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The following 40 minutes…

The challenge
The reasons behind
Across borders
Network-prevention



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

A. Close the door of your appartment
B. Close watersupply for the appartments at the roof
C. Protect your appartment and help the others



CR-A. baumanii, EARS-Net, 2017



7 outbreaks over 2 years at UMCG

Costs 10.778-356.756 Euro

Per pos. patient/outbreak-day: 
546 Euro

Cost-analysis
of nosocomial outbreaks

(e,g. 46 pat./12 weeks: 311.000 Euro)



Important changes for modern 
microbiological diagnostics

• Value-based Medicine

• Prevention-economic models: pay for safety instead of -performance

• Disruptive innovations (metagenomics)

• personalised /interventional microbiology

• “Zero-cost”-diagnostic-movement

Porter M. NEJM 2010

Paper-based microfluidics, George Whitesides, TED





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



Parameter EUREGIO-NL EUREGIO-DE Ratio

MRSA/100 admissions* 0,11 1,1 1:10

VRE/ 100 admissions 1,3 3,9 1:3
ESBL/100 admissions 6,1 7,7 1:1

CR-MO/100 admissions** 0 0,03 1:1

** prelim. results, Corinna Glasner, Laufende Screening-Studie, EurHealth-1Health 



Do we compare the right data?

2012-
2015

Patients Pat-days
(Pd)

Inhabitants Patients
/100 Inh

Pd/
100 
inh

MRSA-BC MRSA-BC
/10000 pat

MRSA-BC
/10000 inh

DE 1.655.580 11.496.572 7.012.932 24 164 274 1,7 0,4

NL 443.863 2.505.630 8.343.128 5,3 30 29 0,6 0,04

Ratio 4:1 5:1 1:1 5:1 5:1 9:1 3:1 10:1

MRSA Blood culture rates in the Euregio per patients vs. per inhabitants

Jurke et al. (submitted)



still 30 minutes to go…

The challenge
The reasons behind
Across borders
Network-prevention



Comparison of rates of antibiotic prescription

On national level

Measure: DDD/1000 inhab

Eurobarometer 2015







Comparison of rates of antibiotic prescription

On regional level

Netherlands Niedersachsen

Measure: DDD/1000 inhab



Parameter Euregio-NL Euregio-DE Ratio

Inhabitants 8,3 Mio 7 Mio 1:1

Acute care hospital 35 147 1:5

Beds per 1000 inh. 1,5 6 1:4

Stat. patients /100 inh. 6,6 23,8 1:4

HCW: patients ICU (ward) 1,2 (7) 3,4 (14) 3:1

Doctors in own practice/ 
1000 inh.

0,4 1,5 1:4

CM/ID per 1000 beds 4,3 1 4:1

Hospital

Data: EurHealth-1-health, 2018

Hospital with CM/ID





ECDC Report 2014

Differences raise questions

?

Kaiserschnitte pro 1000 Lebendgeburten
WHO HfA 2017



This takes 10 minutes…

The challenge
The reasons behind
Across borders
Network-prevention



Borders are the lived space
between cultures

• …of countries/regions
• …of professionals
• …of departments
• …of…



From competence...

Clinician

Lab Hygienist

Diagnostic Hygiene

treatment

nurses

technical

registration

Bacteriology

Virology

Molecular

culture

conservativesurgeon

generalist

MDL, …

ID

pharmacist

The “old world”
approach



Diagnostic
Stewardship

Infection
Prevention
Stewardship

Antimicrobial Stewardship

...to Metacompetence

ID-doctor

Clin. Microbiol.
ABS

Molecular
Microbiologist

Infection Control
Nurse

Clin. Microbiol
- IPC

Pharmacist

Public Health

Intensivist

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

Lab technician

Whoever I forgot

Courtesy: NVMM.nl



ECDC report, 2013



 An increase in a nurses' workload by one patient increased the likelihood of 
an inpatient dying within 30 days of admission by 7% 
(odds ratio 1·068, 95% CI 1·031–1·106), 

 Every 10% increase in bachelor's degree nurses was associated with a 
decrease in this likelihood by 7% (0·929, 0·886–0·973).



Change needs networks, networks need trust

Top down
Centralized
Easy to control
Short-term goal
Stable, inflexible

Bottom up
Decentralized
Redundant
Long-term goal
Highly adaptive



EUCIC participating countries
Courses (2016-2019)

Basic courses
Advanced courses Local courses



Metacompetence

“Socratic dialogue” learning:

In my country we do…
What a nice particularity to see…



Meta-
competence

diagnosticInfection
prevention

antibiotic

“Every country can offer 
an answer to others”

“Every professional can
offer an answer to others”

To know, how it works in 
one country, is not enough

To know, how it should be from one
specialty/profession pointview, is not enough

European 
competence

humility curiosity



The last 10 minutes…

The challenge
The reasons behind
Across borders
Network-prevention



ONCO/
INTERNAL

PEDIATRIC
PSYCH HEART/

THORACIC
NEURO/

SURGERY
Data analysis: Frieso Coerts, UMCG

Patient transfer within hospitals show 
cluster forming

M&C

>2001
1501-2000
1001-1500
501-1000

<500

n transfers



Courtesy: Dirk Brockmann, RKI 

Mobility borders in the US



Successful prevention needs a look at the real world

Healthcare network map
Heat map of epi-distance

by geo-distance

Very short

Very high

neutral



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



Hub&Spoke Microbiology

Hub

spoke

spoke

spoke

spoke

spoke

Hub

Spokes
- Screening and send outbreak-strains to hub
- swarm-screening with adapted primers

Hubs 
- Molecular Surveillance and ad hoc

Development of outbreak-specific diagnostic
- Regional sharing of primer with spokes

NGS

www.remis-plus.net

Rapid, Responsive and Relevant



Hub&Spoke-intervention
in the Dutch-German Euregio

Effect on outbreak dynamic

A

B

C
D

hub-hospital
spoke-hospital



Get back to Epidemiological Reality



CRE-free in 2030
 250 AMR Prevention Regions
 Inter-mural Network-forming
 Regional System-budget 
 1 Euro/citizen/year

273 European Prevention Regions (NUTS2)

2019

2030



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



 Regional data, more than national

 Look at system-related factors

 Network awareness

 Be rapid, responsive and relevant

 European meta-competence

“Roll back CRE”



Thank you!


