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WHAT IS ANTIMICROBIAL 

STEWARDSHIP? 



Some suggestions 
• Definition of AMS: a strategy aiming at promoting responsible 

antibiotic use 

 

• Implemented as an AMS programme in hospitals = a set of 
interventions 

 

• WHAT to achieve: responsible antibiotic use, defined by process 
measures (prescription compliant with guidelines, review of 
therapy…) 

 

• HOW to achieve it: set of behavioural interventions  
• At the prescriber level: audit and feedback, education… 

• At the organisation/system level: AMS team, selective reporting… 

Dyar OJ et al. And Hulscher M et al. CMI 2017 



Adverse events of antibiotics 

At the patient level 

• ‘Classical’ adverse events (allergy, 
hepatotoxicity...) 

 

• Adverse events related to the 
microbiota impact: 

1. Diarrhea 

2. Clostridium difficile infection 

3. Bacterial resistance:  
• Sometimes at the focus of infection 

• Always in the microbiota 

4. More broadly: modification of the 
microbiota, and its consequences 

At the population level 

• Transmission of resistant bacteria 
and C. difficile 



How can a prescriber do to reduce the risk  

of bacterial resistance? 

Focus of infection 

• Sometimes happens, in particular in 

ICU patients 

 

• Avoid long durations 

• Optimised PK/PD 

• Control the source of infection / reduce 

bacterial load 

• Combination therapy? 

• Certain antibiotics carry a higher risk of 

selection (e.g. fluoroquinolones) 

Microbiota  

• Always happens 

 

• Risk factors: 

• Long durations (beware of 
long half-lives, e.g. 
azithromycin) 

• Broad spectrum 

• Good diffusion in the 
microbiota 

Use antibiotics only when needed ! 



WHY THE ED? 



• At the interface of the outpatient and inpatient settings, with 
patients from both worlds 

• + ED antibiotic prescriptions are usually continued 

• + junior doctors usually rotate on ED departments 

 Big influence  

 

• Misuse and overuse are frequent 

 

=> All AMS programmes should target the ED 



PARTICULAR 

CHALLENGES IN THE ED 



• ED doctors don’t see the level and consequences of their 
prescribing 

 

• Diagnostic uncertainty 

• High patient and clinician turnover 

• Concerns with patient satisfaction and other existing 
incentives/certification system 

 

=> Overprescribing is perceived as less risky 



WHICH INTERVENTIONS? 



Menu of options 

• Usual AMS strategies, but mixing outpatient and inpatient 

settings 

 

• Adapted to the specificities of the ED setting 

 

• And the local context (culture, barriers and facilitators) 



The HOW 
 

 





Use primary care 

tools for discharged 

patients with mild 

infections: 

communication skills, 

patient leaflets… 



Other guidelines/guidance 
• ECDC proposal / guidance: 

http://ecdc.europa.eu/en/publications/Publications/draft-EU-guidelines-prudent-
use-antimicrobials-human-medicine.pdf  

 

• NICE (UK): https://www.nice.org.uk/guidance/qs121 

 

• Australia : http://www.safetyandquality.gov.au/our-work/healthcare-associated-
infection/antimicrobial-stewardship/ 

 

• Netherlands, Spain… 

 

• Library on the ECDC website: http://ecdc.europa.eu/en/healthtopics/Healthcare-
associated_infections/guidance-infection-prevention-control/Pages/guidance-
antimicrobial-stewardship.aspx  
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Core elements and checklist items project 

• Led by Ramanan Laxminarayan and Céline 
Pulcini 

• Group of 15 international experts 

 

• Goal: set of globally applicable essential core 
elements and checklist items for hospital AMS 
programmes 

 

• Published in CMI on the 3rd April 



One example 

Pulcini C et al. CMI 2018 



General principles 

• Be physically present as much as possible 

• Train different ED leaders in AMS (champions); frontline 

ownership 

 

• Simple, quick, easy-to-understand, integrated into the 

workflow 

 

• Monitor outpatient (+ inpatient) antibiotic prescriptions 



In the literature 
• 2017 systematic review (Losier M et al. Ann Pharmacother. 2017) 

 

• Patient or provider education and guideline or clinical pathway 
implementation were the most commonly reported 
interventions.  

• Few studies reported on audit and feedback 

• No study evaluated preauthorization 

 

• Most reported improved outcomes, but the study design was 
often suboptimal 

 





My selection 
• Train all doctors (including communication skills) and nurses at 

induction 

• Guidelines 

• Easy-to-use 

• Diagnostic + therapeutic algorithms  

• Microbiological samples: contamination; too many urine samples; 
samples taken before antibiotic administration 

• Computerised decision support systems 

• Use of biomarkers / rapid diagnostic tests: to be included into 
guidelines (how and when to use, how to interpret;   +/- expert 
advice in some cases) 

 



• CDSS used in 59% of cases  

• CDSS improved the compliance of antibiotic prescriptions with guidelines 

in only one ED (absolute increase +20%)  

• CDSS also changed the initial diagnosis in 23% of cases, in all 3 EDs 



My selection 
• (Quick) audit and feedback 

• Automated quality indicators, targeting common reasons for 
misuse 

 

• Document indication and antibiotic plan / specific antibiotic form 
in the EMR 

• Review system:  
• by admitting ward or the outpatient prescriber 

• or AMS team member assisted review for (all or some) prescriptions 
(including outpatient ones; review of positive cultures => decreased return ED 
visits and hospital readmissions – Dumkov LE et al. Infect Dis Ther 2014) + 
telephone patient follow-up in some cases of non-antibiotic 
prescription 



How to choose the best interventions 

• Guidelines / Literature 

 

• No magic bullet 

• Multifaceted strategy, usually both restrictive and persuasive 

• Adapted to your specific context 

• And taking into account local barriers 

 

• Behaviour change strategy 



Pieces of advice 

• Start small, with low-hanging fruits 

 

• With friendly colleagues 

 

• Stepwise approach 

 

• Build on successes 

 

• Monitor your impact and adapt 



The WHAT 

• Most frequent infections: (upper and lower) respiratory, 

skin and urinary tract infections 

 

• Sepsis bundle 

 

• Communication tools with patients for benign infections 

 





Other suggestions 
• List of situations where antibiotics are not needed (e.g. viral infections, colonisation) 

 

• Checklist to be documented when initiating an antibiotic (take cultures, check recent 
antibiotic use and past microbiological results…) 

 

• Clear guidelines regarding timing of antibiotic administration (urgent / semi-urgent / can wait 
until admission) and (limited) indications for IV treatment 

 

• For admitted patients, always take blood cultures (in complement to other specific cultures) 
before starting antibiotics 

• Appropriate microbiological practice and interpretation (e.g. cytology in addition to urine 
culture, to differentiate between infection and colonization) 

 

=> include in guidelines/clinical algorithms/CDSS 



https://antibiotic.ecdc.europa.eu/en 



Other suggestions 

• Promote narrow-spectrum antibiotics as 1st line 

treatment, and for the shortest possible duration 

• Restrict use of quinolones and ceftriaxone  

• If ciprofloxacin is used it should be for UTI and levofloxacin for RTI 

• Restriction of broad spectrum beta-lactams (e.g. Pip-Tazo, 

carbapenems) and anti-MRSA agents (vancomycin, linezolid…) in 

community-acquired infections (except treatment failures and 

specific clinical situations) 



Persuasive measures: guideline revision, information, education, intensified 

infectious disease consultations (academix detailing + audit/feedback) and 

standardised treatment protocols 

 

68% reduction in cephalosporins use 

No change in total antibiotic use or fluoroquinolone use 



WHICH SYSTEM  

IN PLACE? 



Essential starting point 

• Institutional support 

 

• Clear distribution of roles and responsibilities 

 

• ED leader 

 



HOW TO MONITOR? 



Plan in advance 

• List of indicators 

 

• And monitoring system (ideally automated) 

 

• Time to analyse the data 

 

• Feedback to clinicians: 
• Involve them 

• Short report, easy to understand 

• Real time 



How to choose the indicators? 

• National/regional regulation 

• Local context 

• Feasibility 

 

 

• Examples of indicators: 

• TATFAR: https://www.cdc.gov/drugresistance/pdf/tatfar_rec1-
finalreport_2015.pdf  

• DRIVE-AB: http://drive-ab.eu/wp-
content/uploads/2014/09/WP1A_Final-QMs-QIs_final.pdf  
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WHO SHOULD BE  

PART OF THE TEAM? 



Two levels 

• AMS operational ‘core’ team:  

• Daily work 

 

• Antimicrobial committee:  

• Regular meetings to validate the strategy at an institutional level 

• Includes departments’ representatives 



AMS guidelines 
• All recommend a multidisciplinary team 

 

• ID specialist 

• Pharmacist 

• Microbiologist 

• + others (nurses ++) 

 

• Depending on the context 

 

• Differences between countries 

CORE TEAM 



WHICH RESOURCES? 



Human resources 

German guidelines 

• 2 FTE / 1000 beds  

= minimum staff resources 

for the whole team 

French Task Force 

• Optimal AMS team resources: 

 
• 3.6 FTE / 1000 beds ID specialist 

• 2.5 FTE / 1000 beds pharmacist 

• 0.6 FTE / 1000 beds 
microbiologist 

 

• Total of 6.7 FTE / 1000 beds 

De With K et al. Infection 2016, PMID: 27066980 ; Le Coz P et al. Med Mal Infect 2016, PMID: 27021932 



IT tools 

• Shared form for the AMS team in the electronic medical 

record (EMR): 

• Activity report 

• Traceability for clinicians 

• Consistency within the team 

 

• Computerised decision support systems 

 

 



Share ideas, tools, and network 

• At local level in your hospital 

 

• At regional level, including primary care and long-term 

care facilities 

 

• At national level 



Toolboxes: some examples  

• UK / BSAC : http://www.bsac-arc.com  

 

• France / SPILF : 

http://www.infectiologie.com/fr/toolbox.html  

 

• Sweden / React : https://www.reactgroup.org/toolbox/  
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CONCLUSIONS 



Interested in AMS… Join ESGAP ! 

ESGAP meeting 

tomorrow 

at 18.15 

 

Hall N 



Some useful resources 







Any question? 
 

celine.pulcini@univ-lorraine.fr  

Lorraine region Nancy 
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