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• An agency of the European Union, located in Stockholm, Sweden
• Founded in 2005; nearly 300 employees in 2016
• Mandate to ‘identify, assess and communicate current and emerging 

threats to human health from communicable diseases’
• European Union (EU) (28) and European Economic Area (EEA) (3) = 

31 countries with a total of more than 500 million people

ECDC – European Centre for Disease 
Prevention and Control

www.ecdc.europa.eu



Surveillance of antimicrobial resistance
in human bacteria infections in the EU/EEA 

http://ecdc.europa.eu/en/aboutus/who-we-are/Pages/who-we-are.aspx

§ European Antimicrobial Resistance 
Surveillance Network (EARS-Net) 

§ European Surveillance of
Antimicrobial Consumption (ESAC-Net)

§ Healthcare-Associated Infections 
surveillance Network (HAI-Net)

§ Food- and Waterborne Diseases 
and Zoonoses Network (FWD-Net)

§ European Tuberculosis Surveillance
Network

§ European Gonococcal Antimicrobial 
Surveillance Programme (Euro-GASP)



Antimicrobial resistance surveillance and 
related data at ECDC
Surveillance and Response Support Unit, 

and in particular:
• Antimicrobial Resistance and Healthcare-Associated 

Infections (ARHAI) disease programme
Liselotte Diaz Högberg, Ole Heuer, Klaus Weist, Carl Suetens, 
Pete Kinross, Tommi Kärki, Diamantis Plachouras, Alessandro Cassini, 
Anke Kohlenberg, Margot Einöder-Moreno

• Food- and Waterborne and Zoonoses disease programme 
Therese Westrell, Johanna Takkinen

• Tuberculosis disease programme
Vahur Hollo, Csaba Ködmön, Marieke van der Werf

• HIV, AIDS, STIs and viral Hepatitis disease programme
Gianfranco Spiteri, Andrew Amato-Gauci

• Epidemiological methods (incl. Surveillance data services)
Gaëtan Guyodo, Frantiska Hruba, Encarna Gimenez, Ana Hoxha,
Catalin Albu, Bruno Ciancio
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Foodborne infections



http://ecdc.europa.eu/en/publications/Publications/antimicrobial-resistance-zoonotic-bacteria-humans-animals-
food-EU-summary-report-2014.pdf

Salmonella spp.: frequency distribution of 
isolates from fully susceptible to resistant 
to eight antimicrobial groups; EU/EEA, 2014



http://ecdc.europa.eu/en/publications/Publications/antimicrobial-resistance-zoonotic-bacteria-humans-animals-
food-EU-summary-report-2014.pdf

Salmonella Enteritidis: percentage of isolates 
resistant to nalidixic acid; EU/EEA, 2014



http://ecdc.europa.eu/en/publications/Publications/antimicrobial-resistance-zoonotic-bacteria-humans-animals-
food-EU-summary-report-2014.pdf

Campylobacter jejuni: percentage of isolates 
resistant to ciprofloxacin; EU/EEA, 2014



Source: ECDC, EFSA & EMA, 2015. 
www.ecdc.europa.eu/en/publications/Publications/antimicrobial-resistance-JIACRA-report.pdf

Biomass-corrected 
antimicrobial consumption 
in humans and animals, 
EU/EEA, 2012

n Humans: 116 mg/kg (range: 57 – 176 mg/kg)

n Animals: 144 mg/kg (range: 4 – 397 mg/kg)



Joint Interagency Antimicrobial Consumption and Resistance Analysis

COMPARISON OF ANTIMICROBIAL CONSUMPTION AND RESISTANCE IN ANIMALS

Bacteria Antimicrobial class P-value

Indicator E. coli Tetracyclines <0.05
3rd-generation cephalosporins <0.05
Fluoroquinolones <0.05
Fluoroquinolones & quinolones <0.05

C. jejuni and C. coli Tetracyclines C. jejuni: <0.05
Macrolides C. jejuni:

C. coli:
<0.05
<0.05

Fluoroquinolones C. jejuni: <0.05

Fluoroquinolones & quinolones           C. jejuni: <0.05

Salmonella spp. Tetracyclines <0.05

3rd-generation cephalosporins <0.05

Fluoroquinolones NS

Fluoroquinolones and other quinolones <0.05

www.ecdc.europa.eu/en/publications/Publications/antimicrobial-resistance-JIACRA-report.pdf



Joint Interagency Antimicrobial Consumption and Resistance Analysis

Bacteria Antimicrobial class P-value

Invasive E. coli 3rd- and 4th-gen. cephalosp. (community consumpt.) 0.05

3rd- and 4th-gen. cephalosp. (hospital consumption) <0.05

Fluoroquinolones (community consumption) <0.0001

Fluoroquinolones (hospital consumption) NS

Invasive
K. pneumoniae Carbapenems (mostly hospital consumption) 0.002

Salmonella spp. Tetracyclines (total consumption) NS

Fluoroquinolones (total consumption) NS

3rd- and 4th-gen. cephalosp. (hospital consumption) <0.05*

Campylobacter spp. Fluoroquinolones (total consumption) NS

C. jejuni Tetracyclines (community consumption) NS

C. coli Macrolides (total consumption) <0.05*

Fluoroquinolones (community consumption) <0.05*

*Must be interpreted with caution (limited available data on resistance and on consumption)

COMPARISON OF ANTIMICROBIAL CONSUMPTION AND RESISTANCE IN HUMANS

www.ecdc.europa.eu/en/publications/Publications/antimicrobial-resistance-JIACRA-report.pdf



Joint Interagency Antimicrobial Consumption and 
Resistance Analysis (JIACRA) Report

ECDC/EFSA/EMA first joint report on the integrated analysis of the consumption of 
antimicrobial agents and occurrence of antimicrobial resistance

www.ecdc.europa.eu/en/publications/Publications/antimicrobial-resistance-JIACRA-report.pdf



Community



European Antimicrobial Resistance
Surveillance Network (EARS-Net)
• Eight pathogens chosen based on their frequency 

and public health importance: 
- Streptococcus pneumoniae, Escherichia coli
- Staphylococcus aureus, Enterococcus faecium, 
Enterococcus faecalis, Klebsiella pneumoniae,
Pseudomonas aeruginosa  and Acinetobacter spp.

• Data on ”invasive” isolates (blood and cerebrospinal 
fluid)

• First isolate for each patient, species and year
• Selected antimicrobials, SIR interpretation, MICs
• Attempts to collect denominator data: e.g. 

catchment population.
http://ecdc.europa.eu/en/activities/surveillance/EARS-Net/Pages/index.aspx



Streptococcus pneumoniae:
percentage of invasive isolates not 
susceptible to macrolides; EU/EEA, 2014

Source: EARS-Net, 2015 The symbols é and ê indicate a significant increasing or decreasing trend for the period 2010-2013, respectively. 
These trends were calculated on laboratories that consistently reported during this period.
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Escherichia coli: percentage of invasive 
isolates resistant to third-generation 
cephalosporins; EU/EEA, 2014

Source: EARS-Net, 2015 The symbols é and ê indicate a significant increasing or decreasing trend for the period 2011-2014, respectively. 
These trends were calculated on laboratories that consistently reported during this period.
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Escherichia coli: percentage of invasive 
isolates resistant to fluoroquinolones; 
EU/EEA, 2014

Source: EARS-Net, 2015 The symbols é and ê indicate a significant increasing or decreasing trend for the period 2011-2014, respectively. 
These trends were calculated on laboratories that consistently reported during this period.
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Consumption of antibiotics for systemic use
(ATC group J01) in the community,
EU/EEA, 2014 

Source: ESAC-Net, 2015

EU/EEA refers to the corresponding population-weighted mean consumption

(a) Cyprus and Romania provided total care data 
(i.e. including the hospital sector)

(b) Spain provided reimbursement data (i.e. not including consumption 
of antibiotics obtained without a prescription and other non-reimbursed
courses)
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Update with 2015 data: 
18 Nov. 2016
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R2=0.63
P=0.001

Relationship between antibiotic use
and resistance in the community

Source: EARS-Net/EARSS & ESAC-Net/ESAC (Slovakia: 2005 data).



Multidrug-resistant*  tuberculosis (MDR TB) 
notification rate, EU/EEA, 2010 – 2014
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http://ecdc.europa.eu/en/publications/Publications/ecdc-tuberculosis-surveillance-monitoring-Europe-2016.pdf

Rate was stable at 0.3 per 100 000 population between 
2010 and 2014 

*MDR: resistant to at least izoniazid and rifampicin



Multidrug-resistant* tuberculosis (MDR TB), 
EU/EEA, 2014 

2 to 4.9%

≥ 10%

1 to 1.9%

5 to 9.9%

< 1%

Not reporting

4.0% of TB cases with drug susceptibility 
test results for izoniazid and rifampicin were 
multidrug-resistant (range 0–25.8%)

http://ecdc.europa.eu/en/publications/Publications/ecdc-tuberculosis-surveillance-monitoring-Europe-2016.pdf

*MDR: 
resistant to 

izoniazid and 
rifampicin



Source: ECDC, 2016 (http://ecdc.europa.eu/en/data-tools/atlas/Pages/atlas.aspx).



Extensively drug-resistant* TB (XDR TB), 
EU/EEA, 2014

10 to 14.9%

≥ 25%

1 to 9.9%

15 to 24.9%

< 1%

Not reporting

* XDR: 
resistant to 

izoniazid, rifampicin,
one fluoroquinolone
and one or more of 

the following 
injectable drugs: 

amikacin, 
capreomycin, or 

kanamycin

17.5% of MDR TB cases with 2nd line drug 
susceptibility test results were extensively drug-
resistant (range 0–50.0% and 5.7–26.1% for 
countries reporting more than one case)

http://ecdc.europa.eu/en/publications/Publications/ecdc-tuberculosis-surveillance-monitoring-Europe-2016.pdf



Neisseria gonorrhoeae: percentage 
antimicrobial-resistant; EU/EEA, 2004-2014

Source: EURO-GASP, 2016. http://ecdc.europa.eu/en/publications/Publications/gonococcal-antimicrobial-
susceptibility-surveillance-Europe-2014.pdf

Ciprofloxacin
PPNG
Azithromycin
Cefixime



Source: EURO-GASP, 2016. http://ecdc.europa.eu/en/publications/Publications/gonococcal-antimicrobial-
susceptibility-surveillance-Europe-2014.pdf

Neisseria gonorrhoeae: percentage 
resistant  to cefixime; EU/EEA, 2014
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Hospitals



Staphylococcus aureus:
percentage of invasive isolates resistant to
meticillin (MRSA); EU/EEA, 2014

Source: EARS-Net, 2015 The symbols é and ê indicate a significant increasing or decreasing trend for the period 2011-2014, respectively. 
These trends were calculated on laboratories that consistently reported during this period.
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Klebsiella pneumoniae: 
percentage of invasive isolates with 
combined resistance*; EU/EEA, 2014

Source: EARS-Net, 2015 The symbols é and ê indicate a significant increasing or decreasing trend for the period 2011-2014, respectively. 
These trends were calculated on laboratories that consistently reported during this period.
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*Combined resistance: resistance to 
third-generation cephalosporins,
fluoroquinolones and aminoglycosides êé



Gram-positive bacteria Gram-negative bacteria
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http://www.nesta.org.uk/blog/fight-against-antimicrobial-resistance-across-europe (Data: ECDC/EARS-Net).

Update with 2015 data: 
18 Nov. 2016



Strengthening	the	fight	against	antimicrobial	resistance	in	Bosnia	and	Herzegovina:		
current	situation	and	future	challenges,	29	October	2013

3rd Joint	Meeting	of	the	Antimicrobial	Resistance	and	
Healthcare-Associated	Infections	(ARHAI)	Networks

11-13	February	2015,	Stockholm,	Sweden

CAESAR Network
(Central Asian and eastern European Surveillance of Antimicrobial Resistance)

• Network of national surveillance networks 
in non-EU Member States

• Joint initiative 
– European Society of Clinical Microbiology 

and Infectious Diseases (ESCMID) 

– Dutch National Institute of Public Health
and the Environment (RIVM)

• Close collaboration with ECDC
– Use methodology compatible to EARS-Net

Annual report 2015:
18 Nov. 2016

http://www.euro.who.int/en/health-topics/disease-prevention/antimicrobial-
resistance/antimicrobial-resistance/central-asian-and-eastern-european-surveillance-
of-antimicrobial-resistance-caesar



Klebsiella pneumoniae: 
percentage of invasive isolates resistant to 
carbapenems; EU/EEA, 2014

Source: EARS-Net, 2015 The symbols é and ê indicate a significant increasing or decreasing trend for the period 2011-2014, respectively. 
These trends were calculated on laboratories that consistently reported during this period.

é

ê
ê

é
é

é

é

é



ECDC risk assessment on the spread of  
carbapenemase-producing Enterobacteriaceae:
risk factors for patient infection or colonisation

Source: ECDC, 2011. http://ecdc.europa.eu/en/publications/Publications/110913_Risk_assessment_resistant_CPE.pdf 

• Prior use of antimicrobials
• Any antimicrobial 
• Carbapenems (associated with a high risk estimate)
• Other antimicrobials (fluoroquinolones, cephalosporins, 

anti-pseudomonal penicillins, metronidazole)

• Cross-border transfer of patients
Strong evidence that it is associated with risk for transmission when:

• Patients are transferred from countries with high rates of CPE 
to healthcare facilities in other countries

• Patients had received medical care abroad in areas 
with high rates of CPE 

• Transfer of patients within units of same hospital
• Immunosuppression, severity of illness, invasive procedures



Infection control measures to prevent the 
spread of carbapenemase-producing
Enterobacteriaceae (CPE) through 
cross-border transfer of patients

Scientific evidence for the effectiveness of:
• Hand hygiene, patient isolation, patient 

cohorting, nursing (or staff) cohorting (similar 
to dedicated nursing), environmental 
cleaning, staff education, case 
notification/flagging, contact tracing and 
antibiotic restriction

• Early implementation of active surveillance by 
rectal screening for CPE carriage  upon 
admission to hospital, or specific wards/units, 
or during outbreaks

• Pre-emptive isolation on admission, dedicated 
nursing or other types of dedicated care by 
staff members, contact precautions (gloves 
and gowns)

Source: ECDC, 2014. http://www.ecdc.europa.eu/en/healthtopics/Healthcare-associated_infections/guidance-infection-prevention-
control/Pages/guidance-prevention-control-infections-caused-by-multidrug-resistant-bacteria-and-healthcare-associated-infections.aspx



Source: Fournier S, et al. Eurosurveillance (15 May 2014).

Carbapenemase-producing Enterobacteriaceae:
long-term control of hospital outbreaks in Paris, 
France, 2004-2012
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Spread of carbapenemase-producing 
Enterobacteriaceae (CPE) in the EU/EEA: 
assessment by national experts

Sporadic occurrence

Single hospital outbreaks

Interregional spread

No case reported

Regional spread

Endemic situation

Sporadic hospital outbreaks

Not participating 
or not reporting

Non-EU/EEA 
countries

Source: Albiger B, et al. Eurosurveillance 2015; 20(45) (12 November 2015).



Source: Giani T, et al. Eurosurveill 2013; Monaco M, et al. Eurosurveill 23 October 2014.

Colistin-resistant carbapenemase (KPC)-
producing K. pneumoniae from two nation-
wide surveys, Italy, 2011 & 2013-2014



Source: ECDC, 13 June 2016 [adapted from : Skov RL & Monnet DL. Eurosurveillance 2016;21(9)].

Reporting of mcr-1 gene (colistin resistance)
in samples from animal, food, environmental 
and human origin (as of 13 June 2016)

Food animals

Food and environment Humans



Plasmid-mediated carbapenem resistance
and colistin resistance: examples
• 2013, Canada: patient with previous 

healthcare in Egypt and duodenal and 
sigmoid perforation, and E. coli with 
both blaOXA-48 and mcr-1

• 2014, Germany: patient with a foot 
wound infection with E. coli harbouring 
blaKPC-2 and mcr-1

• 2014, Italy: rectal swab of leukemic 
child with K. pneumoniae ST512 with 
blaKPC-3 and mcr-1

• 2015, China: China: two patients 
(surgical wound, peritoneal fluid) with 
K. pneumoniae with blaNDM-5 and 
mcr-1

Source: Ellis C, et al. Diagn Microbiol Infect Dis 2013; Yang J. Toronto Star (5 January 2016); Falgenhauer L, 
et al. Lancet Infect Dis 2016; Di Pilato V, et al. AAC 2016; Du H, et al. TLID 2016; Yu H, et al. AAC 2016.

Picture: Björn Norberg



Acinetobacter spp.: 
percentage of invasive isolates with 
combined resistance*; EU/EEA, 2014

Source: EARS-Net, 2015

*Combined resistance: resistance to 
fluoroquinolones, aminoglycosides
and carbapenems



ECDC rapid risk assessments

http://ecdc.europa.eu/en/publications/risk_assessment/Pages/default.aspx?p=2



Source: Magiorakos AP, et al. Clin Microbiol Infect 2012;18:268-81.

Definitions for multidrug-resistant (MDR), 
extensively drug-resistant (XDR) and pandrug-
resistant (PDR) bacteria: international expert 
proposal
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Pandrug-resistant infections: 
an hypothetical challenge for Europe?



Source: Douka E, et al. Int J Antimicrob Agents 2015;48:533-6.

Outbreak of pandrug-resistant VIM-1
Providencia stuartii, Sept.-Nov. 2011



International travel…
…antimicrobial resistance

©Istockphoto

Wasowu
Destination

Salhet
Morador

Date
Today

Departure
14:10

Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today
Today

14:35
14:40

Baxjö
Holmen
Fuja
Chanbun
Tólos
Pasu Rial
Wasserdam
Bolasir
Mørup

Korobondo14:45
14:55
15:00
15:00
15:00
15:05
15:05
15:10
15:15
15:15

MULTIDRUG-RESISTANT MICROORGANISMS

MULTIDRUG-RESISTANT MICROORGANISMS

MULTIDRUG-RESISTANT MICROORGANISMS
MULTIDRUG-RESISTANT MICROORGANISMS

MULTIDRUG-RESISTANT MICROORGANISMS

MULTIDRUG-RESISTANT MICROORGANISMS
MULTIDRUG-RESISTANT MICROORGANISMS
MULTIDRUG-RESISTANT MICROORGANISMS
MULTIDRUG-RESISTANT MICROORGANISMS



47

Frequency of fecal carriage of multidrug-
resistant Enterobacteriaceae in international 
travellers, February 2012-April 2013

Source: Ruppé E, et al. Clin Infect Dis 2015 Apr 22. pii: civ333 [advance access]
Ruppé E, et al. Eurosurveillance 2014 Apr 10;19(14). pii: 20768.

Asia
142/196 
(72.4%)

Sub-Saharan 
Africa
93/195
(47.7%)

Latin America
57/183
(31.1%)

3 carbapenem-
resistant 

Enterobacteriaceae
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Percentage of international travellers that 
acquired β-lactamase-producing 
Enterobacteriaceae, 2012-2013 

Source: Arcilla MS, et al. Lancet Infect Dis 2016 (published online: 14 October 2016);
Van Hattem JM, et al. Future Microbiol 2016; 11(7): 857-64.

5 carbapenem-
resistant 

Enterobacteriaceae



Looking ahead
• 2016

- AMR data in ECDC ATLAS
- RRA on Acinetobacter spp.

• 2017
- 2nd JIACRA report
- Burden of AMR for EU/EEA
- ECDC Expert Opinion on 
AMR risks linked to travel

- LA-MRSA inf. in humans
• 2018

- Results of ECDC point 
prevalence surveys of HAIs 

• 2019
- Comprehensive ECDC report 
on AMR in EuropePhoto:  Osvaldo Gago (CC-BY-SA 3.0)

(https://creativecommons.org/licenses/by-sa/3.0/legalcode)



http://ecdc.europa.eu/en/healthtopics/antimicrobial-resistance-and-consumption/Pages/
antimicrobial-resistance-and-anitmicrobial-consumption.aspx



Website:        http://antibiotic.ecdc.europa.eu
Facebook:      EAAD.EU
Twitter chat: @EAAD_EU       #EAAD2016
Global Twitter chat:               #AntibioticResistance

18 November 2016 

14-20 NOVEMBER 2016


