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• Carbapenemase-producing Enterobacterales (CPE)
• Vancomycin-resistant Enterococci (VRE)
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Antibiotic Resistance 
30 Human /  9 VET -Labs
135 Hospitals
400‘000 Samples / year

database

ANRESIS

Antibiotikaverbrauch
1000 Pharmacies
70 Hospitals
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• www.infect.info

• Data last 365 days

• Monthly update

• Interactive matrix

• App (iOS / Android)

http://www.infect.info/


Trends 2004 - 2019



MRSA

BAG-Bulletin, monthly report
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MRSA

2004 2014
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F. Olearo et al.  Swiss Med Wkly 2016
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*susceptible to ≥3 out of ciprofloxacin, 
clindamycin, tetracycline TMP/SMX 

cMRSA trend Switzerland 2004 - 2014

F. Olearo et al. Swiss Med Wkly 2016



Quinolon resistance in E. coli (“selection“)

BAG-Bulletin, monthly report
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Correlation resistance – antibiotic use I 

Cheng AC, Eurosurveillance 2012

Carbapenem use and resistance in CH  
(DDD/100beddays)                                                       
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p < 0.01

Plüss-Suard, Kronenberg et. al AAC 2013

Quinolone use and resistance in Europe  
(DDD/100beddays)                                                       



Cusini A et al. Antimicrob Resist Infect Control. 2018

* * *

*

* significant correlation

Correlation resistance – antibiotic use II 
in different departments of an university hospital

www.ssi.guidelines.ch



ESC-resistance in  Switzerland

BAG-Bulletin, monthly report
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ESCR in E. coli: Switzerland (“one health”)
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Kronenberg et al. Eurosurveillance 2013
Geser N et al. BMC Vet Res 2012
Seiffert, Endimiani et al. AAC 2013
Rasheed,  Rev. Inst. Med. Trop. Sao Paulo, 2014
Zurfluh, Appl. and Enviroment Microbiology 2013

Stool samples

Food

Cattle
Pig
Chicken
Sheep

13.7%
15.3%
63.4%
8.6%

70%Poultry (n=20)
Salad 6.7% 

Water samples 36% 
Environment



ESCR in E. coli: world (“one world”)

Europe 0-13%
Middle East 13-29%
Northern Africa 19-40%
Central / Southern Africa 22-30%
North America 0%
South America 0-7%
Asia (excluding India) 32-38%
India 15-88%

Tängden T et al.  Antimicrobial Agents and Chemotherapy 2010;54:3564
Paltansing S et al. Emerging Infectious Diseases 2013; 19:1206

Östholm-Balkhed A et al. Journal of Antimicrobial Chemotherapy 2012:68:2144
Rausch, Travel Medicine and Infectious Diseases 2013

Künzli E, BMJ Infect Dis 2014; 14:528

ESCR in E. coli (world) ESCR in tourists



Increasing use of  carbapenemens 2000-2010

Boeckel, Lancet Infect Dis 2014 Aug;14(8):742-50

USA                              France                       Germany              China                          India

Carbapenems

SARR 2018 

2.2     2.2     2.4       2.4       2.6       2.8      3.1      3.0      2.8      2.4      2.7    DDD/100beddays



Carbapenemases in Europe

Albiger B et al. EuSCAPE working group. Euro Surveill. 
2015;20(45)

KPC

VIMNDM

OXA-48



Vancomycin resistance in Enterococci (VRE)

BAG-Bulletin, monthly report
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VRE 2018

Wassilew N et al, Euro Surveill. 2018 Jul;23(29).



VRE bacteremia 2013 - 2018

V. Piezzi et al . submitted

Time trends bacteremia incidence                                                Time trend proportion VRE 
per 100’000 patientdays among E. faecium bacteremias

2013           2014          2015         2016         2017        2018                    2013         2014        2015     2016       2017        2018
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VRE 2019
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Burden of Disease EU / CH 2015
Gasser et. al.  Lancet Infect Dis 2018

DALY (disability-adjusted life years lost) per 100’000 population

Switzerland

EU - average

7156 Infections
7400 DALYs

276 Deaths

~ESC-R

~Carbapenem-resistant
P. aeruginosa 

Penicillin-and macrolide-
resistant S. pneumoniae

VRE

MRSA



Outlook Guidelines in infect.info



Outlook Website

• Modern design

• Adapted for handhelds

• Less text, more interactive

• Interactive DB query remains

• Information for lay persons



Outlook C. difficile surveillance

Episodes (n) and incidence 2000 - 2017

Correlation antibiotic use and incidence

Relapses (total 10%)

Incidence by department



Outlook ACD reporting

Yearly report Benchmark report

Global use

Broadspectrum antibiotics (%)

Total use by ATC-group in DDD/100beddays

Top ten list in DDD/100beddays (% of all)



Outlook MDR reporting

MDR bacteremia in 5 university hospitals 2014 - 2018

MDR at all sites dependent from screening activities

VRE

ESCR Enterobacterales

Benchmarking
MDR bacteremias / 10’000 beddays



Further reading

SMF, 2018;18(46):943-949

www.anresis.ch www.infect.info



Thanks for your attention and to …
ANRESIS laboratories (www.anresis.ch)
ANRESIS hospital pharmacies (www.anresis.ch)
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