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On 9 October 2011, the University Hospital of North
Norway alerted the Norwegian Institute of Public
Health (NIPH) about an increase in Shigella sonnei
infections in Tromsg. The isolates had an identical
‘multilocus variable-number tandem repeat analysis’
(MLVA) profile. Most cases had consumed food pro-
vided by delicatessen X. On 14 October, new S. son-
nei cases with the same MLVA-profile were reported
from Sarpsborg, south-eastern Norway. An outbreak
investigation was started to identify the source and
prevent further cases. All laboratory-confirmed cases
from both clusters were attempted to be interviewed.
In addition, a cohort study was performed among the
attendees of a banquet in Tromsg where food from del-
icatessen X had been served and where some people
had reported being ill. A trace-back investigation was
initiated. In total, 46 cases were confirmed (Tromsg=
42; Sarpsborg= 4). Having eaten basil pesto sauce or
fish soup at the banquet in Tromsg were independent
risk factors for disease. Basil pesto was the only com-
mon food item that had been consumed by confirmed
cases occurring in Tromsg and Sarpsborg. The basil
had been imported and delivered to both municipali-
ties by the same supplier. No basil from the specific
batch was left on the Norwegian market when it was
identified as the likely source. As a result of the multi-
disciplinary investigation, which helped to identify the
source, the Norwegian Food Safety Authority, together
with NIPH, planned to develop recommendations for
food providers on how to handle fresh plant produce
prior to consumption.
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Introduction

Shigellosis is endemic throughout the world.
Symptoms are usually mild but range from watery, self-
limiting diarrhoea to life threatening dysentery [1]. Of
four Shigella species, S. sonnei is the most frequently
isolated in industrialised countries [2]. Symptoms of
S. sonnei infection are usually milder than those
caused by S. dysenteriae or flexneri [3]. The bacteria
are transmitted by ingestion of contaminated food or
water, or through person-to-person contact. The incu-
bation period ranges from 12 hours to one week [4].
The infective dose is very low: ingestion of 100 to 200
microorganisms can lead to disease [3].

In the European Union (EU) shigellosis infections are
relatively uncommon. With a rate of 1.64 cases per
100,000 population in 2010, they are far less frequent
than Campylobacter and Salmonella infections, which
have respective incidences of 56.95 and 21.31 per
100,000 population [5]. In Norway, between 120 and
190 cases of shigellosis have been reported annually
in the last ten years, corresponding to an incidence
between 2.5 to 4.0 per 100,000 population. Only 10
to 20% of the cases are domestically acquired [6].
Imported fresh vegetables have been identified as the
vehicle of several outbreaks over the last years [7,8].

In order to control imported feed and food of non-ani-
mal origin, the European Commission Regulation (EC)
No 669/2009 specifies a list of risk products subjected
to increased level of official controls upon entry into



the European Economic Area, which includes Norway
[9].

The alert

On 8 October 2011, clinicians at the University Hospital
of North Norway in Tromsg, northern Norway (2011 pop-
ulation: 68,200 inhabitants) [10], attended six patients
with bloody diarrhoea. On 9 October, the hospital’s
Department of Microbiology and Infection Control con-
firmed three patients with S. sonnei infection. None
of them had a travel history outside or within Norway
in the previous week. The microbiologist on call
reported the cluster to the Municipal Medical Officer in
Tromsg and to the Department of Infectious Diseases
Epidemiology at the Norwegian Institute of Public
Health (NIPH), and isolates were forwarded to the
National Reference Laboratory for Enteropathogenic
Bacteria (NRL). The NRL verified the isolates as being
S. sonnei with an identical multilocus variable-number
tandem repeat analysis (MLVA) profile that had not
been identified in Norway before. Concurrently, the
Local Food Safety Authority in Tromsg interviewed the
patients on food consumption, who reported having
eaten at delicatessen X in downtown Tromsg or having
participated in social events with food provided by del-
icatessen X during the week before becoming sick. In
addition, the owners of delicatessen X, who were also
interviewed, had received complaints from customers
who had fallen ill.

On 14 October, the Municipal Medical Officer in
Sarpsborg (2011 population: 52,800) [10], 1,700 km
south of Tromsg, notified a second cluster of shigello-
sis, whereby none of the patients had a travel history
to Tromsg. S. sonnei isolates had the same MLVA pro-
file as those from Tromsg.

Since more than one county was affected, the fur-
ther coordination of the investigation was transferred
to the national level. NIPH, in collaboration with the
Norwegian Veterinary Institute, the Norwegian and
Local Food Safety Authorities, the Municipal Medical
Officers of the municipalities involved, and the
Department of Microbiology and Infection Control at
the University Hospital of North Norway, investigated
the outbreak to identify the source, implement control
measures and prevent further cases.

Methods

Epidemiological investigation

A case was defined as (i) a person in Norway with lab-
oratory-confirmed S. sonnei infection after 1 October
2011 with the MLVA profile identified in the outbreak
with absence of travel history abroad, or (ii) a person
who had an isolate with one-locus difference from the
MLVA outbreak profile and an epidemiological link to
(). The Local Food Safety Authority interviewed cases
in Tromsg by telephone using a standard food-borne
disease trawling questionnaire to generate hypoth-
eses about common exposures among cases. Once the

suspicion was focused towards Delicatessen X, their
menu was used as basis for the interviews.

In order to gather more information on the second
cluster, NIPH interviewed all cases in Sarpsborg by
telephone using the same food-borne disease trawling
questionnaire looking for common exposures among
them and to those in Tromsg.

Cohort study in Tromse

Delicatessen X provided a list of social events they
catered for from 30 September to 8 October, including
a banquet with 50 guests in Tromsg on 1 and 2 October.
Since the organiser of the banquet had reported to
the delicatessen that some of them had fallen ill, and
this event included participation of a greater number
of participants, the NIPH studied a cohort among the
banquet attendees to identify risk factors for disease.
For the cohort study we defined a ‘probable case’ as
a person who developed diarrhoea (more than three
loose stools in 24 hours) and fever (self-reported) up
to seven days after the banquet.

On 14 October, the NIPH sent a link to a web-based
questionnaire via e-mail to the attendees. It contained
questions on demographic information, symptoms and
food eaten. NIPH attempted to interview persons who
had not replied within five days by phone. Attack rates
and relative risks with 95% confidence intervals (CI)
were calculated. Variables with p<o.1 in the univari-
ate analysis were included in a multivariable logistic
regression model, using. STATA 11.0 (Stata Corporation,
College Station, TX, USA).

Microbiological investigation

The Department of Microbiology and Infection Control
at University Hospital of North Norway identified the
initial isolates as S. sonnei by fermentation tests,
agglutination and Vitek 2 automated identification.
They sent them to the NRL, where all Shigella spp. iso-
lates identified in Norway are received for identifica-
tion to species-level, O-serogrouping, antimicrobial
resistance testing and MLVA-typing [11].

TABLE 1

Description of the laboratory-confirmed cases of Shigella
sonnei infection in Tromse (n=42) and Sarpsborg (n=4),
Norway, October 2011

VEUED]E Tromsg Sarpsborg
Sex

Female 24 3
Male 18 1
Age (years)

Median 41 46.5
Range 19-84 45-64
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The Norwegian Veterinary Institute analysed, using a
polymerase chain reaction (PCR)- based method elabo-
rated by the Nordic Committee on Food Analysis, the
food items served by Delicatessen X in Tromsg and
those served in Sarpsborg. Specimens were analysed
for Shigella spp., Enterobacteriaceae and thermotoler-
ant coliforms [12-14].

Trace-back investigation

The Norwegian Food Safety Authority performed trace
back of products and inspection of the premises where
the food likely associated to this outbreak was distrib-
uted, prepared and served. The supplier of the relevant
food items was contacted to document and provide an
overview of the supply chain process.

Results

Epidemiological investigation

Forty-six cases with identical MLVA profile were
reported: 42 cases linked to Tromsg and four to
Sarpsbhorg (Table 1). None of them reported travel
outside Norway during the week prior to the onset of
symptoms.

Of the Tromsg cases, all were diagnosed in Tromsg,
with the exception of one who was diagnosed in Oslo,
but reported travel to Tromsg in the previous week
(Figure 1). The cases in Tromsg had isolates collected
and tested for gastrointestinal pathogenic bacteria
between 5 and 21 October and those in Sarpsborg
between 11 and 25 October (Figure 2).

Cluster in Tromso

The median age of all 42 cases in Tromsg was 41 years
(range: 19-84 years); twenty-four of the cases were
female (Table 1). The first case of the outbreak sought
medical attention and was tested on 5 October and the
last one on 21 October (Figure 2). In total, four patients
were hospitalised. All of them were admitted during the
first days of the outbreak and had bloody diarrhoea;
fever and abdominal pain, with a mean C-reactive pro-
tein of 234 mg/L (range: 120-364 mg/L; norm <iomg/L).
The mean length stay in hospital was 2.8 days (range:
1—4 days). Three of the hospitalised patients received
antibiotic treatment and all the admitted patients
recovered well.

The Local Food Safety Authority interviewed 38 of the
42 cases: 37 had eaten food containing pesto sauce
made with fresh basil from the Delicatessen X.

Cohort study in Tromse

Forty-two of the fifty banquet attendees answered the
web-based questionnaire. Eleven met the probable
case definition (attack rate: 26%). All of them had diar-
rhoea. Frequent symptoms were also abdominal pain
(8 persons) and fever and nausea (7 persons). The
highest attack rate occurred among those aged 20 to
29 years (4/11; 36%) although there were persons from
all ages affected. Both sexes were equally affected.
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FIGURE 1

Geographical distribution of Shigella sonnei infection
cases by municipality of diagnosis, Norway, October 2011

K. Sarpsborg
(n=4)

The case diagnosed with Shigella sonnei infection in Oslo,
reported travel to Tromsg in the week before being diagnosed.

Six probable cases sought medical attention and three
of them had a stool sample taken and were laboratory
confirmed with the S. sonnei outbreak strain.

Ten banquet food items were significantly associ-
ated with disease in the univariate analysis (Table
2). Attendees exposed to basil pesto sauce had the



FIGURE 2

Cases of Shigella sonnei infection by date of specimen collection, Norway, October 2011 (n=46)
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highest attack rate (78%). Among the three food items
with the highest relative risks (RR), basil pesto sauce
had the smallest confidence interval. The lower limit of
the confidence interval was higher than for any other
item (RR: 5.4; 95% Cl: 2.1-14.4).

Only two food items, fish soup (odds ratio (OR): 8.2;
95% Cl: 1.1-61.1) and basil pesto sauce (OR: 2.8; 95%
Cl: 1.3-5.8) remained as independent risk factors for
disease in the multivariate model (Table 3).

Cluster in Sarpsborg

Four cases were reported from Sarpsborg (Figure 1).
The first case sought medical attention and was tested
for gastrointestinal pathogenic bacteria on 11 October
and the last one on 25 October (Figure 2). The median
age was 46.5 years (range: 45-64 years; Table 1). Three
of the cases had eaten food containing fresh basil at
the same restaurant in Sarpsborg (‘restaurant Y’) dur-
ing the week before getting sick. The fourth case had
not eaten in restaurant Y but lived with one of the other
cases, suggesting person to person transmission. None
of them had any link to the cases reported in Tromsg.
None of these patients were hospitalised.

On 20 October, the NIPH posted an enquiry on the
Epidemic Intelligence Information System (EPIS)
hosted by the European Centre for Disease Prevention
and Control to enquire if other European countries had
reported clusters of S. sonnei infection. No information

of any concomitant increase of cases of S. sonnei infec-
tions in other countries was received.

Microbiological investigation

The NRL received 48 S. sonnei isolates from stool
samples during October 2011. Of these, 46 were con-
firmed by microbiological characteristics to be part of
the outbreak. The MLVA-profiles of these isolates were
identical (44 isolates) or with one locus difference (2
isolates). This MLVA-profile differed to a great extent
from earlier profiles available in the NRL database
including approximately 600 isolates and 4os5 distinct
profiles.

The Norwegian Veterinary Institute analysed 20 food
specimens from Tromsg and Sarpsborg consisting of
diverse vegetables, fresh herb spices, fruits, nuts,
herb dressings (including basil for pesto) and spiced
butter. All food specimens analysed were negative for
Shigella spp., but harboured high Enterobacteriaceae
counts with relatively low levels of thermotoler-
ant coliforms. One basil pesto product in particular
originating from Delicatessen X had high levels of
both Enterobacteriaceae and thermotolerant coliform
counts.

Trace-back investigation

The Norwegian Food Safety Authority identified that
the same supplier had provided fresh basil both
to Delicatessen X in Tromsg and to restaurant Y in

www.eurosurveillance.org



TABLE 2

Univariate analysis of foods to which probable cases of Shigella sonnei infection (n=11) were exposed at a banquet in Tromse,
Norway, 1-2 October 2011

Exposed Non exposed Probable
Food items Probable Probable 95% Cl e

cases Total cases Total ex?;jed
Fish soup 10 21 47.6 1 20 5.0 9.5 (1.3-67.8) 90.9
Waldorf salad 8 16 50.0 1 18 5.6 8.9 (1.3-64.3) 72.7
Basil pesto sauce 7 9 77.8 4 28 14.3 5.4 (2.1-14.4) 63.6
Roast beef 7 14 50.0 2 19 10.5 4.8 (1.2-19.5) 63.6
Herb dressing 5 55.6 3 23 13.0 4.3 (1.3-14.2) 45.5
Mustard sauce 5 62.5 4 25 16.0 3.9 (1.4-11.1) 45.5
Mousse 6 66.7 4 23 17.4 3.8 (1.4-11.1) 54.5
Banana cake 6 66.7 5 27 18.5 3.6 (1.4-9.) 54.5
Raspberry sauce 6 10 60 4 24 16.7 3.6 (1.3-10.1) 54.5
Aioli sauce 6 11 54.5 4 23 17.4 3.1 (1.1-8.9) 54.5

AR: attack rate; Cl: confidence interval, RR: relative risk.

For each food exposure, there were between one and 10 attendees missing a response because they did not recall having consumed or not a

given food item.

Sarpshorg. The fresh basil was imported to Norway
from Israel via the Netherlands. The Norwegian
importer had received the basil on 25 September and
delivered it to Tromsg on 27 September and to the
restaurant in Sarpsborg on 27, 30 September and 4
October. No basil from the specific batch was left on
the Norwegian market at the time when it was identi-
fied as the likely source of the outbreak. No further
cases have been reported since 25 October.

On 11 November, following the identification of the
implicated batch, the Norwegian Food Safety Authority
generated a Rapid Alert System Food and Feed (RASFF)
message about the basil, alerting other European
countries.

Discussion

The results of the trawling interviews with the labora-
tory-confirmed cases in Tromsg made us hypothesise
that an ingredient used in pesto served in Delicatessen
X could be the source of the outbreak. The results of the
cohort study among the banquet attendees reinforced
this hypothesis: eating basil pesto was an independ-
ent risk factor for disease and had the highest attack
rate among exposed. In addition, basil pesto was the
only common food item that had been consumed by the
other laboratory-confirmed cases occurring in Tromsg
and Sarpsborg. The findings from the cluster investi-
gation in Sarpshorg strongly supported fresh basil as
the vehicle ingredient of S. sonnei. The role of the other
food item highlighted in the cohort study, fish soup,
remains unclear. We considered whether an ingredient
of the basil pesto could also be part of the fish soup.

www.eurosurveillance.org

The hypothesis was rejected as since the soup was not
made by Delicatessen X, no common ingredients were
used. None of the ingredients used in the soup had
been eaten by the other laboratory-confirmed cases
in Tromsg. The role of the food handlers in a potential
cross contamination of the two food items remains
unclear.

This outbreak, with 46 laboratory-confirmed cases, is
the second largest shigellosis outbreak reported by
2013 in Norway [15]. A larger S. sonnei infection out-
break occurred during 1994 and affected several coun-
tries in Europe, including Norway, Sweden and the
United Kingdom. In the 1994 outbreak, there were 110
laboratory-confirmed cases within Norway and investi-
gations traced it to imported iceberg lettuce [8].

TABLE 3

Independent risk factors determined by multivariate
analysis for probable Shigella sonnei infections at a banquet
in Tromse, Norway, 1-2 October 2011

Food items OR (95% Cl) P value
Fish soup 8.2 (1.1-61.1) 0.04
Basil pesto sauce 2.8 (1.3-5.8) 0.01

OR: odds ratio; Cl: confidence interval.



Several shigellosis outbreaks reported in Scandinavian
countries have been associated with imported fruits
or vegetables consumed raw or minimally-processed
[7,26]. These food items might become contaminated
during preparation by infected food handlers or during
production by irrigation water contaminated with sew-
age [2]. The low infective dose and the considerable
amount of fresh basil as an ingredient in pesto may
have contributed to the large number of people becom-
ing sick after eating basil pesto from delicatessen X in
Tromsg, despite the growth-inhibitory effect of fresh
herbs like basil or thyme on S. sonnei reported by some
studies [17]. In this outbreak few affected individuals
were admitted to hospital and no patients reported
serious extra-intestinal symptoms. A noteworthy high
C-reactive protein in affected patients has also been
reported in previous studies of shigellosis [18].

Despite the epidemiological evidence which seemed
to conclusively identify basil as the likely source of
the outbreak, none of the specimens were positive for
Shigella. Detection of Shigella spp. in food items is dif-
ficult and no reliable method is available. High levels
of both Enterobacteriaceae and thermotolerant coliform
counts were obtained from a suspected pesto product.
This indicates faecal contamination and makes con-
tamination also by Shigella more likely.

The Norwegian importer decided to temporarily stop
importing basil from the exporter upon the identifica-
tion of the batch. The exporter went bankrupt, so no
decision on when to resume importation was necessary.
It is unclear at which point in the process of cultivation,
production and importation of the basil the S. sonnei
contamination may have occurred. Currently, basil from
certain third countries outside EU/European Free Trade
Association (EFTA), as Israel, are not included in the
European Commission regulation (EC) No 669/2009 list
of certain feed and food of non-animal origin subjected
to increased level of official controls on imports. As a
result of this investigation, the Norwegian Food Safety
Authority, together with NIPH, planned to develop rec-
ommendations for food providers on how to handle
fresh plant produce prior to consumption.

The multidisplinary collaboration during this investi-
gation helped to identify and find the source of this
outbreak of S. sonnei infection in Norway: The routine
genotyping of all isolates of enteropathogenic bacteria
in Norway was crucial to determine that the two clus-
ters happening in two regions of the country were part
of the same outbreak. The epidemiological and prod-
uct trace-back investigations pointed to imported fresh
basil as likely causing the outbreak.
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