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Antimicrobial resistance: 
a patient safety issue

Emergence, selection and spread of resistant 
bacteria is a threat to patient safety in hospitals.

Antibiotic resistance frequently leads to a delay in 
administration of appropriate antibiotic therapy
Inappropriate or delayed antibiotic therapy in patients 
with severe infections is associated with worse 
patient outcomes, and sometimes death
Infections with antibiotic-resistant bacteria result in 
increased patient morbidity and mortality, as well as 
increased hospital length of stay

Source: European Antibiotic Awareness Day, 2010.



Human burden

Economic burden

Limitation: these are underestimates.

Burden of multidrug-resistant (MDR) 
bacteria in the EU, Iceland and Norway 

Infections (6 most frequent MDR bacteria, 4 main types of 
infection)

approx.        400,000  / year

Attributable deaths approx.          25,000  / year

Extra hospital days approx.     2.5 million  / year

Extra in-hospital costs approx.  € 900 million  / year

Productivity losses approx.  € 600 million  / year

Source: ECDC, 2009. 
In: http://ecdc.europa.eu/en/publications/Publications/0909_TER_The_Bacterial_Challenge_Time_to_React.pdf 



Prudent use of antimicrobials 
(only when needed, correct dose, 
dose intervals, duration) 

Infection control 
(hand hygiene, screening, isolation)

New antibiotics 
(with a novel mechanism of action, 
research, development)

Main actions to prevent and control 
antimicrobial resistance



Source: EMEA, 2009. 
In: http://ecdc.europa.eu/en/publications/Publications/0909_TER_The_Bacterial_Challenge_Time_to_React.pdf 



ECDC/EMEA Joint Technical Report 
”The bacterial challenge: time to react”

There is a gap between the 
burden of infections due to MDR 
bacteria and the development of 
new antibiotics to tackle this 
problem.  
There is a particular lack of new 
agents to treat infections due to 
MDR bacteria, in particular MDR 
Gram-negative bacteria
A European and global strategy 
to address this gap is urgently 
needed

Source: ECDC, 2009. 
In: http://ecdc.europa.eu/en/publications/Publications/0909_TER_The_Bacterial_Challenge_Time_to_React.pdf 



Prudent use of antimicrobials 
(only when needed, correct dose, 
dose intervals, duration) 

Infection control 
(hand hygiene, screening, isolation)

New antibiotics 
(with a novel mechanism of action, 
research, development)

Main actions to prevent and control 
antimicrobial resistance



Council Recommendation on the prudent 
use of antimicrobial agents, 2001

Council Recommendation of 
15 November 2001 on the 
prudent use of antimicrobial 
agents in human medicine 
(2002/77/EC)

Photo: Stuart Chalmers, CC-BY



Council Recommendations and 
Conclusions, 2008-2009

Council Conclusions on 
innovative incentives for 
effective antibiotics 
(1 December 2009)

Council Recommendation of 
9 June 2009 on patient safety, 
including the prevention and 
control of healthcare associated 
infections (2009/C 151/01)

Council Conclusions on 
Antimicrobial Resistance 
(AMR) (10 June 2008)



Implementation of National Intersectoral 
Coordination Mechanisms on AMR

Adapted from: European Commission, Directorate - General Health and Consumers, 2010. 
http://ec.europa.eu/health/antimicrobial_resistance/key_documents/index_en.htm
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As of 2008, 18 EU Member States 
and Norway had implemented an 
Intersectoral Coordination 
Mechanism



Outpatients



Antibiotic prescribing and consumption 
vary between European countries, 2007

Source: European Surveillance of Antimicrobial Consumption (ESAC), 2008.

*Total use, i.e. including inpatients, for Cyprus, Estonia, Greece and Lithuania.
**2006 data for Germany, Greece, Iceland and Lithuania; 2005 data for Poland and United Kingdom.
***Reimbursement data, which do not include over-the-counter sales without prescription.



Relationship between antibiotic use 
and resistance in the community

R2=0.66
P<0.001
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Source: ESAC, 2007. Adapted from: Muller A, et al. Eurosurveillance (11 October 2007)

*Total use for Bulgaria and  Iceland, and for Greece 
(2004 & 2005 only). 
**Reimbursement data, which do not include over- 
the-counter sales without a prescription.

National media campaign

National media campaign

Media coverage

Media coverage

Education prog.  for paediatricians

Education prog. for paediatricians

Total outpatient antibiotic use (ATC J01) 
in 29 European countries, 1998-2005
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 S. pneumoniae, penicillin-non susceptible

 S. pneumoniae, erythomycin-resistant

 S. pyogenes, erythromycin-resistant

France Belgium

Source: French Nat. Ref. Ctr. for S. pneumoniae (Courtesy: E. Varon, L. Gutmann & B. Schlemmer) 
& Belgian Nat. Ref. Ctrs. for S. pneumoniae and for S. pyogenes (Courtesy: BAPCOC, H. Goossens)

Decreases in antimicrobial resistance 
following national media campaigns



Eurobarometer Opinion Poll, 
November-December 2009

Antibiotics are effective against cold and flu. 
True or false?

% respondents with correct answer
(i.e., ”false”): 46% (range: 18 – 72%)

70 – 100%

50 – 69%

30 – 49%

20 – 29%

0 – 19%

Source: Special Eurobarometer 338 / 72.5 ”Antimicrobial resistance”, Nov.-Dec. 2009. 
http://ec.europa.eu/health/antimicrobial_resistance/key_documents/index_en.htm



For more information: Earnshaw S, et al. Euro Surveill 2009;14(30)  &  http://antibiotic.ecdc.europa.eu

18 November

2008
• Materials for general public
• 32 countries participated

2009
• Materials for primary care prescribers
• Website translated in all EU 

languages
• TV spots developed



Hospitals

Photo: Luis García

http://upload.wikimedia.org/wikipedia/commons/0/05/Hospital_Universitario_La_Paz_%28Madrid%29_02.jpg


Hip replacement

Organ transplants

Cancer chemotherapy

Intensive care

Care of preterm babies

Modern medicine is not possible without 
effective antimicrobials



Meticillin-resistant Staphylococcus aureus 
(MRSA), blood and CSF, 2008

Source: European Antimicrobial Resistance Surveillance System (EARSS), 2009
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Gram-positive bacteria Gram-negative bacteria
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  Third-gen. cephalosporin-resistant E. coli 

  Third-gen. ceph.-resistant K. pneumoniae** 

  Carbapenem-resistant P. aeruginosa**

Population-weighted, average %resistant  
isolates among bacteria from bloodstream 
infections, EU, Iceland and Norway, 2002-2008 

*Excluding Greece, which did not report data.        **Excluding Belgium and Slovakia, which did not report data.
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  Meticillin-resistant S. aureus (MRSA)
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Source: EARSS & ECDC, 2009. 
In: http://ecdc.europa.eu/en/publications/Publications/0909_TER_The_Bacterial_Challenge_Time_to_React.pdf 



Source: European Antimicrobial Resistance Surveillance System (EARSS), 2009
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Source: European Antimicrobial Resistance Surveillance System (EARSS), 2009
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% respondents

Gram- 
positive
bacteria

Gram- 
negative
bacteria

Bacteria totally or almost totally 
resistant to available antibiotics

Carbapenem-resistant Enterobacteriaceae

Carbapenem-resistant Acinetobacter spp.

Carbapenem-resistant Pseudomonas aeruginosa

Third-generation cephalosporin-resistant Enterobacteriaceae

Vancomycin-resistant/intermediate S. aureus (VRSA/VISA)

Penicillin-resistant Streptococcus pneumoniae (PRSP)

Vancomycin-resistant Enterococcus spp. (VRE)

Methicillin-resistant Staphylococcus aureus (MRSA)

>10 patients 3-10 patients 1-2 patients 0 Do not know Missing

Source: Lepape A & Monnet DL, on behalf of participating members of the European Society of Intensive 
Care Medicine (ESICM), Eurosurveillance, November 2009

No. treated patients during past 6 months:

Survey of European intensive care 
specialists on experience with infections 
due to resistant bacteria, 2009



Carbapenemase-producing 
Enterobacteriaceae in Europe

On 5 May 2010, ECDC’s Advisory Forum 
gave ECDC the mandate to perform an 
assessment of the risks for European 
patients of spread of carbapenemase- 
producing Klebsiella pneumoniae and 

other Enterobacteriaceae
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Infection control programmes control 
antimicrobial resistance in hospitals

Source: Johnson P et al., 2005 (Austin Health Hospital, Univ. Melbourne, Australia)

Introduction of MRSA control programme including 
alcohol-based hand disinfection



Source: WHO Clean Care Is Safer Care, 2010    http://www.who.int/gpsc/en/

European countries that 
have pledged their 
support to implement 
hand hygiene and other 
actions as a mean of 
combating HAI

WHO First Global Patient Safety 
Challenge in Europe, 2005-2010



National hand hygiene campaigns in 
European countries, 2000-2009

Source: Magiorakos AP, et al. Euro Surveill 2009;14(17)

• Survey among 30 countries (all EU 
Member States plus candidate 
countries)

• 13 countries had had national hand 
hygiene campaigns

• 3 countries were organizing a 
campaign

• 10 countries only had regional 
campaigns that included hospital- 
based activities

• Published in support of WHO 
campaign ”SAVE LIVES: Clean Your 
Hands”, 5 May 2009
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Infection control programmes control 
antimicrobial resistance in hospitals

Source: Chaberny IF et al., 2008 (Hannover Medical School Univ. Hospital, Germany)

Introduction of MRSA control programme including 
screening at admission and isolation of MRSA-positive patients

Months



Guidance for prevention and control, 
2006-2010

Clostridium difficile (2006-2008)

Meticillin-resistant Staphylococcus aureus
(MRSA) (2010)

Prevention and control of healthcare-
associated infections, incl. indicators 
(2010 onwards)

Antimicrobial stewardship, 
incl. indicators (2010 onwards)



Trends in cumulative incidence of surgical site infections (SSI) in hip prosthesis 
surgery (HPRO) by country 2004–2007

Surveillance of healthcare-associated 
infections (HAI) and benchmarking 
contributes to control

Source: ECDC HAI surveillance, ECDC Annual Epidemiological Report 2009 



Surgical site infections

HAI in intensive care units

HAI in long-term care 
facilities

European point prevalence 
survey on HAI and antibiotic
use (2010 onwards-2011)

ECDC surveillance of healthcare- 
associated infections (HAI)

Participation in 2010

Surgical site infection only

Intensive care only

Both

Piloting

Does not participate



Antibiotic use in European hospitals: 
point prevalence surveys

Source: ESAC, 2009. Ansari F, et al. Clin Infect Dis 2009;49(10):1496-504.

• Since 2006, web-based reporting system
• Information on therapy/prophylaxis and anatomic site
• 30% [range: 19-59%] patients were receiving antibiotics

• 60% 
peri-operative 
antibiotic 
prophylaxis         
courses 
> 1 day

• Part of European point prevalence survey 
on healthcare-associated infections and antibiotic use 
(2010 onwards)

 1 Dose
 1 Day
 > 1 Day
 n.a.



Antimicrobial consumption drives 
antimicrobial resistance in hospitals
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For more information: http://antibiotic.ecdc.europa.eu

18 November 2
010

• Also hospital drug committees, antibiotic 
committees, hospital management, 
hospital pharmacists

• Specific key messages, slogans and visuals
• Focus on appropriate antibiotic use 
• Support country activities
• European event in Brussels
• Will match the U.S. Get Smart week

2010: Focus on hospital prescribers



http://antibiotic.ecdc.europa.eu   
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www.ecdc.europa.eu

Thank you!
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