
Epidemiological investigation of 
foodborne outbreaks in Denmark

2nd Multidisciplinary training workshop, online, October 23, 2023

Luise Müller, lum@ssi.dk, Department of Infectious Disease Epidemiology and Prevention

mailto:lum@ssi.dk


Outline of this presentation

• Overview of foodborne outbreaks in Denmark
• Who is doing what in outbreak investigation in 

Denmark?
• 10 steps in an outbreak investigation

Example
• Salmonella Typhimurium ST36 outbreak in Denmark 

2020-2021



Foodborne outbreaks



63 foodborne outbreaks in Denmark 2022

Annual Report of Zoonoses in Denmark



Foodborne outbreaks in Denmark per pathogen 2018-2022
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Investigation of foodborne outbreaks in Denmark

• Local outbreaks
• E.g. restaurant, private party, drinking 

water

• Responsible institutions
• Regional food offices
• Medical officer
• Local laboratories

• National outbreaks
• Cases in two regions or more
• International aspect

• Responsible institutions
• Statens Serum Institut

• Reference laboratory
• Department of infectious disease 

epidemiology

• Veterinary and food administration
• Food Institute at DTU
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10 Steps of an outbreak investigation

1. Establish the existence of a “real” outbreak

2. Confirm the diagnosis

3. Define a case 

4. Search for cases

5. Describe findings and generate hypotheses

6. Test hypotheses using analytical epidemiology

7. Draw conclusions

8. Conduct additional investigations

9. Communicate finding

10. Execute control and prevention measures



Salmonella Typhimurium ST36#7 outbreak
November 2020 to July 2021



The first signal

• January 21: National laboratory reports a cluster of 5 Salmonella Typhimurium ST36 
cases identical on WGS
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Phylogenetic tree (cgMLST analyses) Salmonella Typhimurium
2021
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Case definition

• A person with laboratory-confirmed Salmonella Typhimurium in Denmark clustering by 
whole-genome sequencing (ST36#7) from November 2020 and onwards



Case definition

• A person with laboratory-confirmed Salmonella Typhimurium in Denmark clustering by 
whole-genome sequencing (ST36#7) from November 2020 and onwards

• How sensitive?
• How far back in time?
• What about cases who travelled?
• Exclusion criteria?

Time

Person Place
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ECDC EpiPulse platform: Salmonellosis



ECDC EpiPulse platform: Salmonellosis

• March: No other countries reported cases
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Salmonella Typhimurium ST36#7 by week of sample, n=23

March 31, 2021



Salmonella Typhimurium ST36#7 by sex and age, n=23

• 13 female, 10 male
• 2-92 years
• 6/22 elderly home

March 31, 2021



Salmonella Typhimurium ST36#7 by place of residence, n=23

March 31, 2021



Trawling questionnaire



Results of the first interviews

• Hypothesis-generating interviews
• Difficult patient group (mental illness, live in nursing homes, dead)
• No common events, super market chains, food items
• Common catering in the institutions?

• New hypothesis
• Medicine or dietary supplements?

• New round of interviews…



Break-through in the investigation

• March 30: Case count: 23
• 13 interviewed about herbal medicine and dietary supplements
• 11/13 consumed HUSK herbal medicine psyllium seed husks

• 6 persons in-depth interviews:
• All in capsules
• Package with green logo
• Bought in pharmacies and different supermarkets
• 4 still had the product at home

• Same expiry date: Sept 2023
• Two lot numbers
• Photos from three
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Case-control study

• Method
• 15 cases 
• 45 control persons from Danish Civil Registration system 
• matched on sex, age and municipality

• Results
• HUSK consumed by 87% of cases and 7% of controls
• Matched-OR=26; 95%CI: 3.8-175



10 Steps of an outbreak investigation

1. Establish the existence of a “real” outbreak

2. Confirm the diagnosis

3. Define a case 

4. Search for cases

5. Describe findings and generate hypotheses

6. Test hypotheses using analytical epidemiology

7. Draw conclusions

8. Conduct additional investigations

9. Communicate finding

10. Execute control and prevention measures



Product investigation

• Product samples
• HUSK collected from patient homes

• Salmonella outbreak strain found in one package 
• Salmonella Senftenberg in one package
• Reference sample at producer: outbreak strain

• Trace-back
• Raw seed husks from India
• Sold both as herbal medicine and dietary supplements
• Hand-over to new authority!!



Salmonella Typhimurium ST36#7 outbreak

• In total 54 cases
• 33 female (61%) median age 65 years range 2-92 years
• 32 cases hospitalized (59%), 3 cases died 
• One case reported April 2, from Luxembourg (Dane bought product in DK)



Timeline of outbreak investigation



What is consumer purchase data?

➢ Looking in the receipts of the food bought by patients prior to disease onset
➢ Data retrieved from supermarket databases
➢ Using membership/loyalty card or credit/debit card
➢ Search for specific transactions
➢ Compare purchase data from different patients
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Control of the outbreak
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October 21, 2021 – product back – now heat treated!



Conclusion

• First outbreak of salmonella in herbal medicine in Denmark
• Critical risk group
• Severe disease
• Capsules perfect for effect in the intestines
• Rapid action complicated by new authorities involved
• Long shelf life of product
• Active control measure follow-up on the human side
• Most likely prevented cases
• Intervention: the husks are heat-treated



Summary and challenges

• Microbiology and epidemiology goes hand in hand in outbreak 
investigation 

• Outbreak investigation dependent on collaboration in a One health 
approach
• Established outbreak group in “peacetime”
• Common tools (FUD, comparison of isolates…)

• WGS has advanced the surveillance of zoonoses considerably 
• Clusters not necessarily defined in time and place

• WGS can not stand alone!
• Timely interviews of patients is needed to compare WGS results 

with the epidemiology
• Trace-back investigation

• Use standard procedures – but be prepared for the unexpected



If you want to know more…

• Statens Serum Institut: www.ssi.dk
• Surveillance data
• Epi-Nyt (Epi-News)

• Annual report on Zoonoses in Denmark 2022
• Danish Veterinary and Food Administration
• DTU – Food Institute
• European Centre for Disease Prevention and Control

• www.ecdc.europe.eu
• Communicable disease threats report (weekly)
• Eurosurvelliance (Rapid communications)

• lum@ssi.dk

https://www.food.dtu.dk/publikationer/sygdomsfremkaldende-mikroorganismer


Thank you

Questions?

lum@ssi.dk


