants’ ac-
commodation in the hostel was ascertained. The hostel
had 15 bedrooms and was run by a staff of two persons
who were also the owners of the premises. The youth
group had occupied all 15 bedrooms. Among the first
three cases, case 1 fell i1l on July 8 (Tuesday} in the
morning and the other two cases in the late afternoon.
Case 1 was staying in a room (room Z) on the first floor
and used only the toilet in that room. Another five cases,
who were also staying in room Z, fell ill on July 9. The
remaining 25 cases, occurring on July 9, stayed in the
other 14 bedrooms. Of the eight cases occurring on July
10, six shared rooms with cases that had occurred on
July 9. The other two cases from July 10 shared the same
room with the three cases that occurred on July 8.

Analytical epidemiology
Materials and methods

The cohort-at-risk consisted of 61 participants of the youth-
group trip: 54 children and seven supervisors. All cohort mem-
bers were interviewed by telephone using a standardized
questionnaire. Data were obtained on demographics, disease
status, date of clinical onset, symptems (nausea, fever, vomit-
ing, diarrhea, abdominal pain), duration of illness and hospi-
talization. Data on exposure between July 7 and July 9 were
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Fig. 1. Outbreak cases by date of disease onset (N = 52 of a total
of 53 outbreak cases; for one non-laboratory-confirmed household
outbreak case the date of disease onset was unknown); dark grey
squares: youth-group trip confirmed outbreak cases (n = 31); light
grey squares: youth-group trip probable cutibreak cases (n = 11}
white dotted squares: laboratory-confirmed household outhreak
cases (p = 4); white squares: non-laboratory-confirmed household
outbreak cases {n = 6); white arrow: arrival of the youth group at
the hostel; black arrow: departure of the youth group

also collected: consumption of food items prepared and served
in the hostel, swimming in a nearby lake and drinking water
from a nearby open well.

Exposure was defined as follows: the three days from July
7 to July 9 (Monday - Wednesday) were considered as the rele-
vant days on which risky exposure might have occurred. The

following exposure factors were tested: swimming in a nearby -

lake; drinking water from a nearby well; consumption of food
items served at breakfast; consumption of water, orange juice
or cherry juice from any of three beverage dispensers on any
day between July 7 and July 9; consumption of food items at
lunch and dinner on July 7 and July 8, and consumption of
food items at lunch on July 9. On July 7 the lunch consisted of
spaghetti and as a dessert canned peaches; the dinner on that
day consisted of egg soup, chicken legs, French fries, chocolate
pudding, green salad, carrot salad, tomato salad, cucumber
salad, cabbage, yoghurt dressing. On July 8 lunch consisted of
soup with pancake, “Leberkidse” (a type of meat loaf popularin
Germany and Austria), mashed potatoes and cooked vegeta-
bles. Dinner that day was turkey steak, rice, green salad, and
salads of carrot, tomato, cucumber, cabbage and egg (hens
eggs); dessert was vanilla ice cream. On July 9 the lunch in-
cluded clear seup, noodles with sausage and green salad, to-
mato salad, cabbage salad and yoghust dressing. On all three
days breakfast consisted of tea, coffee, chocolate milk, milk,
bread rolls, cold-cut meats, cheese, spread, butter, cereal and
yoghurt.
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Data were analyzed as follows. The risk of food-associated
disease on a specific day between July 7 and July 9 (i.e. day-
specific food-associated attack rate, AR) was computed by de-
fining exposure as consumption of any food item offered at
breakfast, Iunch or dinner on that specific day. Taking intc ac-
count that the etiological agent was S. sonnei and knowing its
short incubation period (24-72 h), persons who had fallen ill
on July 8, 9 or 10 were included in the numerator when consid-
ering consumption of any food on July 7 as risky exposure. The
denominator was given by the number of cohort members
having consumed any food on July 7 (labeled as Monday-spe-
cific risk of foud-associated disease). The Monday-specific risk
was compared with the day-cumulative risk for the remaining
days fuly 8 {Tuesday) and July 9 (Wednesday). The day-cumu-
lative risk was computed from the number of cases attributed
to food exposure on July 8 and July 9 divided by the cumulative
number of cohort members having consumed any food on July
8 and July 9. The day-specific risks for days July 8 and 9 (Tues-
day-specific risk and Wednesday-specific risk) were similarly
computed. The day-specific food-associated risk ratio (RR)
was calculated by dividing the day-specific risk by the day-
cumulative risk (Monday-specific food-associated RR, Tues-
day-specific food-associated RR and Wednesday-specific food-
associated RR).

For day-by-day analyses of the food-item-specific risks of
disease, the risks for Monday, Tuesday and Wednesday, the
food-item-specific RRs for these days, and the persons who
had eaten on the particular day were included in the “day-co-
hort”. The number of cases and the number of persons in the
denominator therefore varied for the day-by-day food-item-
specific cohort analyses. Considering the incubation period of
24-72 h, persons who had fallen ill on July 8, 9 or 10 were in-
cluded in the numerator for the Monday food-item-specific
cohort analyses when considering consumption of a particu-
lar food on July 7 as the risky exposure (food-item-specific RR
for Monday}). The food-item-specific disease risks and food-
item-specific risk ratios for Tuesday and Wednesday were
computed following the same procedure. Epilnfo version 3.4.1
(CDC, Atlanta, Georgia) was used for data entry and univari-
able analyses. Differences in disease risk between exposed
and unexposed groups were tested using the chi-squared test.
The crude food-itern-specific RRs were controlled for the ef-
fects of the food items on each other using a log-linear model
(Poisson regression) using SAS 9.1,

Results

All members of the cohort-at-risk responded to the tele-
phone interviews (response rate 100%) and were includ-
ed as study population (N = 61) for the retrospective
cohort study. The male-to-female ratio was 1:1.44 and
the median age was 11 years (interquartile range:
10-12.5 years). A total of 42 persons (35 pupils, 7 teach-
ers) fitted the definition of a youth-group trip outbreak
case: all suffered from diarrhea, 30 {71.4%) cases experi-
eniced fever (unspecified) and 22 (52.4%) vomiting.
There was no difference in the risk of becoming a
case after consuming any food offered on Monday
(July 7) compared with any food exposure on Tuesday
(July 8) or Wednesday (July 9) (Monday-specific food-
associated RR: 1.2, 95% CI: 0.9-1.6, P = 0.14). Similarly,
no difference was found in disease risk between food
exposure on Tuesday when compared with any food ex-
posure on Monday or Wednesday (Tuesday-specific
food-associated RR: 1.1, 95% CI: 0.8-1.4, P = 0.57). The
risk of becoming a case associated with food exposure
on Wednesday was significantly lower than any food

exposure ont Monday or Tuesday (Wednesday-specific
food associated RR: (.54; 95% CI: 0.31-0.96, P = 0.0086).
Choosing Wednesday as the reference day, the disease
risk associated with consumption of any food offered on
Monday was 1.9 times higher (95% CI: 1.06-3.38; P =
0.008) and the disease risk associated with consump-
tion of any food offered on Tuesday 1.8 times higher
(95% CI: 1.0-3.2; P = 0.02). Monday and Tuesday were
identified as the days on which the risky exposures oc-
curred. There was no difference in the day-specific
food-associated disease risk between Monday and Tues-
day (RR: 1.1; 95% CI: 0.8-1.4, P = 0.64).

The day-by-day food-item-specific analyses for items
served on Monday, Tuesday and Wednesday revealed
that consumption of carrot salad, tomato salad, cucum-
ber salad, any salad with yogurt dressing, and noodle
salad on Monday were significantly associated with be-
coming an outbreak case. The RR of consumption of any
salad served on Monday was 2.33 (95% CI. 1.32-4.1],
P <0.01). On Tuesday, consumption of green salad and
salads of carrot, tomato, cucumber, sweetcorn and egg
{hens eggs) was associated with risk of disease: consump-
tion of any salad on Tuesday had an RR of 2 (95% CI:
1.31-3.05, P <0.01). Consumption of rice on Tuesday was
associated with an RR of 0.66 (95% CL: 0.49-0.88; P=0.04).
Food items consumed on Wednesday were not associated
with risk of disease. Cherry juice and water consumed
from beverage dispensers on any of the three days (Mon-
day, Tuesday, Wednesday) were associated with an RR of
< 1 (Table 1). The RR of consumption of salad at least on
one of the three days (Monday, Tuesday, Wednesday) was
2,71 {95% CI: 1.38-5.32, P = 0.004). Of the 42 outbreak cas-
es, 34 could be explained by consumption of salad. There
was no difference in the sex-specific or age-group-specif-
ic (age-group <11 years; age-group =11) risk of disease.
The protective effects of consuming cherry juice, water
from the beverage dispensers, or consuming rice indi-
cated by the univariable analyses were further analyzed
by stratified analyses and by fitting a regression model.
The stratified analyses did not reveal evidence for inter-
actions between salad and cherry juice or water con-
sumed from the beverage dispensers. The protective ef-
fect of consumption of water and cherry juice on disease
risk was indicated by the positive association of salad
consumption with disease risk and the negative associa-
tion of salad consumption with water or cherry juice
consumption. Those who consumed water or cherry juice
were significantly less likely to have consumed the risky
salad (stratum consumed water: 57% exposure to salad
versus stratum not consumed water: 71% exposure to
salad). The stratified analysis of consumption of salad
and rice on Tuesday yielded an effect modification: those
who consumed rice and salad were protected from be-
coming a case; those who did not eat salad were no lon-
ger protected from becoming a case by consuming rice,
After controlling for confounding by regression analysis,
salad consumed on at least one of the three days (Mon-
day, Tuesday, Wednesday) remained as the food item as-
sociated with risk of disease {crude RR = 2.71, 95% CI:
1.38-5.32, P = 0.004; adjusted RR: 2.11; 95 % Cl: 1.22-3.66;
P=0.008).
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Table 1. Food |tem-spec:1flc dlsease rlsks (AR%) and risk ratios (RR) for food ltems sxgmﬂcant!y assocsaied WJth the

disease nsk 95% confidence interval (95% Cly; P-value .

AR %
expused

Food items by day

Sharing a room with cases that had disease onset on
July 8 was not a risk factor for becoming a case after July
8 (RR: 1.24, 95% CI: 0.85-1.8). On July 9 all 14 rooms were
already affected with at least one case. Sharing an af-
fected room therefore could not be tested for associa-
tion with the risk of becoming a case after July 9.

Consumption of salads on at least one of the three
days Monday (July 7), Tuesday (July 8) or Wednesday
(July 9) of the trip was independently associated with
the risk of becoming an outbreak case. There was no
salad left for microbiological testing. Thirty-four cases
were explained by consumption of salad; of the remain-
ing eight, five had disease onset on the second day of the
outbreak (July 9): these may have been generated by one
of the three cases who fell ill on the first outbreak day
(July 7) by secondary transmission via hands or food
utensils. The other three of the eight non-foodborne
cases falling ill on outbreak days 3 (July 10) and 4
(July 11} may have been generated by infectious con-
tacts on outbreaks days 1 (July 8) and 2 (July 9).

The two owners of the hostel managed hostel ser-
vice and food preparation during the youth trip. An-
other in-depth interview with the female hostel owner,
who was stool culture positive for S. sornnei, established
that she had not had diarrhea, vomiting or fever during
the four weeks before and during the period of the out-
break.

AR % RR 95% Gl P

unexposed

Discussion

The shigellosis outbreak described is the largest one yet
investigated in Austria. Epidemiclogical analytical in-
vestigation revealed salad as the likely source of the
outbreak. Out of the 53 outbreak cases, 34 were ex-
plained by consumption of salad. Consumption of salad
on at least one of the three days of the youth-group trip
was highly likely to have been the source of the out-
break of shigellosis, ever: though there was no microbi-
ological evidence as no salad samples were left and
available for bacteriological testing. This situation is
consistent with findings from other shigellosis out-
breaks: whereas epidemiological methods can strongly
imply a common food source, Shigella spp. are not often
recovered from these foods [20]. Consurnption of rice on
day 2 of the youth trip proved to be a protective factor
when salad was consumed on this particular day. Those
who had eaten rice might have consumed a smaller por-
tion of the risky salad.

Shigella can grow rapidly in food ingredients held at
ambient temperature [21, 22) and §. sonnel has been
shown to multiply in shredded lettuce and lettuce ex-
tract under certain conditions [13]. A wide range of sal-
ads have previously been involved in foodborne out-
breaks of shigellosis. In Qctober 1989, 15% of the pas-
sengers and 3% of the crew aboard a cruise ship fell ill
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with shigellosis [23]. The source of this outbreak, due to
S. flexneri, was German potato salad; contamination
was introduced by infected food handlers in the coun-
try where the food was prepared. Contaminated carrots
in salads served on airline flights caused at least 45 cas-
es of foodborne illness due to 8. sonnei in 2004 [11]. In
1990, S. sonnei was the most prevalent enteric pathogen
cultured from troops engaged in the military campaign
Operation Desert Shield [24}; the suspected source was
contaminated fresh vegetables, notably lettuce. In 1994,
110 culture-confirmed cases of shigellosis caused by
S. sonnei were reported in an outbreak in Norway, Swe-

den and the UK [25, 26]; based on epidemiological evi-

dence iceberg lettuce imported from Spain was sus-
pected as the source of this multi-country outbreak.
Establishments where contaminated foods have been
served include the home, restaurants, camps, picnics,
schools, daycare centers, airlines, sorority houses and
military mess halls, among others [20]. In a 1986 out-
break of §. sonnei in Texas, 347 patrons who had eaten at
three separate restaurants fell ill; commercially distrib-
uted shredded lettuce was epidemiologically and mi-
crobiologically implicated [13].

One of the striking features of foodborne outbreaks
caused by shigella is that in many situations contami-
nation of foods may not have originated pre-harvest in
the field (e.g. from fecally contaminated irrigation wa-
ter) or post-harvest at the processing plant but rather
the source can be traced to symptomatic or asymptom-
atic food handlers [27]. The spread of the pathogen may
occur via fingers, flies, or inanimate objects such as
utensils and cutting surfaces. Infected individuals can
shed 1x10% to 1 x 10° colony-forming units (CFU) per
gram of stool during the acute phase and 1x10? to
1 x 10® CFU/g in convalescence [3). The infective dose is
estimated to be as low as 10-100 bacteria, which favors
high transmissibility [1, 3]. Asymptomatic carriers of
shigella may exacerbate the spread of this pathogen [1].
In the Austrian outbreak, the landlady of the hostel, who
prepared the salad with bare hands, was a carrier and
assumed to be the source of the salad contamination.
Food handling and preparation are important process-
es that require appropriate hygiene measures, and
proper protocols for hand washing should be prominent
and practiced in all food-processing facilities. Infected
food handlers should be excluded from work until stool
cultures are negative for shigella.

Multidrug resistance to most of the low-cost antibi-
otics, as exhibited by the Austrian outbreak strain, is
common [1]. Antibiotics, chosen according to in vitro
susceptibility testing, can be used for individual pa-
tients if warranted by the severity of illness. An addi-
tional aim of antibiotic use is to interrupt the chain of
transmission in erder to prevent successive cases. Ap-
propriate antibiotic treatment usually reduces duration
of pathogen excretion to a few days. In the Austrian out-
break described here at least 13 cases received antibi-
atic treatment (data not shown).

Nevertheless, hand washing with soap is the single
most effective means of preventing secondary transmis-
sion. Outbreaks in school settings, mainly in preschool

age groups, have been described with household attack
rates up to 40% [28, 29]. In the Austrian outbreak, the
household attack rate was 7.9%, which is low in com-
parison with other published shigellosis outbreaks [28,
29}. This low household transmission rate may reflect
the prompt intervention of the respective public health
authorities, propagating strict practice of hand hygiene.
Without proper epidemiological analytical investi-
gation of this shigellosis outbreak the association with
food would not have been identified. Patrons of affected
establishments often blame inadequate hand hygiene
among young guests as cause of spread of infectious
gastroenteritis. Epidemiclogical and microbiological
investigation is the only instrument for determining the
cause of pathogen spread. QOutbreak investigations
should not be seen as a mere legal obligation according
to the Zoonoses Act 2006 (Zoonosengesetz 2006) but as
an opportunity to identify risky behavior in order to
implement appropriate preventive measures.
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A Foodborne Outbreak Due to Norovirus in Austria, 2007
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ABSTRACT

A foodbome norovirus outbreak occurred after a pre-Christmas celebration among a group of local foresters in Austria
in December 2007. A total of GG persons, 60 participants of the Christmas party and 6 kitchen staff members of the restaurant
where the party took place, were identified as the at-risk cohort. Questioning of this cohort was performed by self-report
questionnaires or telephone interviews (response rate of 95%). The outbreak attack rate was 33.3% (21 of 63 persons), including
two of the kitchen staff. Three stool specimens yielded norovirus genogroup IX. Univariate analysis revealed that exposure to
a ham roll and pastry was possibly associated with risk of gastroenteritis (risk ratio {RR] of 4.45, 95% CI of 1.91 to 10.9;
RR of 2.44, 95% CI of 0.93 to 6.39). After controlling for the effects of sex, age, and other food items with a log-linear
model, ham roll remained significantly associated with disease risk (RR of 3.91, 95% CI of 1.57 to 9.76). Ham roll was most
likely contaminated with norovirus during preparation by a disease-free kitchen assistant, whose infant became sick with
laboratory-confirmed norovirus gastroenteritis 2 days before the party. Informing food handlers about the possible risk of food
contamination with norovirus and training them in the appropriate measures of hand hygiene and environmental disinfection
at the working place and at home are essential for preventing food-related norovirus outbreaks. Norovirus-infected household
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members of healthy food handlers must be considered a possible reservoir for foodborne norovirus outbreaks.

Infection with norovirus (NV) is exceedingly wide-
spread and common {/0). Transmission of norovirus occurs
year around in temperate climates, with a higher incidence
of discase in winter months. Early studies with volunteers
provided our basic knowledge on infection dose, incubation
period, transmission modes, and salient clinical features of
NV infection (2, 3, 13). NV is easily spread via aerosolized
vomit, via contaminated environmental surfaces, and di-
rectly from person to person via the fecal-oral route. NV is
jncreasingly recognized as a leading cause of foodborne
disease in the United States and Europe (6, 7). However,
well-documented foodborne outbreaks due to NV are rarely
found in the literature {4, 5, 9, 12). New information on
patterns of NV transmission can be gained only by inves-
tigating cufbreaks. We investigated an outbreak of NV gas-
troenteritis among a group of foresters who participated in

a pre-Christmas party at a local restaurant. The objectives.

of the investigation were to identify the reservoir of NV
and the most likely chain of transmission.

On 21 December 2007, the Austrian Agency for Health
and Food Safety was informed by a local public health
officer about a cluster of gastroenteritis cases among a
group of foresters. The cluster occurred in the first half of
the week 15 to 22 December in a small village in a northern

Austrian province. The day after the foresters” Christmas

party in restaurant X on Friday, 14 December, participants

* Author for correspondence. Tel: 011-43-50555-35500; Fax: 011-43-
50555-95-35500; E-mail: franz.allerberger@ages.at.

fell il with diarrhea lasting no longer than 2 days or with
vomiting. Pre-Christmas celebrations are common among
Austrian employees, usuaily consisting of dinner in a res-
taurant paid for by the employer. The initial case series
investigation based on the epidemiological criteria defined
by Kaplan et al. indicated NV as the causative pathogen
(11). Because there were no indications of airborne NV
spread, the consumption of food items served at the party
remained the only relevant common link among the gastro-
enteritis patients. Environmental investigation for NV was
not performed; no samples from food or kitchen surfaces
were tested. A retrospective cohort study was conducted to
identify the source of the NV outbreak and the reservoir of
the pathogen.

MATERIALS AND METHODS

Outbreak case definitions. A confirmed case of the outbreak
was defined as a person who met all of the following criteria: 1,
attended the pre-Christmas celebration held in restaurant X on the
evening of 14 December 2007 or was part of the kitchen staff
working in restaurant X on that evening; 2, fell ill with symptoms
of diarrhea or vomiting after 14 December; 3, stool specimen test-

‘ed positive for NV. A probable case of the outbreak was defined

as a person who met criteria 1 and 2 of a confirmed case but did
not meet criterion 3 because stool samples were either not tested
or were negative for NV.

Analytical stady design. A retrospective cohort stady was
performed because a clearly identifiable risk group for which in-
formation could be obtained was available. The risk group com-
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TABLE 1. Distribution of symptoms in the 21 outbreak cases

Symptoms Na. (%) of cases
Nausea 19 (86.4)
Diarrhea 17 (81.0)
Vomiting 15 (71.4)
Abdominal cramps 13 (61.9)
Fever 7(33.3)

prised 66 persons incleding 60 foresters who participated in the
celebration in restaurant X on 14 December and 6 persons of the
restaurant kitchen staff who prepared, served, or tasted food items
offered duning this party. The hypothesis to be tested, based on
the results of initial interviews of the first known cases, was that
NV-contaminated food items consumed at the Christmas party
were the most likely outbreak source.

Definition of exposure. Exposure was defined as consump-
tion of at least one dish served at the party. The dishes offered
were goulash soup, beef soup with fridatten, vegetable salad, po-
tato salad, tomato salad, bean salad, lettuce salad, cocumber salad,
tuna spread, pumpkin seed spread, paprika spread, liver spread,
bread, a specific pastry called Jourgebdck, an assortment of chees-
es, mozzarella with tomatoes, smoked salmon, roast pork, filled
eggs, ham roll filled with cream cheese, and as dessert a variety
of cakes, apple strudel, cheese strudel, and donuts.

Data collection and analyses. A questionnaire was devel-
oped and sent to the households of the cohort members, based on
a guest list provided by the organizer of the party. When there
was no response to the questionnaire, the person was contacted
and interviewed by telephone. Data were obtained on demograph-
ics, clinical onset, symptoms (nausea, fever, vomiting, diarrhea,
and abdominal cramps), duration of illness, hospitalization, ex-
posure to food items listed above, and (if stool specimens were
available for laboratory testing) laboratory results. Stool samples
were tested for NV by reverse transcription (RT) PCR (8). For
data entry and univariate analyses, the Epilnfo 3.4.1 software
package (http:/fwww.cdc.gov/epiinfo/) was used. Differences in
food-specific attack rates between exposed and unexposed groups
were evaluated with a chi-square test. A log-linear model (Poisson
regression) was used to conirol for the effects of age, sex, and the
relationship of food items to each other. Food items that were not
considered plausible sources of infection based on the results of
the univariate analysis were excluded from the multivariate anal-
ysis.

RESULTS

Completed guestionnaires were obtained from 63 of
the 66 persons in the at-risk cohort (response rate, 95.5%).
Twenty-one of the 63 cohort members, including 3 labo-
ratory confirmed cases, fit the definition of an outbreak case
(attack rate, 33.3%). Of these 21 cases, 19 attended the
party and 2 were members of the kitchen staff. Among the
21 cases, 8 were female (38.1%), and the median age was
40 years (range, 16 to 58 years). The frequency distribution
of the symptoms is given in Table 1. Nine (42.9%) of the
21 outbreak cases had stool specimens tested for NV within
7 days following the party, and three of these specimens
were positive for NV genogroup II. The outbreak lasted
from 15 to 17 December and peaked on 16 December (Fig.
1). Taking NV into account as the etiological agent of the
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FIGURE 1. Qutbreak cases by clinical onset (n = 21),

outbreak and considering its short incubation period (24 to
48 h), the pattern of the epidemic curve clearly indicates a
point source outbreak.

The food-specific cohort analyses revealed that con-
samption of the ham roll was associated with disease risk
(relative risk [RR], 4.55; 95% confidence interval {CI], 1.91
to 10.9). The association of consumption of the pastry Jour-
gebdck with NV infection risk was of borderline signifi-
cance, with an RR of 2.44 (95% CI, 0.93 to 6.39; P =
(.042). After controlling for the effects of sex, age, and the
association of the food items ham roll and Jourgebéck to
each other with a log-linear model, the consumption of ham
rotl remained significantly associated with infection risk
(adjusted RR, 3.91; 5% CI, 1.57 to 9.76) (Table 2).

Source of NV contamination. In-depth interviews of
the kitchen staff on exposure to persons with gastroenteritis
before the pre-Christmas celebration revealed that a kitchen
assistant had spent the night of 13 to 14 December in a
hospital accompanying her 6-month-old daughter, who had
projectile vomiting and diarrhea since 12 December, 2 days
before the party. There was no guidance given by the hos-
pital staff to the mother on measures to prevent spread of
diarrheal disease. The stool specimens obtained from the
infant were positive for NV. According to information giv-
en by the kitchen assistant, she and her home environment
were exposed to the infant’s stool and vomiting before the
infant was hospitalized. Hygienic measures appropriate for
decontamination of hands, textiles, and surfaces after con-
tamination with NV were not applied by the kitchen assis-
tant at her home.
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DISCUSSION

The objectives of the outbreak investigation were to
identify the source of the NV infection and the most likely
reservoir and the pattern of spread of the pathogen. Ana-
Iytical epidemiological investigation revealed that the ham
roll was the most likely source of the NV in this cutbreak.
A kitchen assistant whose infant was sick with NV gastro-
enteritis 2 days before the pre-Christmas celebration did not
apply measures appropriate for NV decontamination of
hands and the household environment before she began
food preparation for the party on 14 December. Because
nong of the kitchen staff was ill with NV gastroenteritis
immediately before the outbreak, the kitchen assistant’s in-
fant remains the most likely reservoir of NV in this out-
break. The kiichen assistant probably acted as the vehicle
by which NV was transferred from the household to the
restaurant kitchen.

This mode of NV entry into a commercial kitchen was
reported in an outbreak that occurred at a university cafe-
teria in Texas in 1998, for which case-control studies re-
vealed that the NV infection was associated with consump-
tion of foods from the university’s main cafetenria deli (/).
A gastroenteritis-free food handler who prepared sandwich-
es for lunch immediately before the outbreak reported that
her infant had been sick with watery diarrhea since just
before the outbreak. A stool sample from the infant was
positive for NV by RT-PCR, and the sequence of the am-
plified product was identical to that of the amplified prod-
ucts from deli ham specimens and the students’ stool spec-
imens. This was the first time RT-PCR and sequence anal-
ysis successfully confirmed NV spread from a food han-
dler’s household member into a commercial kitchen (7).

The findings of our investigation of the Austrian NV
infection outbreak confirm that NV can enter into com-
mercial kitchens even when none of the kitchen staff is ill
from NV gastroenteritis. Although NV-infected food han-
dlers are the most commeon reservoir of foodbome out-
breaks, NV-infected household members of infection-free
food handlers also must be considered a possible reservoir
in foodbome outbreaks of NV infection. Food handlers who
are caretakers of persons with gastrointestinal illness should
be encouraged to pay particular attention to personal hy-
giene and appropriate environmental decontamination.
Training of food handlers in the appropriate measures of
hand hygiene and environmental disinfection at the work
place and the home is essential to prevent food handler—
related spread of NV.

The epidemiological investigation of the Austrian out-
break revealed a pattern of NV spread that had been doc-

J. Food Prot., Vol. 72, No. 1

umented previously only once (). Food handlers should be
informed about this possible pattern of NV spread. NV-
infected household members of healthy food handlers must
be considered a possible pathogen reservoir in foodborne
NV infection outbreaks.
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