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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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Healthcare-associated infections and antimicrobial resistance

Alex W. Friedrich
Medical Microbiology and Infection Prevention
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AMR Next

EU Antimicrobial Resistance One Health ministerial conference 2016

Introduction

Minister for Agriculture, Van Dam

Antimicrobial Resistance.
from intentions to action

From the very beginning the European
Union continuously faced political, social and
economic challenges. Today the migration crisis,
terrorism, dimate change and international

tensions d d and

ttention. At th i
afford to neglect Antimicrobial Resistance,
athreat thatis evolving slowly but progressively,
jeopardising the health of all people.

If antibiotics are not effective anymore, modern
healthcareis at stake. Without antibiotics, common
infections can no longer be treated. Even routine
operations will be too risky. Already 25,000 people

" Veterinary Health
@ Human Health
QO OneHealth

the One Health approach, when all discip|
work together, is crucial in combating Antl
Resistance.

‘Commitmentisimpor|
but commitment alone
not stop the spread of
multiresistant bugs’

This newspaper is meant as a source of inspird

d yyearin Europe dueto bacerial
infections.

Alarming signals

Infection prevention and prudent use of antibiotics,
bothin human and animal healthcare, are crucial in
the fight against Antimicrobial Resistance. We need
new antibiotics or other effective medicines against
infections. This requires new business models.
Also, we need to develop new, affordable and quick
diagnostic instruments. Commitment is important,
butcommitment alone will not stop the spread of
multiresistant bugs. It is alarming that recent data
of the European Centre for Disease Prevention and
Control show that Antimicrobial Resistance is stil
progressing in the EU. Itis time to act!

It provides good practices both from the humg
healthcare sector and the veterinary sector of
different Member States. It shows that we are
not powerless in the fight against Antimicrobial|
Resistance and that joining forces within the EU
allows tailor-made solutions fitting individual
Member States,

Realistic dilemmas

You will also find a sneak preview of our program
which includes a scenario-based policy discussion|
that will confront us with realistic dilemmas on

the topic of Antimicrobial Resistance. This is an
important part of the conference. Our experience i
that an interactive approach supports us in moving’
from intentions to actions. We are looking forward

he ..
Economist

Do recoveries die, or are they killed?
Pinstriped greens take on Big Oil
Boss of the UN: worst job in the world
Win or lose, dark days for Cameron

How gangs suck El Salvador dry

When the drugs don't work

The rise of antibiotic resistance




Antibiotic deployment

Tetracycline

Chloramphenicol Vancomycin
Streptomycin Ampicillin
Sulfonamides Erythromycin ‘ Cephalosporins Daptomycin

Nniciﬂin MTM Linezoli‘d

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Sulfonamides Chloramphenicol Ampicillin Uanc.l‘ﬂmycin Linezolid
| |
Penicillin -~ Streptomycin Erythromycin |
| Daptomycin

Tetracycline Methicillin
Cephalosporins

Antibiotic resistance observed



Review on

. Antimicrobial
Resistance

Tackling drug-resistant infections globally
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TACKLING DRUG-RESISTANT
INFECTIONS GLOBALLY:
FINAL REPORT AND
RECOMMENDATIONS
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THE REVIEW ON
ANTIMICROBIAL RESISTANCE

CHAIRED BY JIM O’NEILL
Disease Prevention and Control Go to extranet
Help /Register
i Press Centre
The UK Prime Minister commissioned the Review on This repart is licensed under the Creative Commons ECDC Portzl > Eng ish > Health Topics

Antimicrobial Resistance to address the growing global  Attribution 4.0 International Public Licence.
problem of drug-resistant infections. It is chaired by Please use the following attribution notice:

European Centre for

DEATHS ATTRIBUTABLE
TO AMR EVERY YEAR

AMR in 2050
10 million

Tetanus
60,000
Road traffic
accidents Cancer
1.2 million 8.2 million
AMR now
700,000
(low estimate)
Measles Cholera
130,000 100,000—
120,000
Diarrhoeal
disease Diabetes
1.4 million 1.5 million

pean Centre for Disease Prevention and Control) network
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infections (HAI) & s w

Jim O'Neill and supported by the Wellcome Trust and “Rapid diagnostics: Stopping Unnecessary Heﬂ Ithcﬂ re—ﬂﬂﬁl}clate{l
UK Government, but operates and speaks with full Use Of Antibiotics. 2015"

dependence from both ) )
et remhe Approximately 4 100 000 patients are

assodated infections in the EU every year. The number of deaths
occurring as the direct conseguence of these infections is estimated to be at least 37 000,

The most frequent infections are urinal
and others (induding diarrhoea due to

healthcare-assodated infections. Approximately 20-30%: of healthcare-assodated infections are considered to be preventable by intensive hygiene

wellcometrust #8HM Government and control programmes.

estimated to acquire a healthcare- [

ry fract infections, followed by respiratory tract infections, infections after surgery, bloodstream infections,
Clostridium difficle). Multiresistant Staphylococcus aureus (MRSA) is isolated in approximately 5% of all



»1he big Five*

Facultative pathogen (YOPI’s) MRSA

Reduced therapy options - ha, ca, la
Colonisation before infection
Endogenous infection, exogenous transmission |
Transmittable despite standard hygiene
Cohort, contact, selective pressure
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- E. coli :
CR-MO ! - Klebsiella penumoniae e O

- Acinetobacter baumannii
- Pseudomonas aeruginosa
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Global epidemiology of CRE

Poland 2008

Finland and Sweden Five regional
2009 outbreaks

Sporadic or importe

UK 2003 =
Localised to
northwest England Hungary 2008
Sporadic
Ireland 2009 | g ™\
KPC-2 sporadic
Greece 2007 P
Canada 2008 S KPC-2 endemiic
KPC-3 imported France 2005

KPC-2 sporadic

Portugal

USA1996 No clinical cases China 2004
KPC-2 and KPC-3 - KPC-2 and KP(-3
endemic in some states ngaz'" 2003' - endemic
SPEPES Israel 2005 )
Endemic \ Gg m
Colombia 2005 Italy 2008 -
KPC-2 and KPC-3 KPC-2 and KPC-3 India 2002
endemic endemic Sporadic cases
reported Australia and
New Zealand
Brazil 2006 B KPC endemic and predominant Imported
KPC-2 endemic KPC scattered and predominant
@ KPCrecorded, but not widespread v J
Argentina 2006 ® KPC recorded, but only from environmental sources
KPC-2 endemic [ Other carbapenemase types scattered and predominant over KPC
I Other carbapenemase types endemic and predominant over KPC

Munoz-Price, LS, LID 2013




Growing resistance to
last-line antibiotics

swavadeqie)

Carbapenems are a major last-line class of antibiotics to treat bacterial infections.

Each year, 30 EU/EEA countries report data on antimicrobial resistance to the
European Antimicrobial Resistance Surveillance Network (EARS-Net) and on
antimicrobial consumption to the European Surveillance of Antimicrobial
Consumption network (ESAC-Net). Both networks are hosted at ECDC. For the first
time, 18 countries reported data on Acinetobacter spp. to EARS-Net. In addition,
experts in 38 European countries participated in the European Survey on
Carbapenemase-Producing Enterobacteriaceae (EuSCAPE) done for ECDC by the

Carbapenems are one of doctors’
last possible choice of antibiotics

to treat infections due to bacteria
resistant to multiple antibiotics.

University Medical Centre Groningen, The Netherlands. Carbapengmase-
producing
Acinetobacter
baumannii (CRADb)
Carbapenem- %
resistant
Enterobacteriaceae
o (CPE)
e EUROPEAN
oo ANTIBIOTIC N
\)
: p"'& Nr. of countries /
.“/Q Couﬂtﬂes surveyed A European Health Initiative -
é" @ No case

VZ
5o

Grundmann et al. 2013

Sporadic occurrence
Single hospital outbreak
@ Sporadic hospital outbreaks
i@ Regional spread

@ Inter-regional spread
“@ Endemic situation
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Percentage resistance

- < 1%

Bl 1to <5%

I 5to < 10%

. 10 to < 25%
. 25to < 50%
- =50%

B No datareported orless than 10 isolates

[ Notincluded

mm Liechtenstein
B Luxembourg
- Malta

Learn from differences

Proportion of Methicillin Resistant Staphylococcus
aureus (MRSA) Isolates in Participating Countries in
2014

£

(C) ECOC/Dundas/TESSy

MRSA Blood cultures

North Rhine-Westphalia

MRSA blood culture

To prevent:
10.000 Infections
150 deaths ) .

120 Mio € pery Sgﬁlé?;eilgézli?gﬁg'lgrrgdrzigr?iw. PLoS One. 2012

I 0,18/100.000 inh.
[ 5,96/100.000 inh.
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. e . Hospital with CM/ID and own
L e 4
Borders stimulate o
. 270 rgm @ Hospital with own CM/ID
q u eStI O n S @ Hospital without own CM/ID
0 Only laboratory with monovalent

microbiologists

| 1 269%-280%
. 1 281%-351%
35.2 % - 36.4 %
36.5 % - 41.0 %

B 412%-441%

Dik et al. 2016
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- DE more than NL
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> sa ! “‘."""’ﬁ"‘. - Girls get more antibiotics
than boys
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Coesfeld

Distance patient: CM/ID
® DE: 142 km [1 km ;297 km]

ﬂ‘ NL: 0,4 km [0,3 km ;11 km]
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Munster

oo ©
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Parameters Euregio-NL Euregio-DE
Inhabitants 3,6 Mio 2,8 Mio Deutschland
Acute care hospitals (beds) 22 1(9|§3rr$3urg 69 (17839) w
Beds per 1000 inh 33 B ——
. I, alminpa-Balnia Aachen
GP’s/ 1000 inh 0 15
Lieg —
HCW:patient ratio (on ICU) 1315 1:3,2
CM-ID /1000 beds 37 (3,6) 17 (1,0)
Hospitals with own CM/ID 95% 3%




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
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Minder antibiotica, minder multiresistente
verwekkers/micro-organismen! Wij moeten
antibiotica gebruiken, maar met verstand. Het
besluit om een antibioticum voor te schrijven
moet altijd zorgvuldig tot stand komen.
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UMCG Instruction movie “Eyes for the invisible” 2016



120 = Pre-intervention " Intervention - 70%

Period 1™ peried

ORIGINAL RESEARCH ARTICLE 100 [ 60%

Front. Microbiol. | doi: 10.338%9/fmick.2015.00546

'g ~ 50%
Automatic day-2 intervention by a ] ol
multidisciplinary Antimicrobial %sm £
Stewardship-Team leads to multiple z 2
positive effects £ =
<
Automatischer Emal-alert nach 48h Ab-Therapie bei Patienten 20 - i | 1o
Ungefragtes vor-Ort-Konsil durch A-Team —=—D0Ds / 100 days LOS
Rol =5,9 . I—-—Percentlageluselrs 1 e
;’01‘3‘1 11 1203125 7 9 11 1203:;35 & 7 9 11 1201‘5
Time (months)

Other

De-escalate

Change duration

Continua;
26% Optimize dosage
Switch AB
Switch 1V-PO
Stop
B Group 1
E Group 2 \ Continue

Dik et al. & Sinha 2015
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Cost-Analysis of Seven Nosocomial Outbreaks
in an Academic Hospital
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Cost-Minimization Model of a

Multidisciplinary Antibiotic Stewardship
Team Based on a Successful Implementation
on a Urology Ward of an Academic Hospital
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Adjuvant
Cost-efficiency studies
7 outbreaks 2012-2014
Costs/out 10.778-356.756 Euro

Per pos. patient/outbreak day:
546 Euro

48h-ASP bundle
74% changed

Rol: 5,9

CrossMarl

dlick for updates

Groningen, Groningen, the Netherlands, 4 Department of Clinical Pharmacy and Pharmacology, University
Medical Center Groningen, Groningen, the Netherlands, 5 Department of Epidemiology, University Medical
Center Groningen, Groningen, the Netherlands

* alex.friedrich@umcg.nl
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Real-time in vivo imaging of invasive- and
biomaterial-associated bacterial infections using
fluorescently labelled vancomycin

Marleen van Oosten, Tina Schafer, Joost A. C. Gazendam, Knut Ohlsen, Eleni Tsompanidou,
Marcus C. de Goffau, Hermie J. M. Harmsen, Lucia M. A. Crane, Ed Lim, Kevin P. Francis,

Lael Cheung, Michael Olive, Vasilis Ntziachristos, Jan Maarten van Dijl & Gooitzen M. van
Dam 3D BLI/FLI/CT

Figure 1: Vancomycin-IRDye 800CW and the experimental approach.
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(a) Structure of vanco-800CW. (b) Schematic representation of the experimental approach for imaging mice injected Source intensity
with either S. aureus (S. aureus myositis), E. coli (E. coli myositis) or Cytodex beads (sterile myositis), and (photons s™")
subseauent...

Colour Fluorescence
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Available online at www.sciencedirect.com
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Review

Superparamagnetic nanoparticles for biomedical applications:
Possibilities and limitations of a new drug delivery system

Tobias Neuberger®, Bernhard Schopf®, Heinrich Hofi

M al’gal’el-&: Hofman nc= B]’igl tte von Rechen bf:]'ga Proceedings of the National Academy of Sciences of the United States of America
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Abstract

Nanoparticles can be used in biomedical applications, where they facilitate labor:
medical drug targeting. They are used for in vive applications such as contrast agent for ma
{(MRI), for tumor therapy or cardiovascular disease. Very promising nanoparticles fo
superparamagnetic nanoparticles based on a core consisting of iron oxides (SPION) that
external magnets. SPION are coated with biocompatible materials and can be functionalize
plasmids. In this review, the characteristics and applications of SPION in the biomedical s
discussed.
© 2005 Elssvier B.V. All rights reserved.

- Targeted therapy
- Personalized drug delivery
- Photodynamic activation of antibiotics

# = Early Edition = Mazila Kamaly

Development and in vivo efficacy of targeted polymeric
inflammation-resolving nanoparticles

1 b1 b
Nazila Kamaly™ ', Gabrielle Fredman”" ', Mankandan Subramanian”, Suresh Gadde”, Aleksandar Pesic”,

d2 b2 2
Louis Cheunga, Zahi Adel Fayadc, Robert Langer '~ Ira Tabas ", and Omid Cameron Farokhzad™

Author Affiliations =

Contributed by Robert Langer, February 22, 2013 (sent for review December 20, 2012)

Abstract

Excessive inflammation and failed resolution of the inflammatory response are underlying components of
numerous conditions such as arthritis, cardiovascular disease. and cancer. Hence, therapeutics that
dampen inflammation and enhance resolution are of considerable interest. In this study. we demonstrate the
proresolving activity of sub—100-nm nanoparticles (NPs) containing the anti-inflammatory peptide Ac2-26, an
annexin At/llipocortin 1-mimetic peptide. These NPs were engineered using biodegradable diblock
poly(lactic-co-glycolic  acid)-b-polyethyleneglycol and poly(lactic-co-glycolic  acid)-b-polyethyleneglycol
collagen IV—targeted polymers. Using a self-limited zymosan-induced peritonitis model, we show that the
Ac2-26 NPs (100 ng per mouse) were significantly more potent than Ac2-26 native peptide at limiting
recruitment of polymononuclear neutrophils (56% vs. 30%) and at decreasing the resolution interval up to 4
h. Moreover, systemic administration of collagen IV targeted Ac2-26 NPs (in as low as 1 ug peptide per
mouse) was shown to significantly block tissue damage in hind-limb ischemia-reperfusion injury by up to 30%
in comparison with controls. Together. these findinas demonstrate that Ac2-26 NPs are proresolving in vivo

Current Issue
E-mail Alerts

Subscribe
RsS

Published online before print
March 26, 2013, doi:
10.1073/pnas.1303377110
PNAS March 26, 2013
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Interventional Clinical Microbiology

Different labordiagnostic markers
(e.g. Na+/Ka+)
Microbiological biomarkers (microbes)

a.) are transmittable
b.) have own evolution and change

=i JI:t Tallor-made diagnostics

: 1 .7! b. On demand/Real-Time (<12h)

b c. Early detection and Prevention

Courtesy: NVMM

d. Regional uitbreak control



Day-by-day patient transfer
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“Healthcare communities”

- 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



Zorgregio‘s en zorgclusters in NL
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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

- zeer kort o
Heat map of epi-distance

| neutraal by geo-distance
B zeer groot

Healthcare network map

Tjbbe Donker, UMCG 2014




www.nature.com/scientificreports

SCIENTIFIC REP{%}RTS

OFEN - Use of whole-genome sequencing
‘to trace, control and characterize
‘the regional expansion of
e @xtended-spectrum 3-lactamase
rerEe ™ producing ST15 Klebsiella

pneumoniae

¢ KaiZhou'?, Mariette Lokate!, Ruud H. Deurenberg?, Marga Tepper?, Jan P. Arends!,
. ErwinG. C. Raangs’, Jerome Lo-Ten-Foe!, Hajo Grundmann?, John W. A. Rossen™" &
AlexanderW. Friedrich™*
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On demand Dgn-test

« Designing primers to amplify Unique
marker(s)

« CDS for hypothetical proteins

» |uxS gene: modulates virulence and
antibiotic production via
extracellular signaling

* irp2 gene: encoding the iron
regulatory protein 2

Mmnn 000 N—Mnn 00 NNN NN OO O (Q

m, marker; non-outbreak:; o, outbreak str:

Zhou et al. Nat Scient Rep 2015



Tailor-made diagnostics
using unique gene signatures at the UMCG

E. coli ESBL VRE KPN
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Interventional Microbiology REM
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Crossborder healthcare in the the Dutch-German Euregio

12 Mio inhabitants
241 hospitals
10 universities

DKB

il

Euregio Ticket

Tageskarte/Dagkaart
Billet d'un jour

EUR 16,00

TwidwestFrieslond

Nederland

Winterswijkse patiénten in Bocholt
behandeld

Laatste update: 23 februari, 15
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Groningen
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Kooperation Kinderherzen mit Groningen
12. Januar 2012

Tidwesi-Drenthe

SKB stuurt spoeddotters over de

Oldenburg ru"

Hui.'bdhﬂ Bochum

Ein erfolgreiches Fazit fiir eine medizinische grenziiberschreitende
u&ﬂ*l Kooperation zwischen Oldenburg und Groningen wurde am 12. Januar
2012 in der Kinderklinik gezogen. Auf dem Foto von rechts nach links:
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Outbreak simulation
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Crossborder innovation

71 Partner
30 SME’s
41 Universities, Health partners, authorities
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« Sustalinable and Smart antibiotics

* Infection- &Resistance prevention
 Personalized microbiology




