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Contributions to UMCG priorities

• Patient care for Transplantation, Oncology, Acute&Critical Care
- Prevent were possible, Detect fast and treat optimal all infections

• Research in Healthy Ageing
- Research programme “Microbes for Health&Disease”

• Internationalization
- 7 EU projects on Bacteriology, Infection Prevention/AMR, OneHealth

- 2 H2020 Cofunds for 18 international PhD students

• Top Priorities in Quality of Care, Patient Safety, Regional Care
- Prevent Infections, Maintain antibiotic therapy, Regional Network
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Are you YOPI ?

Prevent infections,

Maintain optimal 

antimicrobial therapy

„Silver Generation“

60y+

>83 years

<8 months



Micronaut.ch
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MRSA

- ha, ca, la

VRE

C. difficile

CR-MO 

- Acinetobacter baumannii

- Pseudomonas aeruginosa

CRE
- E. coli

- Klebsiella penumoniae

„The big Five“ 

• Facultative pathogen (YOPI’s)

• Reduced therapy options

• Colonisation before infection

• Endogenous infection, exogenous transmission

• Transmittable despite standard hygiene

• Cohort, contact, selective pressure



Munoz-Price, LS, LID 2013

Global epidemiology of CRE



Grundmann et al. 2013





MRSA Blood cultures

Köck et al&Friedrich. JHI. 2009

van Cleef BA, et al& Friedrich AW. PLoS One. 2012

Learn from differences

MRSA blood culture

0,18/100.000 inh.

5,96/100.000 inh.

To prevent: 

10.000 Infections

150 deaths

120 Mio € per y

n= 45

n= 996





Borders stimulate

questions

Groningen

Oldenburg

Münster

Enschede

Oldenburg

Nijmegen

Bochum

Liege

Aachen

Osnabrück

Parameters Euregio-NL Euregio-DE

Inhabitants 3,6 Mio 2,8 Mio

Acute care hospitals (beds) 22 (10813) 69 (17839)

Beds per 1000 inh 3,3 6,1

GP’s/ 1000 inh 0,44 1,5

HCW:patient ratio (on ICU) 1 : 1,5 1 : 3,2

CM-ID /1000 beds 37 (3,6) 17 (1,0)

Hospitals with own CM/ID 95% 3%

nvmm.nl

Hospital with CM/ID and own

laboratory

Hospital with own CM/ID

Hospital without own CM/ID

Only laboratory with monovalent 

microbiologists

4

50 km

DE: 142 km [1 km ;297 km]

NL: 0,4 km [0,3 km ;11 km]

Distance patient:CM/ID
Coesfeld

Dik et al. 2016

- DE more than NL

- Border region higher

- Girls get more antibiotics

than boys



Preventive approach

- Infection prevention
- optimal treatment of underlying disease

(good doctors!)

- strict indication for medical treatment

(aggressive waiting)

- Aseptic procedures/desinfection

- Resistance prevention
- Reduce selective pressure (ASP)

- Early identification of carriers

- Reduce transmission



UMCG Instruction movie “Eyes for the invisible” 2016



Automatischer Emal-alert nach 48h Ab-Therapie bei Patienten

Ungefragtes vor-Ort-Konsil durch A-Team

RoI = 5,9

Dik et al. & Sinha 2015



7 outbreaks 2012-2014

Costs/out 10.778-356.756 Euro

Per pos. patient/outbreak day: 

546 Euro

48h-ASP bundle

74% changed

RoI: 5,9

Adjuvant

Cost-efficiency studies





…targeted/intelligent antibiotics

- Targeted therapy

- Personalized drug delivery

- Photodynamic activation of antibiotics



Interventional Clinical Microbiology

Courtesy: BD/Kiestra

Courtesy: NVMM

a. Tailor-made diagnostics

b. On demand/Real-Time (<12h)

c. Early detection and Prevention

d. Regional uitbreak control
-

Different labordiagnostic markers

(e.g. Na+/Ka+)

Microbiological biomarkers (microbes)

a.) are transmittable

b.) have own evolution and change



KPNEU Outbreak analysis based on 

Intra-Hospital transmission network

and TYPING

Day-by-day patient transfer

Start: 29.5.2012
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- Patients are shared within a definable healthcare communities

- Not size, but centrality decides on importance and necessary impact

- Regional intervention can reduce rate also in low-IC performing hospitals

- Hubs of the community have higher responsibility

“Healthcare communities”



Zorgregio‘s en zorgclusters in NL

Donker et al, UMCG

Structuur:

7 zorgregio‘s

20 zorgclusters

20 regionale centra

45 lokale centra

Interdependency

No benchmarking between

Institutions within one cluster

Regional quality

Regional prevention budget



Regional Healthcare Networks

Healthcare network map Heat map of epi-distance

by geo-distance

zeer kort

zeer groot

neutraal

Tjbbe Donker, UMCG 2014



May 2012



On demand Dgn-test

• Designing primers to amplify Unique 

marker(s)

• CDS for hypothetical proteins

• luxS gene: modulates virulence and 

antibiotic production via 

extracellular signaling

• irp2 gene: encoding the iron 

regulatory protein 2 

Zhou et al. Nat Scient Rep 2015

m nn ooo n – m nn oo nnn nn o o o o m   

m, marker; non-outbreak; o, outbreak strain



Tailor-made diagnostics

using unique gene signatures at the UMCG

Classical

Screening DiagnosticOutbreak Typing Action

E. coli ESBL VRE KPN

Next Gen

NGS UGA

Type first and not afterwards



Interventional Microbiology

NGS



Crossborder healthcare in the the Dutch-German Euregio

Groningen

Oldenburg

Münster

Enschede

Oldenburg

Nijmegen

Bochum

Liege

Aachen

Osnabrück

12 Mio inhabitants

241 hospitals

10 universities



Outbreak simulation in the regio

24 Month- Transmission simulation 

under hub-conditions



Crossborder innovation
71 Partner

30 SME’s

41 Universities, Health partners, authorities



• Sustainable and Smart antibiotics

• Infection- &Resistance prevention

• Personalized microbiology

• Regional Healthcare Networks

• Crossborder innovation


