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MRSA in Europe
• Affects 150.000 patients per year in Europe 

• MRSA-infection: 
Up to 2,4 times significantly higher Mortality

• Issue of patient safety

• Reason for emerging MRSA
- insufficient hygiene in hospitals
- to many antibiotics given
- lack of trans-mural case management

• Nasal carriage origin of infection
-> Finding and treating carriers avoids infection !

• MRSA additional costs: Per patient: 5.000 € to 20.000 €
EU healthcare system: 380 Mio € per year

• Differences in MRSA-Prevalence between countries
Koeck et al. 2010. Eurosurveillance
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Trends  of MRSAB

<1%

1-5%

5-10%

10-25%

25-50%

The question is:

Which MRSA are rising,

which are falling ?

ECDC tender group on MRSA guidance, London, 22 of October 2009

No data



National guideline available (n=25)

19 65% YES

10 35% NO

National guideline on MRSA
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Preventive Microbiology
=

infection control

„Everything depends on the fact that we have valid

detection methods for the microorganisms.

This counts especially for the human carrries who

contribute most for the spread of the disease“

“Speech of Robert Koch on 11.2.1908 in front of the Medical order of Berlin 

Deutsche Medizinische Wochenschrift, 1908, Nr. 8

Cholera-infection control measures (1908):

Vibrio cholerae, 

MRSA „search&follow-Strategy“ (2010)

Colonisation comes before infection

A: Rapid identification of MRSA-carriers

B: Decolonization of MRSA-carriers, 

In order to:

a.) prevent infection in the patient

b.) prevent spread to other patients

c.) start early an optimal antibiotic therapy

MRSA,

Robert Koch,

founder of modern bacteriology



Guideline available (n=19) ?

19 100% YES

0 0% NO

Health-care settings covered by MRSA 
national guidelineAcute care

Long-term

Guideline available ?

12 63% YES

7 37% NO

Primary care

Guideline available ?

6 32% YES

13 68% NO



SeqNet.org does…

A. Capacity building for sequence based typing in European laboratories
- International workshops since 2004, next 5-8 of October 2010
Münster, Zagreb, Sophia

B. Internal quality control
- SOP for internal quality control

C. External quality control
- SeqNet.org certification 
- Annual proficiency testing
- Continuous quality control

D. Curatorship for spa server
- Synchronization of typing data
- Access via StaphType and Bionumerics
- Study groups within spa server 
(Euregio study area, SRL-study group)

Friedrich A.W. et al. 2006. Euro Surveill;

Friedrich A. W. et al. 2008. Euro Surveill



Ensuring a common typing language… Austria

Belgium

Bulgaria

Canada

China

Croatia

Czech Republic

Denmark

Finland

France

Germany

Greece

Hungary

India

Italy

Island

Latvia

Lebanon, Jordania

Norway

Malaysia

Netherlands

Poland

Portugal

Romania

Slovenia

Sweden

Switzerland

Thailand

Turkey

UK

USA

Singapore

Coordinators: A.W. Friedrich [Münster] & W. Witte [Robert Koch Institute]

Advisory board: H. Westh [DK], J. Scheres [NL], W. Hryniewicz [PL] & H. de Lencastre [USA]

?

?

?

?

spaServer

?

tx037

?

tx145

t002

t002

t002

Friedrich A.W. et al. 2006. Euro Surveill; 11

de Sousa et al. 2006. J Clin Microbiol; 44

Friedrich A. W. et al. 2008 Euro Surveill; 13

Frénay et al., Eur. J. Clin Microbiol. Infect. Dis. 1996
Harmsen et al., J Clin Microbiol 2003
Strommenger et al J Clin Microbiol 2006



SeqNet.org Network

Laboratory-Esperanto for S. aureus

< 1% of all data

1% to 4%

5% to 10%

> 10 %

12.10.2010

n = 118.397

no data

Coordinators: A.W. Friedrich [Münster] & W. Witte [Robert Koch Institut]

Advisory board: H. Westh [DK], J. Scheres [NL], W. Hryniewicz [PL] & H. de Lencastre [USA]

Friedrich A.W. et al. Euro Surveill 2006

de Sousa et al. J Clin Microbiol 2006

Friedrich A. W. et al. Euro Surveill; 2008

Harmsen et al., J Clin Microbiol 2003
Strommenger et al J Clin Microbiol 2006
Grundmann et al. PloS Med. 2010



spa typing

1% to 4%

5% to 10%

> 10%

< 1%

no data

National Staphylococcal Reference Laboratory

University Laboratory , other laboratory

Veterinarian reference laboratories

Friedrich et al. 2006 Eurosurveillance

Friedrich et.al. 2009 Eurosurveillance

n = 105443



Staphylococcal Reference Laboratory (SRL) Initiative



General results



MRSA vs. MSSA

MRSA

MSSA



S. aureus blood culture
isolates in Europe



MRSAB spa types?
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MRSA spa types on the spa server
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MRSA on the spa server MRSAB from SRL-study

n= 960n= 25995

TOP 30 MRSA in Europe



PVL-positive CA-MRSA

194 different spa types 75 different spa types

PVL+ MRSA



Change over time
PVL+ MRSA (n= 2035)



t008

t044

t044

t008

t044

t044

t008

t044

t755

t044

t044

t012

t008

Most frequent PVL-positiver MRSA-spa type

t044

t008

t008

t008

n.a.

n.a.

n.a.n.a.

spa server 2008-2010

n.a.



Regional Cluster



SatScan Analysis for border independet cluster



http://www.spatialepidemiology.net/srl-maps/



22% of European population lives close borders

Dutch-German Euregios

Since 1958

12,4 Mio inhabitants

12.000 crossborder commuters/day

500 to 30.000 crossborder patient per year
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EUREGIO MRSA-net (2009)

Crossborder network of 44 German and Dutch hospitals
 Integrated network with GPs
Common quality standards (search&follow)

Prevalence screening of 23566 (D) and 3544 (NL) patients
Each new MRSA isolate from all patients is spa typed by hospitals
 Hospital and laboratory data collected on EUREGIO server

Friedrich et al. 2008. Eurosurveillance

Köck et al. 2009, JHI 

Böcher et al. JAC 2010

Münsterland 

Inhab: 1.566.000

6,9 beds/1000 Einw.

146 GPs+Specialists/100.000 inhab

Microbiologists: 1,0 per 1000 patients

MRSA: 2953 (189/100.000 inhab)

1,6/100 admissions

MRSA/ S. aureus: 3%-30%

MRSAB: 41 (2,6/100.0000)

Twente/Achterhoek

Inhab. 990.000

2,5 beds/ 1000 inhab

36 GPs/100.000 inhab

Microbiologists: 2,9 per 1000 patients

MRSA : 78  (7,8/100.000 inhab)

0,1 per 100 admissions

MRSA/ S. aureus: 1%

MRSAB: 1 (0,1/100.000)

http://images.google.de/imgres?imgurl=http://www.welt-blick.de/flaggen/deutschland2.gif&imgrefurl=http://www.welt-blick.de/flagge/deutschland.html&usg=__5HsXBJaDozFLDmAqr6seV-zFL3w=&h=400&w=600&sz=3&hl=de&start=4&itbs=1&tbnid=kQkFctAy2lWfHM:&tbnh=90&tbnw=135&prev=/images?q=deutschland&gbv=2&hl=de
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http://klinikum.uni-muenster.de/index.php?id=home


Friedrich et al. 2008. Eurosurveillance 
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Dreiländereck: NL, NRW, Nds

NL

NRW

Nds

B

CA-MRSA



HA-MRSA t032

34

Real-time Surveillance of human 
MRSA isolates in the EUREGIO

Incidence of spa types indicative for MLST CC398 (t011, t034, t108, 

t567, t571, t588, t753, t898, t899, t1184, t125, t1451, t1456, t1457, 

t2123, t2330, t2383, t2582, t3013): 

Equal incidence of LA-MRSA genotypes on both sides of the border

Healthcare-associated (HA-) MRSA Livestock-associated (LA-)MRSA

Friedrich et al. 2008. Eurosurveillance

Data from EUREGIO MRSA-GIS, 2010, date of data retrieval June, 21st 2010

I 

- HA-MRSA respect the borders

- Patients coming from German hospitals are put

into isolation

- HA-MRSA not transmitted via social contacts

Netherlands

Germany



Prevalence screening in the EUREGIO 
(n= 23,566)

Risk factor MRSA
(n=354)

No MRSA
(n=20836)

Beta Coefficient OR 95% CI P

Positive MRSA history 27 232 4.20 66.8 25.5 174.9 <0.001

Contact to MRSA carrier 9 177 1.64 5.2 1.7 15.9 0.0044

History of hospital 
admission < 6 months

173 4806 0.91 2.5 1.9 3.2 <0.001

Direct transfer from 
other hospital

32 651 1.02 2.8 1.5 5.1 <0.001

Transfer from nursing 
home

58 558 3.64 38.2 19.6 74.2 <0.001

Antibiotics 89 2742 0.29 1.3 1.0 1.8 0.0776

Haemodialysis 3 179 -§ -§ -§ - -§

Burning trauma 0 39 -§ -§ -§ -§ -§

Chron. wounds 48 415 4.0 54.5 26.2 113.6 <0.001

Katheter 49 541 2.09 8.1 4.1 15.9 <0.001

Chron. nursing 55 662 1.22 3.4 1.8 6.4 <0.001

Köck et al. J Hosp Inf 2009 71:320-326

22% of MRSA carriers without classical risk factors

 Admission screening and risk factor analysis of all patients in all 44 hospitals in the EUREGIO

 All MRSA spa typed

1,6 / 100 patients colonized at admission

 33% of all patients with MRSA risk factor

 89% of patients with MRSA show up with classical HA risk factors



HA-MRSA t032

36

Real-time Surveillance of human 
MRSA isolates in the EUREGIO

Incidence of spa types indicative for MLST CC398 (t011, t034, t108, 

t567, t571, t588, t753, t898, t899, t1184, t125, t1451, t1456, t1457, 

t2123, t2330, t2383, t2582, t3013): 

Equal incidence of LA-MRSA genotypes on both sides of the border

Healthcare-associated (HA-) MRSA Livestock-associated (LA-)MRSA

Friedrich et al. 2008. Eurosurveillance

Data from EUREGIO MRSA-GIS, 2010, date of data retrieval June, 21st 2010

Incidence of all MRSA cases per 100.000 inhabitants: 

HA-MRSA respect the borders

Netherlands

Germany



8/65
20/95

56/123

180/1790
223/2501 295/2900

LA-MRSA in 
human MRSA-isolates of the EUREGIO

n = 283 n = 7191



Netherlands

Germany

Pig density in the Dutch-German 
border region 

Study region

Pigs / 100 ha or 1 km2

NL D

> 500   > 500

300 – 500   250 – 500

100 – 300   100 – 250

0 – 100   0 – 100



39

Trading networks are important
for spreading



Köck et al. 2009, Eur J Clin Microbiol Infect Dis 28:1375-82

Case-control study: 
Risk factors for the acquisition of LA-MRSA



AFLP-analysis of clinical
MSSA/MRSA-isolates

van Belkum A, et al. 2008. Methicillin-resistant and -susceptible Staphylococcus aureus sequence type 398 in pigs and humans. Emerg Infect Dis. 14:479-83. 

ST398

Blue, carriage isolates (n = 829);

black, bacteremia isolates (n = 146); 

yellow, animal isolates (n =77); 

red, ST398 MRSA isolates (n = 46); 

pink, reference strains (Mu50/N315).



Other reservoirs

for MRSA?

• MRSA in horses, cattle

• MRSA in cats and dogs

• MRSA in rabbits

• MRSA in rats

Walther et al. Berl Munch Tierarztl Wochenschr 2006

Weese et al. J Am Vet Med Assoc 2007

Moodley et al. J Am Vet Med Assoc 2007



MRSA is not the same as MRSA

Hospital-MRSA

PVL –negative (2 exceptions in SE, NL)

Livestock-associated (LA)-MRSA

Community-MRSA

PVL –positive

Hospital-acquired (HA)-MRSA

Community-acquired (CA)-MRSA



Extended MRSA-Epidemiology

?



Conclusions

1. MRSA spread different from MSSA

2. Resistances diffuse locally und regionally across the border
Transmission of HA- MRSA via health care networks

of LA-MRSA via production ways
of CA-MRSA via social networks

3. MRSA-prevention needs to be implemented at the critical points

4. Preventive Microbiology, infection control and antibiotic
stewardship is the future

5. Molecular typing is of epidemiological and clinical interest

6. Collaboration between human medicine and veterinary medicine
necessary (One-health)
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