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Outline of this presentation

Overview of foodborne outbreaks in Denmark

* Who is doing what in outbreak investigation in
Denmark?

* 10 stepsin an outbreak investigation

Example
* Salmonella Typhimurium ST36 outbreak in Denmark
2020-2021



Foodborne outbreaks
|

Denmark links Listeria outbreak to cold |
meat Kinderaeg og andet chokolade bliver tilbagekaldt
— | _ - - kan indeholde salmonella

Det er blandt andet partier af Kinder
Surprise og Kinder Schokobons, der er
a Dblevet tilbagekaldt. (Foto: Daniel
Ml DERAJINSKI © Ritzau Sca anpix )

ramt af nyt

udbrud

outbreaks end with sources still unknown

Denmark Salmonella and Listeria




63 foodborne outbreaks in Denmark 2022

Norovirus (22.2%)

Lectins (3.2%) Vibrio parahaemaolyticus (1.6%)

STEC (1.6%) E coli* (1.6%)

L. manocytogenes (9.5%) Salmoneila serotypes® (17.5%)

Unknown (14.3%) Mixed pathogens: (1.6%)

Cryptosporidium parvum (3.2%) Campylobacter (17.5%)

Clostridium perfringens (3.2%) Yersinia enterocolitica (3.2%)

a) One outbreak with Campylobacter jejuni and STEC  b) Including the monophasic strains 5. 1,4,[5],12:i:-
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Annual Report of Zoonoses in Denmark
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Foodborne outbreaks in Denmark per pathogen 2018-2022 INSTITUT
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Foodborne outbreaks in Denmark per pathogen 2018-2022 INSTITUT
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Investigation of foodborne outbreaks in Denmark neTiTuT I
* Local outbreaks * National outbreaks

* E.g.restaurant, private party, drinking * (Cases in two regions or more
water * International aspect
e Responsible institutions * Responsible institutions
* Regional food offices e Statens Serum Institut
e Medical officer * Reference laboratory
e Local laboratories * Department of infectious disease

epidemiology
* Veterinary and food administration
* Food Institute at DTU
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Investigation of foodborne outbreaks in Denmark nsTiTuT b

* Local outbreaks * National outbreaks
* E.g.restaurant, private party, drinking * (Cases in two regions or more
water * International aspect

Responsible institutions

 Statens Serum Institut

* Reference laboratory
* Department of infectious disease
epidemiology

The Central Outbreak * Veterinary and food adminj
Management Group Food Institute at DTU

e Responsible institutions
* Regional food offices
* Medical officer
* Local laboratories

ration

@; Milje- og Fedevareministeriet DTU 1 DOTU Fedevareinstituttet ngF;LEh': 2
— rFedevarestyrelsen n INSTITUT
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10 Steps of an outbreak investigation INSTITUT

Establish the existence of a “real” outbreak

. Confirm the diagnosis

. Define a case

. Search for cases

Describe findings and generate hypotheses

. Test hypotheses using analytical epidemiology

. Draw conclusions

. Conduct additional investigations

O W | Nl |Uu|lbdh w| N[k

. Communicate finding

10. Execute control and prevention measures
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Salmonella Typhimurium ST36#7 outbreak
November 2020 to July 2021
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The first signal INSTITUT

* January 21: National [aboratory reports a cluster of 5 Salmonella Typhimurium ST36
cases identical on WGS
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10 Steps of an outbreak investigation INSTITUT

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
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Phylogenetic tree (cgMLST analyses) Salmonella Typhimurium <707
2021
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Phylogenetic tree (cgMLST analyses) Salmonella Typhimurium 777
2021
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Case definition INSTITUT

* A person with laboratory-confirmed Salmonella Typhimurium in Denmark clustering by
whole-genome sequencing (ST36#7) from November 2020 and onwards
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Case definition NSTITUT
Person Place
. @rson with Iab@ry-confirmed Salmonella &M@Iustering by
whole-genome sequencing (ST36#7)@n November 2020 and onwards
Time

* How sensitive?

 How far backin time?

 What about cases who travelled?
e Exclusion criteria?
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10 Steps of an outbreak investigation INSTITUT

Establish the existence of a “real” outbreak

. Confirm the diagnosis

. Define a case

. Search for cases

Describe findings and generate hypotheses

. Test hypotheses using analytical epidemiology

. Draw conclusions

. Conduct additional investigations

O W | N|lo|u|lp|lw|N|k

. Communicate finding

10. Execute control and prevention measures



ECDC EpiPulse platform: Salmonellosis INSTITUT

Item details
1D: 2021-FWD-00013 T)rpe:

Diseases: Salmonellosis

[ Key information

Situation Awareness Links
ltem created on: 2021-03-17 09:29
Number of reply comments: 10
Show 10 rows
country/ .
Organisation ¥
O FwD Denmark Public 37

Health

STATENS
SERUM

View access settings

FWD

Event Title: EPIS FWD: Outbreak of Salmonella Typhimurium ST36 in Denmark - (UI-709)

Pathogens: Salmonella Typhimurium Participating domain:

Outputs
Create/update comment View history
Iltem last updated on: 2021-04-22 22:39
NCC: Number of confirmed cases: 38 NNC: Number of non-confirmed cases: unknown NCD: Number of confirmed deaths: 0
View comment
. . : Modified ,
Epidemiological information Microbiological information Additional information fime -
Since November 2020, we have seen 13 cases, 8 female and 5 male aged 17-85 years. The outbreak consist of ST36 isolates 2021-04- &
Interviews have not yet revealed a hypotheses of the source. Update: 09-04- 2021 The and the 12 isolates are between 0-2 AD 2010:49
nnnnnn IRl ry fem b M memlnmm s mmbnomemn o mmlme i lmd m ol Gem
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ECDC EpiPulse platform: Salmonellosis INSTITUT

tem details

EPIS FWD: Outbreak of Salmonella Typhimurium ST36 in Denmark - (UI-709)

1D: 2021-FWD-00013 Type: Event Title:
Diseases: Salmonellosis Pathogens: Salmonella Typhimurium Participating domain: FWD
[ Key information
Situation Awareness Links Outputs
ltem created on: 2021-03-17 09:29 Iltem last updated on: 2021-04-22 22:39
NNC: Number of non-confirmed cases: unknown NCD: Number of confirmed deaths: 0

NCC: Number of confirmed cases: 38

Number of reply comments: 10

Show 10 rows View comment

Country / A . . .. . e - - Modified .
Organisation ¥ Microbiological information Additional information fime —
0 FwD Denmark Public 37 Since November 2020, we have seen 13 cases, 8 female and 5 male aged 17-85 years. The outbreak consist of ST36 isolates 2021-04- &
Health alenyews have not yet revealed a hypotheses of the source. Update: 09-04-20 b= and the 12 isolates are between 0-2 AD 2010:49
S ey fem b M memlnmm s mmbnomemn o mmlme i lmd m ol Gem

* March: No other countries reported cases
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10 Steps of an outbreak investigation INSTITUT

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
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Salmonella Typhimurium ST36#7 by week of sample, n=23 INSTITUT

Antal cases
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March 31, 2021




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

13 female, 10 male
* 2-92 years
* 6/22 elderly home
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Salmonella Typhimurium ST36#7 by place of residence, n=23 <177
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Salmonella XXX FUD
Hypotesegenererende interviews (version: August 2023)

Trawling questionnaire |

Huem interviewes?  Patienten seh.rD En anden D hwem

1. PATIENT INFORMATION

1.1 Fomawn:

1.2 Efternavn:

1.3 Telefonnummer:

1.4 Ken: K\lindeD MandD

1.5 Alder ar 1.6 Prevedsto: f

Goddag mit navn er [for- og efternavn], taler jeg med [for- og efternawn]? Jeg ringer fra Statens Serum Institut. Jeg ringer fordi duldit
barn har haft en infektion med Salmonella. Det viser sig, at der er flere, der har varet syge med den samme type af salmonella og vi
mistznker, at | er blevet smittet af den samme fedevare. Jeg vil derfor here dig, om jeg ma stille nogle spergsmal angaende dinfjdit
barns) sygdom og hvad dul{han/hun) spiser?

Tak. Det kan veera en hjslp, hvis du har en kalender ved hinden — pa den made kan du méske bedre huske hvad der er sket i tiden op til
sygdommen begyndte.

[Hvis spergeskemaet geelder ef ham spanges "dit bam™ eller bamets navn i stedet for dwidig under hele inferviewet]

2. 5YGDOMSHISTORIE |

2.1 Huilken dato fik du de ferste symptomer pa sypdom? i i ddimm/3a

2.2 Er du stadig syp® Ja D Mej D Usikkzr D

2.2.1 Hvis nej, hwor mange dage war du syg i alt? dage

2.3 Har du haft nagle af felgende symptomer?

Symptom Ja Nej Usikker | Varighed
Diams o o x]
Blodig diarmé o o u]
Mawvesmerter o o o
Kvalme o o o
Opkast o o o
Feber o o o
Ledsmerter o o o
Hovedpine o o o
Trathed o o o
Andet o a a

2.3.1 Andet symptom, beskriv

2.4Var duindlagt pgs din sygdom? Ja D Nej D

241 Dato for indl=ppelse ! i 2.4 2 Dato for udsknivelse ! i effer fortsat indlagt D
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Results of the first interviews INSTITUT

* 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...
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Break-through in the investigation INSTITUT

* 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:
* Allin capsules
e Package with green logo
* Boughtin pharmacies and different supermarkets

e 4 still had the product at home
* Same expiry date: Sept 2023
 Two lot numbers
* Photos from three
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10 Steps of an outbreak investigation INSTITUT

Establish the existence of a “real” outbreak

. Confirm the diagnosis

. Define a case

. Search for cases

Describe findings and generate hypotheses

. Test hypotheses using analytical epidemiology

. Draw conclusions

. Conduct additional investigations

O W|N| ol bd wWw|N|PR

. Communicate finding

10. Execute control and prevention measures
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Case-control study INSTITUT

* 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%Cl: 3.8-175
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10 Steps of an outbreak investigation INSTITUT

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
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Product inVEStigation INSTITUT

* 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!!
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Salmonella Typhimurium ST36#7 outbreak INSTITUT

* In total 54 cases

* 33 female (61%) median age 65 years range 2-92 years

e 32 cases hospitalized (59%), 3 cases died

* One case reported April 2, from Luxembourg (Dane bought product in DK)

Mumber of cases
[ %] [#5] E=h [¥5] [#3] ] [5:5] L

3 5 7 9 11 13 15

Week of sample 2020-2021

17 19 21 23 25 27 29

0B
0

46 48 50 52
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Timeline of outbreak investigation neTTUT b
Recall of
specific
batches

Case control
study initiated

9
’ I Recall of
7 all
o 6 Qutbreak l products
® alert ll l
— D
g il i
2 4
; il B
=
= 3
: [ il B

0 . . . ....I....II...I ..II . I
46 48 50 52 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Week of sample 2020-2021
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What is consumer purchase data? 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

Receipt E

MOZZARELLA 600
MATOMNAISE 1000
PESTOI®0OG 1000
CHILISAUCE 25,00
BANANERLOSE 873
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10 Steps of an outbreak investigation INSTITUT

Establish the existence of a “real” outbreak

. Confirm the diagnosis

. Define a case

. Search for cases

Describe findings and generate hypotheses

. Test hypotheses using analytical epidemiology

. Draw conclusions

. Conduct additional investigations

O|lw| Nl |bdh w| N[k

. Communicate finding

10. Execute control and prevention measures
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Control of the outbreak INSTITUT

DR INDLAND

Tre dede efter at have
spist naturleegemiddel: Tjek, om du har
farligt produkt derhjemme

Kapsler med fraskaller tilbagekaldes efter udbrud med salmonella.

* FORSTOPPELSE OG TRAEG MMVE
* IRRITABEL TYKTARM
* DIARRE

175

! * FORHBJET KOLESTEROL
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10 Steps of an outbreak investigation INSTITUT

Establish the existence of a “real” outbreak

. Confirm the diagnosis

. Define a case

. Search for cases

Describe findings and generate hypotheses

. Test hypotheses using analytical epidemiology

. Draw conclusions

. Conduct additional investigations

O W | Nl |Uu|lbdh w| N[k

. Communicate finding

‘ 10. Execute control and prevention measures \
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October 21, 2021 — product back — now heat treated!

KOSTTILSKUD
S YLLI Naturlige &,
L3 THLND poR

VARMEBEHANDLEDE PSYLLIUM FREASKALLER

Naturlige fibre e PV (RDEALLER i i""li"lli

¥ Godt for fordejelsen

¥ Regulerer tarmen

¥ Hjalper mod traeg mave
fupeiicalir hickragpie bien nonm | Bondepadia 0

Aot o sl B sagier b L
gl ot Bl e sl T
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Conclusion oERUm I

* First outbreak of salmonella in herbal medicine in Denmark
e Critical risk group

e Severe disease

* Capsules perfect for effect in the intestines

e Rapid action complicated by new authorities involved

* Long shelf life of product

e Active control measure follow-up on the human side

* Most likely prevented cases

* Intervention: the husks are heat-treated
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Summary and challenges INSTITUT

* Microbiology and epidemiology goes hand in hand in outbreak
investigation
* Qutbreak 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
e Use standard procedures — but be prepared for the unexpected



STATENS =
SERUM FEie

If you want to know more... INSTITUT

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

e Danish Veterinary and Food Administration

* DTU - Food Institute

 European Centre for Disease Prevention and Control
e www.ecdc.europe.eu
e Communicable disease threats report (weekly)
e Eurosurvelliance (Rapid communications)

e Jlum@ssi.dk


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

STATENS

Thank you

4\

0"
Questions? v

lum@ssi.dk



