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The next 20 minutes …

�The challenge 
�The hidden reasons
�Think across borders
�Roll back CRE



Specific infectious Diseases

-> Primary disease

Obligatory Pathogens 

Natural transmission way

Defined incubation-, carrier time 

Epidemiology  (TPP+species)

Public health medicine

Healthcare associated infections

-> Secondary disease

Facultative pathogens (e.g. CRE)

Healthcare generated transmission ways

Colonisation before infection

Infections depening on intervention 

Molecular epidemiology 

(TPP+species, resistance, subtype)

Network medicine



Imaging you’re living in the first-floor appartement of a 
house and it erupts a fire on the roof. What will you do?

A. Close the door of your appartement

B. Close watersupply for the appartments at the roof

C. Protect your appartment and help the others



CR-A. baumanii, EARS-Net, 2017



Strategies against  antibiotic resistentance

1. New Antibiotics 
- new compounds
- smart antibiotics

2. Antibiotics when needed (A-teams)
- resistance prevention

3. Transmission-prevention 
- standardhygiene/desinfection
- isolation/cohorting

4. Eyes for the invisible (diagnostics)
- rapid, responsive
- personalised

5. Network-prevention



Reasons for spread of AMR

� Too many antibiotics

� Lack of hand hygiene

�Good guidelines, un-obedient HCW



…15 minutes …

�The challenge 
�The hidden reasons
�Think across borders
�Roll back CRE



Comparison of rates of antibiotic prescription

On national level

Measure: DDD/1000 inhab

Eurobarometer 2015



Crossborder comparison of antibiotics in children

Dik et al. 2015

All prescriptions in children in Euregio 
DE >> NL children
0-6 years old: NL: 37% 

DE: 55%
2nd Gen. Ceph:   DE: 25%

NL: 0,1%



Comparison of rates of antibiotic prescription

On regional level

Netherlands Niedersachsen

Measure: DDD/1000 inhab







ECDC Report 2014

Differences unconfortable questions

?

Sectio caesarea per 1000 living births in EU
WHO HfA 2017

?



…still 10 minutes to go …

�The challenge 
�The hidden reasons
�Think across borders
�Roll back CRE



Courtesy: Dirk Brockmann, RKI 

Mobility borders in the US
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Data: Tjibbe Donker (UMCG- RIVM)
Matthias Pulz (NLGA)

Network analysis: Mariano Ciccolini



Using NGS for 
outbreak-specific screening test

• Next Gen sequencing 
• Identifying Unique Marker Signatures
• Ad hoc design of Primers for outbreak isolate
• Appropriate infection control measures

Zhou et al. Nat Scient Rep 2015Comparative Genome analysis
during a K. pneumoniae-outbreak



Crossborder network intervention

Glasner et al. 2018
Ciccolini et al. 2014
Jurke et al. 2019



Network-Intervention

� 6 years follow up
� 42 Hospitals
� Area-wide Search&Follow-policy

Jurke et al. Eurosurveillance. 2019



Hub&Spoke Intervention

Hub

spoke

spoke

spoke

spoke

spoke

Hub

Spokes
- Regional screening and situation-adapted diagnostic 
- “Swarm-diagnostic”

Hubs 
- Tailor-made and outbreak-specific primer
- Regional sharing of primers

www.remis-plus.net

� No attitude of competition within a region
� Network organization (buttom up)
� Rapid, responsive, relevant
� Regional AMR-prevention budget: 1 Euro/inh./y



Hub&Spoke-intervention 
in the Dutch-German Euregio

Effect on outbreak dynamic

A

B

C

D

hub-hospital
spoke-hospital



JAMA, Wang et al. 

COVID-19: The underestimated role of healthcare wor kers and healthcare facilities in the 
spread

China
Italy

Philippines



COVID-19: Regional Reality

Hospital admissions
per 100.000 inhabitants

Confirmed deaths
per 100.000 inhabitants

Risk of nosocomial 
transmission :
-From patient to HCW
-From HCW to HCW
-From patient to patient
-From hospital to hospital
- patient referral
- double appointments





…still 10 minutes to go …

�The challenge 
�The hidden reasons
�Think across borders
�Roll back CRE



…to regional intervention reality!…to regional intervention reality!

From national statistics…From national statistics…

Roll-back MDRO!



CRE-free in 2030
� 250 AMR Prevention Regions 
� Inter-mural Network-forming
� Regional System-budget 
� Inter-regional clustering and collaboration

273 European Prevention Regions (NUTS2)

2019

2030

2019

2030



Prevention -economic model 

• Integrated cost models for diagnostics within the price of the antibiotics

• Regional prevention budgets (system allowance)  

A financial incentive for rapid diagnostic in acute- care hospitals (Euro-
hour-model)

Prevention-fostering reimbursement following an insurance model, 
whereby risk behaviour (e.g. high SSI, low hand hygiene) gets risk 
premium



Diagnostic
Stewardship

Infection 
Prevention
Stewardship

Therapy
Antimicrobial Stewardship

From competence to meta-competence

ID-doctor

Clin. Microbiol.
ABS

Moleculair 
Medisch Microbioloog

Infection Control
Practitioner

Clin. Microbiol
- IP

Pharmacist

Public Health

Intensivist

Dik et al. 2015 Future Microbiology
Zingg et al. 2015 CMI

Lab technician

Who I forgot

Vet-microbiologists



Meta-
competence

diagnosticInfection 

prevention

antibiotic

stewardship

“Every country can offer 

an answer to others”

---

It’s all about curiosity

“Every professional can

offer an answer to others”

---

It’s all about humblesness

To know, how it works in 

one country, is just not enough

To know, how it should be from one 

profession pointview, is just not enough

European 
competence



EUCIC general meeting, ECCMID 2018

First cohort 
“European Infection Prevention and Control 

Certificate”
February 2018 – April 2020

36 Trainees from 17 countries are enrolled

Nico T. Mutters, Freiburg
Scientific Coordinator

Evelina Tacconelli, Verona
EUCIC Chair

Alex W. Friedrich, Groningen
Clinical Coordinator
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EUCIC – TRAINING PROGRAM IS ONGOING

Basic course 2018-2020

Next EUCIC 
cohort will start :

Basic course: 
Postponed to 2021



� Regional reality more important than national data

� Look at system -related factors

� Hygiene = Network medicine

� European meta-competence

� Connect regions to roll-back AMR

The tipping point



Affiliated to:

Our scientific 
network is
our most 
resilient
weapon against
infections

Mille grazie!

Map of scientific collaboration, O.H. Beauchesne; http://collabo.olihb.com/collabolinks.jpg


