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National data on Lm in RTE foods in Sweden 2010

• the Swedish part of the EU-wide survey 
• the national survey 

A total of 1665 samples



No of samples

Total Lm positive

Fish 633 80 13 %

Cheese 525 2 0.4 %

Meat product 507 6 1.2 %

∑  =    1665 88             

Number of samples analysed and Lm positives



Profiles

Food type At arrival At Use by date Plant

Cold smoked salmon - 3 a

Cold smoked salmon 13 - a

Gravad salmon - 13 a

Gravad salmon 3 3 a

Gravad salmon 13 3 a
Cold smoked salmon 7 7 b
Cold smoked salmon 7 7 b
Gravad salmon 7 7 b

Cold smoked salmon 2 2 c

Cold smoked rainbow 2 - c c

Gravad salmon - 2 c

Cold smoked salmon 2 - c

Gravad salmon 24 2 c

Gravad salmon 8 8 c

Gravad salmon 2 - d

Gravad salmon 23 23 d

Cold smoked salmon - 10 e

Warm smoked salmon 5 5 e

Plant  Profile
a 3, 13

c 2,  8, 24

b 7

d 2, 23

e 10, 5

Lm pulsotypes at five different fish plants



• Skåne & Västra Götaland notified the Public Health Agency of Sweden

Lm outbreak in Sweden 2013-14

Start January 2014 –

• The Public Health Agency observed an increase on a national level

• 9 cases with symptom onset during 2013

• On 14 January 2014 an outbreak investigation team was formed 



Investigation methods 

1. Descriptive epidemiology
Case definition, case finding, data collection, data analysis

2. Analytical epidemiology
Study design, case definition, selection and definition of controls, 
definition of exposure, data collection, data analysis

3. Microbiological and environmental investigation
Environmental investigation, laboratory investigation, serotyping, 
PFGE, whole-genome sequencing 





County Cluster

cases
Stockholm 3

Västerbotten 1

Uppsala 1

Södermanland 1

Gotland 2

Kronoberg 2

Kalmar 2

Blekinge 2

Skåne 16

Västra Götalands 9

Örebro 5

Värmland 1

Gävleborg 1

Halland 1

Östergötland 1
Jämtland 2

sum 50

Stockholm 3

Södermanland 1

Kronoberg 2

Kalmar 2

Skåne 16

Västra Götaland 9

Örebro  5

Jämtland 2

Blekinge 2

Västerbotten 1 

Uppsala 1

Gotland 2

Värmland 1

Halland 1

Gävleborg 1 

Östergötland 1

Distribution by county



ApaI,
100% similarity

Patient Salmon
Patient Salmon

National database
AscI,
91% similarity



Patient Food

ApaI
100% 
similarity

AscI
100% 
similarity

Patient Food

EURL european open database 

1. Cheese
2. Deli-products, sausages
3. Fresh meat cut
...........

Focus on nationell 
meat products







Plant Total

number of 

isolates

Food

isolate

Environmental

isolate

Number of 

isolates 

matching the

human cluster
A 66 33 33 5 
B 4 4 0 0 
C 1 0 1 0

Lm isolates from 3 meat plants
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0.01

Distance to the nearest isolates 
with a similar PFGE profile

Patient and food Lm isolates  
connected to the outbreak



Results

1. Descriptive epidemiology
- 50 cases 

- w 30 2013-w 43 2014 max w 52 
- 16 out of 21 counties 
- Median age of cases 77 years (range 28-98) 
- 82% of cases > 60 years

2. Analytical epidemiology
- 20 cases invited for the case-control study 12 (60%) responded
- 186 controls invited 108 (58%) responded
- All cases had recently eaten ham and/or liverwurst and/or

medwurst  compared with 72% of controls (p=0.034)

Sliced smoked ham OR 4.6 [1.1-28], 75% exposed
Mixed frozen salad 12 [2.6-62], 64% exposed
Hot dogs 11 [2.4-58], 64% exposed
Red beet salad 9.8 [1.2-68], 27% exposed



Results 

3. Microbiological and environmental investigation

- One band difference PFGE-pattern reported from salmon in Sweden in 2010

- Outbreak PFGE-pattern had previously been found in Austria and Germany 2013 

- On 7 February 2014 a meat producer with one production facility located in Skåne     

found Lm in sliced medwurst produced on 8 January 2014

- After cleaning Lm  was found in liverwurst, smoked ham and medwurst sausage

- Production was not restarted after the stop on 7 February 2014

- Production line was scrapped

- Whole-genome sequencing showed



Conclusions

• We investigated a nation-wide outbreak of listeriosis

• The outbreak was associated with cold cuts

• Lm of the outbreak profile was found in products from a production
line where cold cuts were produced

• The outbreak continued after the production line was closed 
making the association with this particular facility uncertain

Recommendation

Risk groups reminded that cold cuts can be associated with Listeria

Thank you!


