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Investigations of foodborne outbreaks in Denmark - an introduction to the
work at Statens Serum Institut and examples of recent outbreak investigations

Instituto de Salud Carlos Il — 12 February 2026
Stine Nielsen (STNL@ssi.dk), Statens Serum Institut



STATENS

ObjECtiVes of this talk INSTITUT

* A brief introduction to the organisation of and the work at the national institute of
public health in Denmark — Statens Serum Institut

e How do we work on foodborne outbreaks in Denmark

* Some examples of recent outbreak investigations
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— Statens Serum Institut was established to ensure the production and supply of antidiphteria serum to the Danish patients.

— The Department of Diagnostics was established — marking the beginning of Denmark’s central and reference laboratory of microbiology.

— The Department of Epidemiology was established to monitor infectious diseases and vaccination coverage and to combat epidemics.

— The childhood vaccination programme was introduced.

— As the first country in the world, Denmark implements nationwide vaccination against polio.

— The Danish National Biobank was established.

— Together with the University of Copenhagen, Statens Serum Institut assumes responsibility for Denmark’s veterinary emergency preparedness.

— Statens Serum Institut undertakes its largest single task to date — Covid-19, through surveillance, expert guidance, vaccine supply, and the operation

of TestCenter Denmark.
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The Core Functions of SSI INSTITUT

» Surveillance of infectious diseases, congenital
disorders, and biological threats.

e Specialized and emergency-supporting diagnostics.

* Ensuring the supply of vaccines and emergency
preparedness products.

* Preparedness and response to disease outbreaks,
epidemics and pandemics.

* Government research institute — research-based
advisory services.
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SSl’s Organization INSTITUT

Chief Executive Officer
Centre for Biosecurity & Biopreparedness

Corporate Affairs SSI have in total about 850 employees

Strategy, Management & Organization

Campus Service

Employees, Job Satisfaction & Development

Finance

Epidemiological Infectious Diagnostic Infectious Biobank, Congential Disorders .
. . . Centre for Vaccine Research
Disease Preparedness Disease Preparedness & Vaccine Preparedness
One Health & International Collaborations Congenital Disorders Animal Facility
Data Integration & Analysis E Bacteria, Parasites & Fungi >| Danish National Biobank Infectious Disease Immunology
Data Science & Al in Health '"te"'agi?m;c'gﬁggfggg,gag';°'at°w Data Protection & Information Security Vaccine Development
—= e —_
Infectious Disease Epidemiology & Prevention | ) Prediagnostics & Service Digital Infrastructure
Sequencing & Bioinformatics Quality Assurance
{Virology & Microbiological Preparedness |> Supply Chain
February 2026
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Who are we? INSTITUT

Approximately 850 employees Professional Profiles | siomedical Laboratory scientists,
Pharmaconomists and Nurses
6%
An average employment duration Adminisrative and T —
taff, as well as caaemics
Of 8 % yea rs Student Assistants 22%
11%

Other Staff

Members
Age and Gender Distribution 10%
Legal Pro-
fessionals
0% and Eco-
nomists
25% 9%
20%
Engineers
15% Laboratory 8%
Technicians
10% 21% State-employed Physicians
T 5%
PhD Fellows Veter;narlans
5% 29 %
I Pharmacists

0%
20-29 yrs. 30-39 yrs. 40-49 yrs. 50-59 yrs. 60-69yrs.  Over 69 yrs. 3% May 2025



SSI’s Organization

Strategy, Management & Organization

Chief Executive Officer

Campus Service

Corporate Affairs

Employees, Job Satisfaction & Development

Finance
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Centre for Biosecurity & Biopreparedness

SSI have in total about 850 employees

Epidemiological Infectious

Disease Preparedness

Diagnostic Infectious
Disease Preparedness

Biobank, Congential Disorders
& Vaccine Preparedness

Centre for Vaccine Research

One Health & International Collaborations

Congenital Disorders

Animal Facility

Data Integration & Analysis

Bacteria, Parasites & Fungi

Danish National Biobank

Infectious Disease Immunology

Data Science & Al in Health

International Reference Laboratory
of Mycobacteriology

Data Protection & Information Security

Vaccine Development

Infectious Disease Epidemiology & Prevention

.
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Prediagnostics & Service

Digital Infrastructure

Sequencing & Bioinformatics

Quality Assurance

Virology & Microbiological Preparedness

Supply Chain

February 2026



STATENS

Department of Infectious Disease Epidemiology & Prevention .71 L

* About 60 staff members
* 4 sections:
* Vaccine preventable infections & Preparedness
* Healthcare-Associated Infections and AMR = (support for hospital outbreaks)
* Bloodborne and sexually transmitted infections plus digitilisation of surveillance

* Food- and waterborne disease (Wastewater surveillance, Burden of disease etc)
* The unit for outbreak response -> currently about 5 people
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How we investigate foodborne outbreaks in Denmark
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Investigation of foodborne outbreaks in Denmark ot
Local outbreaks National outbreaks
e E.g.restaurant, private party, drinking * (Cases in two regions or more

water * International aspect

Respo

Statens Serum Institut

* Reference laboratory

* Department of infectious disease
epidemiology

* Veterinary and food administration

Responsible institutions

* Regional food safety authorities
* Medical officer

* Local laboratories

* Food Institute at DTU

The central outbreak
management group
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Signals INSTITUT

* Case level
* Warning by the Departments of Clinical Microbiology (DCM)
* Surveillance of the number of positive cases

e Cluster signals
* Routinely WGS of isolates/samples (SSI have three runs of Nextseq

every week)

* ALL Listeria, STEC, Salmonella, Hepatitis A
* 15% Campylobacter, sentinel of C.diff

* Yersinia, shigella on suspicion



Surveillance

Microorganism

Notifications type

Referral of isolates or

biological material to
SSI

STATENS

Proportion (%) of cases received as isolates
or biological material in 2024 (WGS)

Campylobacter
Salmonella

Listeria
monocytogenes
STEC

Shigella/EIEC/ (ipaH)

Yersinia enterocolitica

Laboratory
Laboratory

Laboratory and clinical
notification

Laboratory and clinical
notification

Laboratory and clinical
notification

Laboratory

Voluntary

Mandatory
Mandatory

Voluntary
HUS (Mandatory)

Voluntary

Voluntary

16.1 (WGS)
83.3 (WGS)
98.3 (WGS)

27.0 (WGS)

30.5 (WGS when outbreak suspected)

28.2 (WGS when outbreak suspected)
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Weekly stand-up outbreak board meetings — Epi & Lab  wsrirur
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Automated outbreak report in INSTITUT
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Interview center nstituT e

e 5 students in public health, medicine, pharmacy, veterinary medicine or the like
* Trained in interviews and the pathogens we work with
* Work evenings and weekends

* Advantages
* Reach patients when they are home
(reduces after-hour work)
* Time saving

* Less influenced by hypotheses ! -
* High flexibility Q

* Disadvantages
* Loss of “feeling” with the patient/interview
* Missing information (not asked?)
* Not so flexible during exam periods



Disease-specific

guestionnaires

Psfientnummer

Salmonella XXX FUD
Hypotesegenererende interviews [version: sep 2024)

Dt for irerdiens o

Interiies foretaget af
e @

Bemserkninger:

Hvam inlerdeves?  Patienien seIeD En angen D hvem

1. PATIENT INFORMATION |

1.1 Famaun

1.2 Efterrann:

1.3 Telefornummes:

14 Ken: Kvinde ] Mard[]

“urdering af interview (5=t ring):
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1901 Har du spist nogle af falgende grentsager i de T dage far du bley syg? Har du spist..

Zand-
Hedt Zand- | synllg

slkkart | synllg | -vis

Grenteager Ja -vig |a ]|

slkkart
nef

2 aller am-:lu-]'rlalﬂ:
Hwllkid produkt var def? Kebt
aller madyrkat?

{mkalogisk, los vagl, pase,

bakke, Yar-Sl-al-mise’ dansk) Hwor var det kabt?

Tornat \

Fgurk

K gulerodder

Andre ri
rocfrugher

Teberg!

FaTag (Bl salat
eler pi peilaeg)

Fa fordrdag

Spiner
benresprer sller
L

Gran =aal

Fucolk salat

‘Salatmix

Spinas b e

Fardigpakial,
klar-sl-at-spise
=akal eller andet
graret

[Z£]]

Andre gransager

10,1 Heis andne grontsager, hvad

1.5 Adder: dr 1.6 Pravedatn ' i
Goddag mit navn er [for- og efternavn], taler Jeg med [for- o eftemavn]? Jeg ringer fra Statene Serum Instiut. Jeg rings|
barn har haft en Infelcion med Saimonedia. Det vissr sl, at der ar flare, dar har ve&rst ayge mad den samme type af saim)
mist®nkar, &t 1 ar blevet amittet a7 den samme fedevars. Jag vil derfor hisrs dig, om [sg mé stille nogle apergamds) anghesd
bama) sygdom og hvad dulfhanthan) har aplst | Hden op t du (hanhun) blev ayg?
Tk Dt kaan warsre e bijpedp, hwis du hae en kalender ved hinden - pd den mdde kan du maske bedre luske boad derer sket it
sygdommen begyndis.
{Hvis spovgeskamast gaidar &f Ham sparges AT bam® aller hamets navn | sedet for iy under hele nervewer)
2. SYGDOMSHISTORIE |
2.1 Hyiken dalo §k du de farsie symplomer psyodom? 7 7 ddimodad
2.2 Er du stadig syg7 Mm wei 1 rem|
2.2.1 Hhis rej, bor mianges dage var du sygiali? dage

2.3 Haar du harft nogle af falgende symplomes?

Symptom Ja | He] | Usikker

Diarré [x] [x] [x]

[Elodig dams [x] [x] []

avesmerer [x] [x] ]

Fvalme: [x] [x] [x]

Opkast [x] [x] ]

Feber [x] [x] ]

Lademarer [x] [x] [x]

Horvedpine [x] [x] [x]

Trazthesd [x] [x] o

Andel [x] [x] o

2.3.1 Andet symphorn, beaskniv
2.4 var du indlagt pa din sypdom? Ja D Mej D

241 Daio for indlimggelse | 24.2 Datn for udshrivelse | { aler forteat indtagt [




DTU g&iz; Ministry of Food, Agriculture STATENS e
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The Central Outbreak Management Group = e

Annual Report on Zoonoses
Institutions in Denmark 2024

e Statens Serum Institut
e Veterinary and food administration
* Food Institute at DTU

* Weekly outbreak meetings — every Thursday

* Coordinates investigation of national food-borne outbreak in Denmark
* Published Annual Report on Zoonoses in Denmark

* Inform about regional outbreaks

* Food- and waterborne outbreak database (FUD)

STATENS gm; Ministeriet for Fedevarer,

SERUM == Landbrug og Fiskeri oo DTU Fgdevareinstituttet

INSTITUT Fadevarestyrelsen —
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Using consumer purchase data in outbreak investigations
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Consumer purchase data for outbreak investigation INSTITUT

* 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

v( & —

MOZZARELLA 600
MAYONNAISE 10,00
» PESTO 190G 10,00
CHILISAUCE 25,00
\ / BANANERLOSE 875

\1 C
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Limitations of consumer purchase data INSTITUT

* Consumer purchase data is not equal to consumption

* Will not capture food eaten outside home

* Not suitable for all patients (i.e. those shopping with cash)

* Sensitive data for patients

* Time consuming to collect data

* Multiple members of household might be buying food using several cards

* Retailers not always able to identify purchases —i.e. for fresh products like salad it can
be hard to identify batch / product

* Retailers might not want to share data
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Comments on consumer purchase data INSTITUT

* Highly added value to outbreak investigation
* Can fulfil a gap — when patients do not recall food history
* Can be used at different stages of the investigation
* Dependent on good collaboration between public health, food authorities and retailers
* Future:
* Access to more digitalised data
* More routinely implemented
* Invoices collected from institutions i.e. elderly homes
* Use for analytical approach i.e. case control studies
* Direct comparison with overall sales data
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Examples of recent outbreak investigations



Recurring multi-country outbreaks of
Salmonella Strathcona linked to tomatoes



Salmonella Strathcona

efsam

EUROPEAN FOOD SAFETY AUTHORITY

JOINT ECDC-EFSA RAPID OUTBREAK ASSESSMENT

Prolonged multi-country outbreak of Sa/monel/a
Strathcona ST2559 linked to consumption of
tomatoes in the European Union/European
Economic Area — first update

23 October 2025
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Salmonella Strathcona | SERUM PR

* * 4
* Eurosurveillance

Recurring multi-country outbreaks of
Salmonella Strathcona linked to tomatoes,
Europe, 2011-2024

@ [EO

Small tomatoes Seasonal pattern
identified as the of recurrence
likely vehicle

643 cases
across 17 countries

Brait et al., Euro Surveill. 2025;30(41)
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Salmonella Strathcona cases in Denmark by year, 2011-2025
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Salmonella Strathcona cases in Denmark by sample date NSTITUT
3. nov-—11. dec 2025, n=29
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Salmonella Strathcona in Denmark, 2025

29 cases in November/December 2025

18 women, 11 men, 0-87 years

Mostly cases live in Jutland (western part of Denmark)
55% admitted to hospital

Aldersgrupper (ar)
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o
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Salmonella Strathcona investigation, 2025 INSTITUT

* Interviews
e 24/25 report eating tomatoes
e 22/25 shop in the same supermarket chain (Rema1000)

* Consumer purchase data:
* Two patients: bought cherry tomatoes from Greenyard Fresh (according to receipts
from REMA1000)
e (Case control study

* 15 cases and 100 healthy controls — matched by age, sex and area of residence
e Controls recruited via “digital post”

* Tomater: cases 100%, controls 69%
* Cherry tomatoes: cases 82%, controls 59%

* January 2026: Meeting with supermarket chain -> presenting results from investigations



Salmonella Enteritidis ST11#262
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Salmonella Enteritidis ST11#262 by sample week
November 2025 - January 2026, n=13
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Salmonella Enteritidis ST11#262 by sample week STATENS
November 2025 - January 2026, n=13 INSTITUT
* 13 cases

4 women, 9 men, 2-81 years (median age: 68)
* 6 of 13 cases live in north of Zealand
* 4 of 13 admitted to hospital

80+~
~71-80-
T 61-70-
0 51.60-
S 4150
B 31-40
B 21-30
< 1120-

0-10-

Number of cases

SeX . Female . Male
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Salmonella Enteritidis ST11#262 by sample week INSTITUT
November 2025 - January 2026, n=13

* 12 of 13 cases interviewed
* 5o0f 12 interviewed not very useful (i.e. did not remember well)
* No travel reported
6 0f 12 only ate at home in the week prior to symptom onset
* ->the source is most likely a product eaten at home
* 10 of 12 shop at the same supermarket chain
* They often buy the cheapest products
* They eat quite a lot of meat — mostly pork
* |t seems unlikely that the source is a vegestable or a fruit

* Latest case has sample date 14 January. If no new cases, we plan to close this outbreak
next week. Source = unknown.
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Wrap up
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Examples of other recent outbreak investigations INSTITUT

* Multi-drug resistant Shigella Sonnei ST152 among men who have sex with men —n=16
cases in Sept-Dec 2025 (EpiPulse 2026-STI-00002)
* 33 cases reported by 7 countries on EpiPulse (0 in Spain)

» [Lijsteria monocytogenes ST7 outbreak linked to ready-to-eat fish patties —n=11 cases in
August-October 2025

* Cryptosporidium parvum subtype family llzeta A12 — n=11 cases in June-July 2025.
Linked to flat-leaf parsley from ltaly
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Last slide (oERUm I

* I'm interested to hear how you work in Spain to investigate foodborne outbreaks

* And I’'m happy to take questions and comments ©
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your attention %

Thank you for ,'.\\

Stine Nielsen — STNL@ssi.dk
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Extra slides



Communication: Listeria monocytogenes ST7#4
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Sygdomsudbrud
[ Find smiley (| udbrudsanar
Sygdomsovervagning

Influenza, covid-19, RS-virus
og andre luftvejssygdomme

Risikovurderinger ifm. covid-19

Overvéagning | tal, grafer og
Dyr ~

Sygdomsiaksikon
OneHealth
Vagtberedskab

Screening for medfadte
sygdomme

Tilbagekald: Listeria i fif wswms
10-09-2025 Infektionshygieine

MiBa, HAIBA og det digitale
Infektionsberedskab

Tilbagekaldte faedevarer

Tenax Sild A/S tilbagekalder fiskefrikal
Listeria monocytogenes i produkternd
du kassere dem eller levere dem tilbal
kaebt.

e |

Aktuelt og presse  Sygdomme, bered]

Forside / Syadomme. beredskab 0q forskning / Sygdomsudbrud # Udbrud med i

Udbrud med invasiv lister
sekvenstype 7 i Danmark
af fiskefrikadeller

Siden august 2025 er der p& Statens Serum Institu
tilfeelde of Listeria monocytogenes med sekvenstyj

Nyt sygdomsudbrud med listeria fra
fiskefrikadeller

Fem personer er siden midten af august blevet syge med den samme
type listeria, og smittekil er spisek fiskefrik Tenax Sild A/S
har tilbagekaldt fiskefrikadeller, efter at der er fundet listeria i dem.

Sencst radigerct dan 15, septombar 2025

Institut, Fedeval og DTU Fad
sygdomsudbruddet, og har fundet, at faerdiglavedd
smittekilden. Fi: il er blevet till

Senest recigeret den 7. november 2025

Om sygdomsudbruddet

Mellem den 13. august og 24. oktober 2025 blev der pé Statens Sen
personer, som er smittet med den samme type Listeria monocytogel
5 maend og 6 kvinder. Patienterne er mellem 30-95 &r (medianalder,
bosat forskelige steder i landet (tabe! 1)

Figur 1. Anlal filcelde of Listeria manocytogenes per uge, 2025 (n=11)
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Epicurve senum
1  Case definition: Outbreak
© Initially broad: ”All llzeta cases since 1st May 2025” period
)
N 47 Later: “llzetaA12 cases after 1st June 2025”
;
g 31  ->n=11 outbreak cases & 5 historic cases
£
=
2 21
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Q
e
Q
=
O

]E__

o —
01-10-2024
01-04-2025
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Food- and waterborne outbreak database (FUD) INSTITUT

vaelg sag Fedevareudbrudsdatabase

Dashboard velg sag

Filtre
RIDnr Sagitital Start-dato fra {og med) Stert-dato til (og rmed) Slutaato? Hevn / paresse [ virkaomhed
FUD nr Med+uden W m
Flere filtre v
2420 24-01-2025 Le Gall gsters Virksomhed Bekreeftet fodevare- eller vandbarent Undersagelsen afsluttet 29-01-2025 cgs@fvst.dk, 25-02-25 b4 e
2419 15-02-2025 Naovicell | Hajbjerg Privatperson Mistanke til fadevare- eller vandbaren Undersagelsen i gang tibin@fvst.dk, 20-02-25
2418 30-01-2025 Marienlyst Strandhotel Virksomhed Mistanke til fadevare- eller vandbaren Undersagelsen afsluttet 02-02-2025 lunwi@fvst.dk, 10-02-25
2417 01-02-2025 Restaurant Uformel Virksomhed Mistanke til fadevare- eller vandbaren Undersagelsen i gang chaly@fvst.dk, 06-02-25
2416 30-05-2024 Signatur Hotel Sixtus Virksomhed Afkreeftet udbrud Undersagelsen afsluttet 07-06-2024 avkr@fvst.dk, 06-02-25 b4
2415 31-01-2025 Beredskabsstyrelsen Tinglev Virksomhed Mistanke til fadevare- eller vandbéren Underzagelsen afsluttet avkr@fvst.dk, 05-02-25
2414 15-08-2024 Cryptosporidium hominis [bAT10G2 +15NP Laboratoriecvervagningssystem Mistanke til fédevare- eller vandbéren Undersagelsen afsluttet 22-10-2024 TGRL@ssi.dk, 04-02-25
2413 31-01-2025 salmonella Enteritidis ST11#172 Laboratoriecvervagningssystem Mistanke til fédevare- eller vandbéren Unders@gelsen i gang jel@ssi.dk, 31-01-25
2412 12-10-2024 Kineseren i Borris Privatperson Afkreeftet udbrud Undersagelsen afsluttet 17-10-2024 avkr@fvst.dk, 31-01-25 b4
2411 19-11-2024 Salm. Enteritidis ST11#204 Laboratoriecvervagningssystem Bekreefret fodevare- eller vandbérent Undersagelsen afsluttet 02-01-2025 pkmu@ssidk, 31-01-25 b 4
2410 31-01-2025 Cosina Virkzomhed Mistanke til fadevare- eller vandbéren avkr@fvet.dk, 31-01-25
2409 24-01-2025 Bersen Lektin Virksomhed Mistanke til fadevare- eller vandbéren Undersagelsen i gang sigj@fvst.dk, 29-01-25
2408 09-12-2024 Salater fra Fandanko - 50 &rs fodselsdag Virksomhed Udbrud der ikke er fedevare- eller van Underzagelsen afsluttet 11-12-2024 tibin@fvst.dk, 28-01-25 b 4

2407 08-12-2024 Sygdom efter svendegilde mad fra Faurs Pglzebus  Privatperson Udbrud der ikke er fedevare- eller van Underzagelsen afsluttet 12-12-2024 tibin@fvat.dk, 27-01-25 X
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STATENS

Why investigate outbreaks? SERUM

* Prevention of infectious diseases

* Find the route of infection

* Find the source

* Prevent more cases/ outbreaks

* Describe and document investigations and findings as knowhow and a tool to
prevent repeat exposures



STATENS

Challenges in outbreak investigation INSTITUT

* Work against time

* Political/media pressure

* Don’t have full information when you start (react on small signals)

* Interviews can be difficult, e.g. stigmatized disease, language barrier, etc..
e Exposure history hard to remember

e Selective memory

* Very ill/dead people

* In-depth epidemiological analyses often not possible (quick and dirty)
* (Can be difficult to find pathogen

* Hidden ingredients(in food e.g.)

e Multiple sources

* We don’t always find the source



STATENS B
SERUM E

Take-home messages B

e Qutbreak investigation is team work

* Interviews and statistical tools are important components of
epidemiological methods

e Qutbreak investigation is an continuous process
* Hypotheses generating
e Control measures
* Maybe additional investigations

e Dissemination

Outbreak investigations are fun, informative and never predictable



