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Surveillance / human case numbers in Europe 9

Campylobacteriosis

Figure 2. Reported confirmed campylobacteriosis cases: rates per 100 000, EU/EEA, 2014
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Surveillance / human case numbers in Europe

Campylobacteriosis

Figure 2. Reported confirmed campylobacteriosis cases: rates per 100 000, EU/EEA, 2014
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Source(s): Austria, Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Romania, Slovakia, Slovenia,
Spain, Sweden and the United Kingdom. Belgium, Bulgaria, Croatia and Portugal did not report data at the level of
detail required for the analysis. In Greece, campylobacteriosis is not under surveillance.

Figure 2: Trend in reported confirmed human cases of campylobacteriosis in the EU/EEA, by month,
2012-2016
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Surveillance / human case numbers in Europe

Campylobacteriosis

Salmonellosis

Annual epidemiological report for 2015
Figure 2. Reported confirmed campylobacteriosis cases: rates per 100 000, EU/EEA, 2014

@, Figure 1. Distribution of confirmed cases of non-typhoidal salmonellosis per 100 000 population,
il EU/EEA, 2015
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Surveillance / human case numbers in Europe

Campylobacteriosis

Figure 2. Reported confirmed campylobacteriosis cases: rates per 100 000, EU/EEA, 2014
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Figure 1. Distribution of confirmed cases of non-typhoidal salmonellosis per 100 000 population,
EU/EEA, 2015

&

ecde ;
ot .
Notification rate 4

Number of cases 2008-2011
~——— Number of cases 2012—-2016

—— 12-month moving average 2012-2016

0

Jan

T T T T T T T T T T T T T T T T T
8 Jul8 Jan 9 Jul 9 Jan 10Jul 10Jan 11Jul 11Jan 12Jul 12Jan 13Jul 13Jan 14Jul 14Jan 15Jul 15Jan 16Jul 16

Month

Source(s): Austria, Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Italy, Lithuania, Luxembourg, Latvia, Malta, the Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden and the United Kingdom. Belgium, Bulgaria and Croatia did not report data to
the level of detail required for the analysis.
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Comparable seasonality (summer peaks)
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Media reports / Outbreaks
Watson.ch (16.03.2018)

Bundesamt warnt vor

Salmonellen in

Bio-Amaranth von L|d|

Im Produkt «Golden Sun Bio Organic Amaranth», verkauft bei
Lidl, wurden Salmonellen nachgewiesen. Eine Gesundheitsge-
fahrdung kann nicht ausgeschlossen werden, teilt Bundesamt
fir Lebensmittelsicherheit und Veterinarwesen (BLV) am Frei-

(09.11.2018)

Fears of salmonella outbreak at uMhlanga
eatery

NEWS / 9 NOVEMBER 2018, 07:15AM / KAILENE PILLAY

Old Town Italy restaurant in uMhlanga. Picture: Sibonelo Ngcobo/African News Agency (ANA)

Durban - At least 20 people have been hospitalised with suspected salmonella food
poisoning after eating at the popular Old Town Italy restaurant in uMhlanga at the
weekend.

18.12.2018
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Fotos: Dukas (2), ddp images, Panos Picturas/VISUM, AFP

MYSTERIOS

Swiss TPH 9’

Blick am Abend (04.07.2014)
Das Poulet versaut uns die Feier

------ = Uber die Weihnachtstage erkranken jedes Jahr Tausen-

de Schweizer. Jetzt ist das Ratsel gelost. Schuld ist der Feiertagsschmaus.

E s ist der Feiertags-Klas-
siker schlechthin, das
Fondue Chinoise. Zu Hun-
derttausenden sitzen Herr
und Frau Schweizer liber
die Weihnachtstage mit
Freunden und Familie ge-
miitlich am festlich gedeck-
ten Tisch. Und schlemmen.

Nicht selten endet der frésh-
liche Abend aber unschén:
Mit iiblen Bauchkrdmpfen
auf dem Topf.

Jahr fiir Jahr erkranken
in den Weihnachtsferien
7000 bis 8000 Schweizer an
einer Campylobacter-Infekti-
on. Diese auffillige Hiu-

Bleiben gesund

weglassen.

Weil sie beim Fondue
Chinoise das Poulet

fung brachte Experten und
Arzte ins Griibeln.

Nun hat das Schweizeri-
sche Tropen- und Public
Health-Institut aus Basel
das Ritsel geldst. Und den
Ubeltiter entlarvt: Es ist
das Fondue Chinoise. Ge-
nauer: Das rohe Poulet.

Die Forscher befragten
fiir die Studie Personen, die
zwischen Dezember 2012
und Februar 2013 an einer
Campylobacter-Infektion
erkrankt waren. Sie hitten
dabei die Infektion als
schwere Erkrankung be-
schrieben, die im Schnitt
sieben Tage gedauert habe.

Das Bundesamt fiir Ge-
sundheit (BAG) hat auch
schon Tipps parat, damit
die néchste Weihnachtsfei-
er ohne unschone Abste-
cher auf die Toilette {iber
die Biihne geht: Getrennte
Teller fiir rohes und gekochtes
Poulet. Damit soll das Infek-
tionsrisiko um den Faktor
fiinf sinken. Zudem soll
man zuvor gefrorenes
Fleisch verwenden. phe

Foodborne outbreaks and food recalls
— a recurring topic across the globe

Foodborne zoonoses in Switzerland and beyond




(Human) Surveillance in Switzerland Cis= TP Q.

Campylobacteriosis

Wachentliche Fallmeldungen Vorjahr und aktuelles Jahr bis Woche 47/2018
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(Human) Surveillance in Switzerland Cis= TP 9-

Campylobacteriosis

Swiss notification rate from
o 1988-2018 —
s Clear seasonality, but long-
term trend not obvious

Wachentliche Fallmeldungen Vorjahr und aktuelles Jahr bis Woche 47/2018
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(Human) Surveillance in Switzerland Cis= TP g

Campylobacteriosis

Waochentliche Fallmeldungen Vorjahr und aktuelles Jahr bis Woche 47/2018

Campylobacteriose —H Sal mone I | OS'S
—5 . .
300
| I Wiéchentliche Fallmeldungen Vorjahr und aktuelles Jahr bis Woche 47/2018
%‘ ZUU—" ..f'l ".:.\.. I
z k o .\__..\\_\ /.'/‘-,i Salmonellose —— Fille pro Woche
009 N N \‘*ﬁj_" W g D — Gleitender Mittelwert [3 Wachen)
' 160 4
207
Jahr
QDAGS_SFUFST’SFD"‘H / |
) 100 5 L)
= [
= [N
= II|
Monatliche Inzidenz pro 100 000 Bevélkerung bis Woche 47/2018 . I,'_.' ",'. ra)
Campylobacteriose . 50 H //' Jh J,-‘k.-\x\_, AR
o ‘ W o=l A T N TR ,f‘ -
N Co | 1 0 ARLRLLELERL T ARLELRLL
2 4 Lol b h ) | 2017 2018
2 | I \ \F‘:'“ l ), 1\.‘1 Jah
Ih i VAR AR anr
o .
AVIAAARARARERRA LM AR wercorseurse: Case numbers from Switzerland —
Ya w @ W % w w @ W ® w0 2 1w e e Summer peak Iater than for
S campylobacteriosis, no winter peak
10

Source: BAG Webpage: ‘Zahlen-und-statistiken/zahlen-zu-infektionskrankheiten/meldepflichtige-infektionskrankheiten---woechentliche-fallzahlen.html



(Human) Surveillance in Switzerland

Campylobacteriosis

Waochentliche Fallmeldungen Vorjahr und aktuelles Jahr bis Woche 47/2018

Campylobacteriose — Falle pro Wwoche

Swiss TPH g‘

Waochentliche Fallmeldungen Vorjahr und aktuelles Jahr bis Woche 47/2018

Salmonellosis
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Surveillance in Switzerland Swiss TPH g

Human salmonella, campylobacter infections

Salmonella Campylobacter
Mandatory screening Pollcjj"':fry liver 2mOU1Si be Process hygiene
of layer hens (1993) | Sold frozen (2014) criterion in poultry
8480 slaughterhouses (2017)
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Schmutz, Mausezahl, et al. Inverse trends of Campylobacter and Salmonella in Swiss surveillance data.... Eurosurveillance, 2016 12



Physicians’ case management influence notification 9:

Surveillance — We see what we measure

Wait & See Treat & See

Treat & Test Test & See

Acute gastroenteritis and campylobacteriosis

* Up to 60% of telephone consultations only

Self-limiting or easy to treat — except for vulnerable individuals

Antibiotics prescribed: 8.5% - Most receive symptomatic treatment only

Initiating stool testing: 12.3% - Most patients not captured in NNSID

Testing bias: travel history (7 days): OR 3.6 - Travellers overrepresented

On sick leave: 86.3% of employed adults / median 4 days - high impact

A large proportion of patients (telephone consultation only; no
stool testing) is not captured by the surveillance system

Bless, et al. Acute gastroenteritis and campylobacteriosis in Swiss primary care: the general practitioner. PLoS One, 2016
Schmutz, Bless, et al. Attending primary care due to acute gastroenteritis — the Swiss Sentinel Surveillance Network . Infection, 2017 13



Understanding determinants of notification  ¢,issTpPH Q

‘

Notifications reflects the tip of the iceberg — The burden of disease is
determined at a much lower levels and depends on the populations’ behaviour

18.12.2018 Foodborne zoonoses in Switzerland and beyond 14
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Consumer awareness / behaviour G e TR g

Frage 12: Wenn Sie ein Lebensmittel kaufen, inwieweit sind Sie
Uber folgende Themen beunruhigt, bzw. nicht beunruhigt? Wenn
Sie ein Thema nicht kennen, kreuzen Sie bitte , Kenne ich nicht® an.

When buying foodstuff: are you worried about...?

e .:\12;.: - I | i
Quecksilber! Schwermatallrickstinds 50% 1 | ; 5%
Diicas AT% | N (6% R
I
I
Listerien _!I | = 20%
BSE 36% ; T e
Campylobacter

Acrylamid

B Very much worried Somewhat worried
Not really worried B Not worried
1 Don’t know (the pathogen/topic)

Campylobacter is not known by Swiss consumers

Source: Coop-Studie Ess-Trends im Fokus «Essen? Aber sicher!», 2011 15



Consumer awareness / behaviour Swiss TPH g-

Frage 25: Wie haufig fihren Sie folgende Handlungen durch?*

How often do you...?

Fiir rohes Gefliigel separate
Arbeitsutensilien verwenden.

Kiachentiacher und Putzlappen
& nach 3 Tagen wechseln.

Teigwaren, Reis und Getreide
in verschlossene Behalter umfiillen.
Gefliigel zugedeckt im
Kiihlzchrank auftauen lass,
Bei Hartkase
JBcChne Ide [ une ge

Use separate utensils
for raw poultry

Defrost poultry covered
in fridge

Tiefgekuhltes Fleisch bei
Jimmeriemperatur aufiauen lassen.

M Always Sometimes

M Never | don’t consume this food
Fur die 1 War nil ersl ICT, Wel = ene LTICHAT &m)| ene Il ungen
sind.

** Pilzgerichte ein zweites Mal erwamen ist nicht problematisch, aber auch nicht spezifisch empfohlen.

Simple kitchen hygiene “rules” are not known / followed

Source: Coop-Studie Ess-Trends im Fokus «Essen? Aber sicher!», 2011 16



Foodborne zoonoses Gise TBH Q

Reported
What we see to FOPH

Agent found
Stool diagnostics
Person consults a physician

Person becomes ill

Person is exposed

“Animal side”

What about the animal part?

18.12.2018 Foodborne zoonoses in Switzerland and beyond 17



Animal surveillance in Switzerland Cis= TP Q.

Tierseuchenverordnung 916.401

(TSV)
vom 27. Juni 1995 (Stand am 1. Juni 2018)

Der Schweizerische Bundesrat,

E izooti Cc d isease requ Iati on gestiitzt auf die Artikel 10, 16, 20, 32 Absatz 19, 53 Absatz 1 und 56a Absatz 2 des
Tierseuchengesetzes vom 1. Juli 1966! (TSG)
und auf Artikel 32 Absatz 1 des lierschutzgesetzes vom 16. Dezember 200523

verordnet:

1. Highly contagious plagues (“Hochansteckende Seuchen”)
e.g. foot-and-mouth disease, cattle plague

2. Eradicable plagues (“Auszurottende Seuchen”)
e.g. rabies, tuberculosis, brucellosis

3. Plagues to be combatted (“Zu bekdmpfende Seuchen”)
e.g. salmonellosis, leptospirosis

4. Plagues to be surveyed (“Zu Gberwachende Seuchen”)
e.g. campylobacteriosis, listeriosis, toxoplasmosis)

Law defines active approach for Salmonella, passive approach
for Campylobacter

18.12.2018 Foodborne zoonoses in Switzerland and beyond 18



Veterinary surveillance: Campylobacter & Salmonella Q

Campylobacteriose beim Tier 164 cases in 2014

120 /

g 180
& 140
o -
T 120
b
& 100
H‘l B0
*gﬁ .
< 4
m
Y opoe | 2000 2010 | 2011 | 2012 | 23 | 2014 | 2015 | 2016 | 2017
—Total 12 26 8 10 19 82 164 158 142 122
Hund 1 18 5 B 12 5 "7 111 g5 85
Watze O 4 2 - 3 k! 13 5 18 10
Rind 1 - - - 4 B 28 20 18 4
andere O 2 0 0 0 4 8 12 18 13

Abbildung CA—2: Anzahl gemeldeter Campylobacteriose-Falle beim Tier 2008-2017.
(Guelle: InfoSM, BLY; Stand Marz 2018)

Active surveillance | Fattening pigs g:;l)[;zilg;atgti;:: ?L?:;I:rs

2016 35% from animal (passive)
2017 57% surveillance; active
surveillance reveals “real”

2017 27%

18.12.2018 Foodborne zoonoses in Switzerland and beyond 19



Veterinary surveillance: Campylobacter & Salmonella Q

Campylobacteriose beimTier 104 Cases in 2014
180 /
160
140 /\

a
i
T 120
3 100 Sal | beim Ti
E almohneliose peim ller A
5 o 127 cases in 2016
E - o 180
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= 140
2|:| 4
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Abbildung CA—2: Anzahl gemelde 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
(Quelte: InfaSM. BLY: Stand Mirz 21 R 57 82 73 56 50 76 63 79 127 105
Rind 16 22 22 18 14 27 22 24 46 52
Reptiien 19 29 17 22 18 26 17 24 30 23
Active surveilla Hund 8 11 11 6 7 7 5 13 17 11
Katze 5 6 11 2 4 4 7 3 10 6
2016 Schaf 1 8 3 4 2 3 3 1 6 3
Schwein 1 1 1 0 0 1 1 0 5
2017 Ziege 0 0 0 0 0 0 0 0 1 2
andere 7 5 8 4 5 8 8 13 17 3

oo Yo HET-Y | BeYe]0]{g Abbildung SA—2: Anzahl gemeldeter Salmonellose-Falle beim Tier 2008—-2017.

(Quelle: InfoSM, BLV; Stand Marz 2018)
2017 Z1 70

Comparably low case numbers for Salmonella

18.12.2018 Foodborne zoonoses in Switzerland and beyond 20



National surveillance — Salmonella in poultry ¢,issTPH Q

Keeping prevalence in poultry at low levels to reduce human cases
(for serovars of human relevance)

« Target: <1% prevalence in breeding animals and in retail
« Target: <2% in laying hens Control measures if detected
« Cases registered in official surveillance system “InfoSM”
* InfoSM: 6 cases in 2017

* Poultry keeping with more >250 breeding animals, >1000 laying
hens, 5000 broilers or >500 turkeys must be checked for
Salmonella (self-control)

« 2017: 16 suspected cases in laying hens & broilers — not
confirmed

Majority of poultry is kept in small farms not falling under this regulation
(self-control); eggs from “the neighbour’s farm” is considered safe...

18.12.2018 Foodborne zoonoses in Switzerland and beyond 21



Salmonella: Successful interventions Swiss TPH 9;

Infected eggs - Addressing the key risk factor in the past:

Consumption of raw or soft-boiled eggs (or egg in foods)

« Symptomless, invasive infection in laying hens: colonisation of ovaries -2
transmission of bacteria to the contents of eggs

 Development of ELISA to test shell eggs for antibodies against S. Enteritidis
- rapid & simple screening

o Declared mandatory (~1995)

o Culling of positive flocks

« Gastronomy: safe handling of dishes containing raw eggs

» Decrease prevalence in broiler (chicken meat): sanitation measures, import (?)

= Vertical and horizontal transmission in breeding and laying birds

Successful control of Salmonella by interrupting vertical transmission cycle —
Few breeding farms distributing eggs and chickens across European countries

18.12.2018 Foodborne zoonoses in Switzerland and beyond 22



Salmonella: Current control measures

Swiss TPH g‘

Food safety criteria (concerns products in trade) - Food recall

* Not detectable in 25g: minced meat, raw meat for consumption, poultry products,
cheese, butter and raw milk cream, ice cream, egg-containing products, ready-to-eat foods
with raw eggs, cooked crustacean and molluscs, ready-to-eat germlings, ...

Process hygiene criteria (products not [yet] in trade)
=2 not detectable in carcasses. Measures taken if x/50 samples positive

« Cattle, sheep, goats and horses if >2/50

9:°°°1  Salmonella 180

& 8,000 160
« Pigs if>3/50 £ 7000 o
.Gé 6,000— ° 120 E
I H 8 | I\ » | g
 Broilers and turkeys if >5/50 & 5o [al T N
o 4,000+ Y ~ ’ Lgo E
g 3,000-‘5”.8‘/'-\&;\ ‘0-0‘_‘,6 e =
E ¢ S =

2 2,000 Sn‘e-a-o,a F 40

] - ] ] - - - i e ey L
Strict limits in Swiss legislation — R sl
o

19|88 19I92 19‘96

T T T T
2000 2004 2008 2012

(Cases/100,000 population)

Immediate actions in case of detection
(food safety criteria)

Year

Reported cases: Campylobacter Salmonella
Notification rate:  —-=:Campylobacter =-=-Salmonella
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Campylobacter: where and how to intervene? ¢issTPH Q

Reducing bacterial
load in bird gut

Preventing contact
of flocks with
Campylobacter

Reducing
susceptibility of

flocks

Biosecurity Bacteriocins * Feed and water
* Hygiene - Bacteriophages withdrawal
barriers « Vaccination ?efi;or? slaughter

* Fly screens « Feed and water etrec

 Drinking water additives . glIJeSt'.o nabled)

* Reducing age at * Selective diseiﬁpelggoannof
slaug.hte.r breeding crates for

« No thinning transport

\_ / \. J \_ /

Possibilities for intervention at animal level — none is
mandatorily implemented in CH

EFSA Panel on Biological Hazards. Scientific Opinion on Campylobacter in broiler meat production: control options and
performance objectives and/or targets at different stages of the food chain. EFSA Journal; 2011; 9(4):2105 24



Campylobacter: where and how to intervene? ¢issTPH 9

Decontamination

Decontamination
(chemical)

Improved processing

(physical)

* Prevent spillage of * Organic acids * Industrial cooking
intestinal contents (lactic/acetic) e Irradiation
» Scheduled * Chlorine (gamma, x-ray,
slaughter . Aqueous chlorine electron)
* Logistic slaughter dioxide * Freezing (whole
« Acidic electrolysed carcass)
oxidising water * Crust-freezing
» Acidified sodium » Heat treatment
chlorite (e.g. steam)
* Peracetic acid
* Trisodium
phosphate
\ _J \ _J \ _J

Possibilities for intervention at food production level

EFSA Panel on Biological Hazards. Scientific Opinion on Campylobacter in broiler meat production: control options and
performance objectives and/or targets at different stages of the food chain. EFSA Journal; 2011; 9(4):2105 25



Campylobacter: where and how to intervene? ¢issTPH 9

Improved processing

* Prevent spillage of
intestinal contents

» Scheduled
slaughter

* Logistic slaughter

Decontamination

Decontamination

(chemical) (physical)

» Organic acids
(lacti At

el Food safety criteria: Free movement |

* Aqué
diﬂxi of goods no longer ensured e

e AcidICeTeCTroTyseo et
oxidising water _ - Crust-freezing
« Acid
chlo
* Pera
* Trisc
JiIt Consumer: Acceptance questionable

* Industrial cooking

Industry: Approval may be required

Possibilities for intervention at food production level — industry lacks
incentive for taking action

EFSA Panel on Biological Hazards. Scientific Opinion on Campylobacter in broiler meat production. EFSA Journal; 2011 26




Campylobacter: where and how to intervene? o issTpH Q

Decontamination Decontamination

Improved processing

(chemical) (physical)

* Prevent spillage of - Organic acids
intestinal contents (lacti Qti

* Scheduled Bl Food safety criteria: Free movement |

* Industrial cooking

slaughter « Aque
- Logistic slaughter dioxi of goods no longer ensured e
e AcidfCere OTYySEU |

oxidising water
* Acid

chlo
* Perz
* Trisc
phos

Possibilities for intervention at food production level — Industry
lacks incentive for taking action

EFSA Panel on Biological Hazards. Scientific Opinion on Campylobacter in broiler meat production. EFSA Journal; 2011 27



Campylobacter: Current control efforts G e TR Q

« Compulsory hygiene instructions

Poultry meat products and minced meat

* Public campaigns

Vermeide schadliche Keime.
Nach allen Regeln der Kunst.

== 7
. SN =
e o o >
Wash — Heat — Separate — Cool properly

Hygiene instructions not attracting attention; public campaign not known

Source: BLV/FSVO: www.sichergeniessen.ch / www.savourerensecurite.ch / www.sicurezzaatavola.ch
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Campylobacter: Current control efforts Swiss TPH 51

Interventions and campaigns — what Switzerland does

« “Campylobacter-Plattform” (2008-2016)

« Multi-stakeholder platform to reduce human campylobacteriosis —
close knowledge gaps, evaluate possible control measures

* Food safety regulations
* Poultry liver must be frozen
 Instructions on safe handling/preparation on packaging of meat
products
* Process hygiene criterion

« “Unterorgan «One Health»”
« Supporting detection, surveillance, prevention
and control of zoonoses and vectors
« Institutionalising & facilitating collaboration
between national and cantonal actors

Industry partners no longer part of political Source: FSVO, 2018
structures to control Campylobacter
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One il Swiss TPH 9‘

Health

Coordinating

2 —

Collat

fa 1o

Control measures and interventions at

large are well established ol

> Improve “Farm-to-Fork” upstream at et
production level is a ‘political’ agenda

» Improving consumer behaviour: ﬁﬂ

Population vs. individual risk reduction?

» Accuracy of data — limits are known
Open agenda

» Better understand patient pyramid and Person becomes ill
behaVIOUFa| econ0m|CS Person is exposed

» Support in outbreak investigations : :
» Antimicrobial resistance/AMR along the

entire “Farm-to-Fork” continuum

18.12.2018 Foodborne zoonoses in Switzerland and beyond 30



Swiss TPH 9

Control measures and interventions at

large are well established

» Improve “Farm-to-Fork” upstream at
production level is a ‘political’ agenda

» Improving consumer behaviour:
Population vs. individual risk reduction?

» Accuracy of data — limits are known

Open agenda
» Better understand patient pyramid and 3 y
behaVIOUFa| econ0m|CS Person is exposed

» Support in outbreak investigations : :
» Antimicrobial resistance/AMR along the

entire “Farm-to-Fork” continuum
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Swiss TPH 9-

Unterorgan “One Health”

Control measures and interventions at

large are well established

» Improve “Farm-to-Fork” upstream at
production level is a ‘political’ agenda

» Improving consumer behaviour:
Population vs. individual risk reduction?

» Accuracy of data — limits are known

|

etzt Chlo

Kommen j r-

Open agenda

» Better understand patient pyramid and
behavioural economics

» Support in outbreak investigations

» Antimicrobial resistance/AMR along the
entire “Farm-to-Fork” continuum

18.12.2018 Foodborne zoonoses in Switzerland and beyond 32
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Developlng world

Developed world Endemic

» Sporadic | | Common in asymptomatic
» Low prevalence in asymptomatic Low/not seasonal / endemic
» Seasonal

Multiple risk factors (ubiquitous agent!)
Mostly in infants, children

Limited diagnostic methods

Use of antibiotics in chicken farming
=» Options for control limited

» Poultry (pigs)
» Poultry, dairy, food, common source
» In young and old age

VVVVVYY

Open agenda
» Better understand patient pyramid and  Open agenda

behavioural economics > Explanatory model for diseases!

» Antimicrobial resistance/AMR along the 5 Dpjagnostics: Recurrent infection & child
entire “Farm-to-Fork” continuum development

» Support in outbreak investigations > AMR in relation to BoD & socio-ecology

Problem in “the North” very different from problem in “the South”
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Thank you Swiss TPH g

Typhus in Zermatt, 1963
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