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Learning objectives 

• Know the drivers of bacterial resistance 
 
• Understand the principles of AMS 
 
• Understand the barriers to AMS 
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WHAT IS AMS ? 
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Definition -  Antimicrobial stewardship  
 
Prescription : 

 
• The most efficient for the 

patient 
 

• With as few side effects as 
possible: toxicity, 
Clostridium difficile 
infections and selection of 
resistance 

Dellit TH et al. Clin Infect Dis. 2007;44(2):159-77 
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Not only the antibiotics 
 

• Antifungals 
 

• Antiparasitics 
 

• Antivirals 
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Why is AMS important ? 
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International crisis 

Less 
antimicrobials 

More 
resistance ESCMID Online Lectu
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Burden of bacterial resistance 
ECDC (2009)  

25 000 deaths/year in Europe CDC (2013) 
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Most recent estimates 

• Enormous costs 
• And very high number 
of deaths 
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WHO 

WHO Global action plan 
on antimicrobial 
resistance endorsed at the 
Sixty-eight World Health 
Assembly in May 2015 
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Worldwide increase in bacterial 
resistance, in all settings 

E. coli C3G-R/I (2006) E. coli C3G-R/I (2013) 

Data EARS-Net:  
http://www.ecdc.europa.eu/en/healthtopics/antimicrobial_resistance/database/ 

ESBL 
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Fluoroquinolones  

E. coli FQ-R/I (2006) E. coli FQ-R/I (2013) 

Data EARS-Net:  
http://www.ecdc.europa.eu/en/healthtopics/antimicrobial_resistance/database/ 
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Carbapenemases: the next step… 

Europe and beyond E. coli carbap-R/I (2013) 
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Association between  
antibiotic use and resistance 

 
• Any antibiotic taken has an impact on the microbiota 
• Resistant bacteria spread to other living creatures and the 

environment 
 

• Bacteria have remarkable adaptation capacities 

Bell BG et al. BMC Infect Dis. 2014;14:13. 
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Worldwide increase of antibiotic use 

 
• 2000-2010 
international data 

• + 36%, in particular 
broad-spectrum 
antibiotics 

• Mainly Brazil, Russia, 
India, China and South 
Africa 

Van Boeckel TP et al. Lancet Infect Dis. 2014;14(8):742-50. 
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Very few new antibiotics in the pipeline 

Laxminarayan R et al. Lancet Infect Dis. 2013 ;13(12):1057-98 
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Impact of bacterial resistance 

• Mortality 
• Costs 

 
• MDR/XDR bacteria infections jeopardize surgery, 

immunosuppressive treatments, intensive care 
management… 
 

• Leads to increased use of broad-spectrum antibiotics: 
‘vicious’ circle 

Laxminarayan R et al. Lancet Infect Dis. 2013 ;13(12):1057-98 
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An alarming situation 
• « …a problem so 
serious that it threatens 
the achievements of 
modern medicine.  

• A post-antibiotic era—in 
which common 
infections and minor 
injuries can kill—far from 
being an apocalyptic 
fantasy, is instead a very 
real possibility for the 
21st century. » 

ESCMID Online Lectu
re Library 

© by a
uthor 



An alarming situation 
 
 

• Professor Dame Sally 
Davies 
 

• England’s  Chief Medical 
Officer 

« Antimicrobial resistance 
poses a catastrophic 
threat. If we don’t act now, 
any one of us could go 
into hospital in 20 years 
for minor surgery and die 
because of an ordinary 
infection that can’t be 
treated by antibiotics. And 
routine operations like hip 
replacements or organ 
transplants could be 
deadly because of the risk 
of infection. » 
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An alarming situation 

• President Barack Obama took action in 2014 
 

• Antibiotic Resistance National Action Plan released in 
March 2015 
 

• More than $1.2 billion funding 
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3 main strategies to curb resistance 

AMS 

All settings, all professionals 
Infection control 

Environment 
Vaccination ESCMID Online Lectu

re Library 
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DOES AMS REDUCE 
RESISTANCE ? 
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The evidence 

• Yes, AMS reduces resistance, but not on its own 
 
• ‘One health’ approach 

Wagner B et al. ICHE 2014 
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GENERAL PRINCIPLES  
OF AMS 
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At the international level 

• More and more initiatives 
• Need for collaboration and 

global efforts 
 

• Worldwide ESGAP survey 
including 660 hospitals in 
2012: 58% had an existing 
AMS programme 

Howard P et al. JAC 2015; Huttner B et al. Clin Microbiol Infect 2014; Carlet J. et al. CMI 2014 
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All settings:  
out- and inpatients, nursing homes 

• Multifaceted comprehensive programmes 
• Targeting professionals and the public 

 
 

• Interesting resources: 
http://ecdc.europa.eu/en/eaad/Pages/Home.aspx 
http://www.e-bug.eu 
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KEY COMPONENTS OF AN ASP 

• Multidisciplinary team 
• Institutional support 
• Ability to monitor antibiotic use and bacterial resistance 

 
• Guidelines  
• Educational measures 
• Restrictive measures 

Dellit, IDSA, 2007 
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Some AMS measures 

Structural measures 

• Antibiotic order form 
• Availability of expert 

advice 
• Guidelines  
• Computerised decision 

support systems 
• Rapid diagnostic tests 

Educative measures 

• Education 
• Audits and feedback 

ESCMID Online Lectu
re Library 

© by a
uthor 



Some AMS measures 

Restrictive measures 

• Restrictive prescribing 
• Review of prescriptions 
• Systematic expert advice 

in some cases (MDR, 
blood cultures, reserve 
antibiotics…) 

Monitoring 

• Antibiotic use 
• And resistance 
• With feedback and 

benchmarking 
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Final objective:  
appropriate antibiotic prescriptions 

No unnecessary prescriptions 

• Better diagnosis 

No inappropriate prescriptions 

• Choice of the molecule 
• Dose 
• Route of administration 
• Duration 
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BARRIERS POTENTIAL SOLUTIONS 

• Funding 
• Lack of IT support 
• Lack of institutional 

support 

 Convince 
 International literature 
 Sensitive/high-priority area: 

Patient safety 
Healthcare-acquired infections 

/ bacterial resistance / C. 
difficile 

Costs 
 National association / lobbying  

 Monitor your process and 
outcome measures to 
demonstrate success +++ 
 

BARRIERS TO ASP 
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BARRIERS POTENTIAL SOLUTIONS 

• Opposition from 
prescribers 

• Where to start ? 
 
 
 

 « Low-hanging fruits » 
 Mix restrictive and 

educative measures 
 Build on successes, 

progressively 
 

 Don’t reinvent the wheel, 
share ideas 

 Many tools on the ESGAP 
website 
 

BARRIERS TO ASP 

Clinical Infectious Diseases 2012;55(4):587–92 
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COMMON MISTAKES 
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1. CHANGING BEHAVIOUR 
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Slide from S. Cosgrove (CDC) 

ESCMID Online Lectu
re Library 

© by a
uthor 



Goal = changing behaviour 
 

• Behaviour change theories and strategies 
• Cultural influence 
• Quality improvement strategies 

 
• No magic bullet 
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Antibiotic prescribing = not a rational action 

Rapport ECDC 2014 
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‘We can never change the behaviour of any other 
human being, but we can facilitate for others to 
modify their own behaviour.’ 
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Resistance to change 
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Group dynamic 

Pulcini C et al., Disease Management Health Outcomes 2007 
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2. LACK OF PLANNING 
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Think and plan ! 

 
• Action is good 
 

• But planning, 
monitoring and 
assessing are crucial 
steps 
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Measuring the impact of an AMS programme 

Indicators 
Measures 

Quality Accountability Research 

Objective Improving 
practices 

Public 
benchmarking 

Knowledge 

Measures Few 
Easy to collect 

Few 
Complex collection 
Valid 
Reproducible 

Many 
Complex collection 
Valid 
Reproducible 

Period of time Short 
Real time 
feedback 

Long 
Delayed feedback 

Long 
Delayed feedback 

Pulcini C et al., Disease Management Health Outcomes 2007 
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How to measure to bring about change ? 

Few measures (20/month), run chart, real time feedback  

Pulcini et al., Disease Management Health Outcomes 2007 
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 Accurate definition of 
numerators/denominators 
 

 Structure/activity 
measures 
 

 Process measures 
(surrogate markers) :  
 IV-oral switch 
 Review of antibiotic 

prescriptions 
 Expert advice for bacteremia 
 Prescription compliant with 

guidelines… 

 Outcome measures : 
influenced by many 
factors 
 Antibiotic use 
 Bacterial resistance 
 C. difficile infections 
 S. aureus bacteremia 

mortality rate 
 SSIs rate… 

 
 

 Balancing measures: 
 Readmission rate for 

infections 
 

Measuring the impact of an AMS programme 

ESCMID Online Lectu
re Library 

© by a
uthor 



Indicator Drug oriented Disease oriented Patient oriented 

Structure -Presence of an 
antimicrobial 
management team 

-Systematic ID advice 
for bacteremia 

- Systematic weekly 
ward round in ICUs 

Process - Clinical indication for 
all antibiotic 
prescriptions 
-Systematic day 3 
reassessment 
-IV-oral switch criteria 

- One dose only for 
surgical prophylaxis 

- Compliance to 
guidelines for ICU 
patients 

Outcome - Antibiotic consumption 
in DDDs and euros 
-% IV/oral for some 
antibiotics: FQ 

-% Clostridium 
difficile colitis 
-Resistance rates 

- Incidence of VAP 
in ICU patients/ 
number of patients 
between VAP 
episodes 

Possible quality indicators for antimicrobial drug use 
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CONCLUSIONS 
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Have courage ! 

• Implementing an AMS programme is a long journey 

 

• Implement progressively 

 

• Start with easy things, with early adopters colleagues 

 

• Assess your actions 
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References for further reading 
• ESGAP : https://www.escmid.org/index.php?id=140 and 

http://esgap.escmid.org  
• WHO : http://www.who.int/drugresistance/en/ 
• ECDC : 

http://ecdc.europa.eu/en/healthtopics/antimicrobial_resistance/
Pages/index.aspx 

• CDC : http://www.cdc.gov/drugresistance/  
• UK: https://www.gov.uk/government/collections/antimicrobial-

resistance-amr-information-and-resources  
• Australia : http://www.safetyandquality.gov.au/our-

work/healthcare-associated-infection/antimicrobial-stewardship/ 
• Practical guide (D. Nathwani et al.): http://www.biomerieux-

industry.com/node/886 ESCMID Online Lectu
re Library 
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You like AMS… join ESGAP ! 
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Any question ? 
 

celine.pulcini@univ-lorraine.fr  
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