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Definition AMS 

Appropriate antimicrobial stewardship includes optimal 
selection, dose, and duration of treatment as well as control 
of antibiotic use…it will prevent or slow the emergence of 

resistance among microorganisms 

IDSA 1997 



               
         

             
                   

       

 

JS1 

Definition 

AMS refers to the multifaceted approach that healthcare 
organizations have adopted to optimize prescribing 

Essentially, antimicrobial stewardship advocates the use of 
the most suitable antibiotic in the context of the presenting 

clinical condition and specific patient 

Charani 2010 



Dia 3 

JS1 Conceptualises AMS as an approach to optimizing prescribing; how is AMS different from other approaches to optimize prescribing? 

Focus on quality of care; does not place any emphasis on the societal problem of resistance in the case of prescribing for an individual patient 

Jeroen Schouten; 16-3-2017 



     
       

           
   

   

JS2 

Definition 

‘Stewardship’ describes careful or responsible management 
of a valued entity entrusted to one’s care. Antimicrobial 
agents should be viewed as a shared resource that must be 
managed with an eye to preservation of their use for future 
generations… 

van Schooneveld, 2011 



Dia 4 

JS2 presents AMS as a strategy, but then defines it as interventions with a specific purpose and methods; perhaps ‘defined as’ would be better 
replaced by ‘consists of’ 

Describes what ‘stewardship’ means (have not identified any other articles that do this) 

Jeroen Schouten; 16-3-2017 



   

  

                   

           

                   
       

           
 

JS3 

Goals of AMS 
1. to achieve the best clinical outcomes related to antimicrobial 
use 

2. to minimize toxicity and other adverse events 

3. to limit the selective pressure on bacterial populations that 
drives the emergence of antimicrobial‐resistant strains 

4. reduce excessive costs attributable to suboptimal 
antimicrobial use 

IDSA 2012 



Dia 5 

JS3 so if we want to study interventions related to AMS we need to know what the relevant outcomes are that we strive for 
Jeroen Schouten; 2-4-2018 



   

 

             
           

 

JS4 

Goals of AMS 

“to provide safe and effective antimicrobial therapy 
whilst safeguarding its effectiveness for future 

generations” 

Aryee, 2014 



Dia 6 

JS4 so this would need to be the talisman for our research! 
Jeroen Schouten; 2-4-2018 



   

 

       

WHAT ? HOW ?

Antimicrobial 
Stewardship 
Program 

Schouten, Intensive Care Medicine, 2015 



       

   

 

 
       

WHAT ? HOW ?

Antimicrobial 
Stewardship 
Program 

• Multidisciplinary antibiotic stewardship team 
• Infrastructure to track antibiotic use (Q/Q) 
• Availability of a local consensus guideline 

Schouten, Intensive Care Medicine, 2015 



       

   

 

 
       

WHAT ? HOW ?

Antimicrobial 
Stewardship 
Program 

• Multidisciplinary antibiotic stewardship team 
• Infrastructure to track antibiotic use (Q/Q) 
• Availability of a local consensus guideline 

Schouten, Intensive Care Medicine, 2015 



 

       

The ‘what’ 

Campion, J Int Care, 2018 



 

       
   

         
   

           
 

The ‘what’ 

Empirical therapy according to guidelines 
De‐escalation of therapy 
Switch from intravenous to oral treatment 
Therapeutic drug monitoring 
Use of a list of restricted antibiotics 
Bedside consultation 



     
                              

                                 

           

                           

               

                           

                             

                           

                         

   

The ‘what’: Dutch quality indicators 
1. Performance of blood cultures prior to starting antibiotics: percentage of patients in who(m) at 

least two sets of blood cultures were performed 48 hours before until 24 hours after start of 

empirical systemic antibiotic therapy on ICU. 

2. Adequate performance of antibiotic concentration levels: percentage of patients in whom a level 

was performed timely and at the correct indication 

3. Performance of surveillance cultures during SDD and SOD: percentage of patient in whom ‐during 

their ICU stay at least one surveillance culture was performed for the presence of resistant GNB 

4.’Resistance meeting’: how many times per year does a face‐to‐face meeting take place between 

ICU and Dpt of ID / Microbiology regarding the development of resistance in the ICU 

Dongelmans, NICE 2017 



   

 

       

WHAT ? HOW ?

Antimicrobial 
Stewardship 
Program 

Schouten, Intensive Care Medicine, 2015 



 

           
         

         
     

     

The ‘how’ 

The HOW of antibiotic stewardship describes 
recommended strategies to ensure that 
professionals apply these professional care 
interventions in daily practice 

These are behavioural change interventions 



 

       

 

 

 

JS9 

The ‘how’ 
Restrictive interventions 
‐ prior authorisation for selected (classes of) antibiotics 
‐ restricted formulary 
‐ automated antibiotic stop order 

Persuasive (enabling) interventions 
‐ education 
‐ feedback 
‐ reminders 
‐ decision support systems 



Dia 15 

JS9 We defined restriction as 'using rules to reduce the opportunity to engage in the target behaviour (or increase the target behaviour by reducing 
the opportunity to engage in competing behaviours)'. We defined enablement as 'increasing means/reducing barriers to increase capability or 
opportunity'. 
Jeroen Schouten; 21-3-2018 



 

JS6 

The ‘How’ 



Dia 16 

JS6 Now this would be considered the bible of interventions to improve AB prescribing practice 

It actually shows that 

-any intervention could work in the right circumstance: One size does not fit all 

-education most used but least effective needs to be accompanied 

-feedback should be accompanied by 
Jeroen Schouten; 15-3-2018 



   
 

     
       

   
     

     

     Davey et al. 2017 

221 studies/120 interventions 
 Persuasive (enabling) interventions 
 Restrictive interventions 

•Both enablement and restriction are effective 
•Effect size of e.g. dissemination of educational materials 
varied between ‐3.1% and 50,1% 
•Enabling interventions enhanced the effect of restrictive 
interventions 
•Enabling interventions that included feedback are more 
effective 



 

 

     

       

 

     Davey et al. 2017 

Any behavioral stewardship intervention might work to improve 

professionals’ antimicrobial use 

How then to select ‐from this menu of effective interventions‐

those interventions that might work best in a specific setting 

(e.g. hospital or ward)? 



Model for planning change      

     

             

                   

               

               

 
 

Grol. 
BMJ 1997 JS7 

1.Define ‘good quality care’ 

2.Analyse current performance of this ‘good quality care’ 

3. Analyse factors influencing the provision (or not) of ‘good quality' 

5. Develop plan, execute, evaluate this improvement strategy 

4.Develop a quality improvement strategy based on this diagnosis 

JS8 



Dia 19 

JS7 this is were quality of care research comes in and where we try to apply the principles of the model for planning change or IMPLEMENTATION 
stategy That means that in our research we will first try to define what appropriate care is. 
Jeroen Schouten; 4-4-2018 

JS8 this is actually working towards more evidence in the WHAT of AMS; these are primary studies looking at the effect of interventions (such as 
deescalation, early withdrawal etc on relevant goals as described before such as mortality, costs and resistance 
Jeroen Schouten; 4-4-2018 



     

     

             

                     

               

               

 
 

 

Grol. 
BMJ 1997 Model for planning change 

1.Define ‘good quality care’ 

2.Analyse current performance of this ‘good quality care’ 

3. Analyse factors influencing the provision (or not) of ‘good quality care’ 

5. Develop plan, execute, evaluate this improvement strategy 

4.Develop a quality improvement strategy based on this diagnosis 

DIAGNOSTIC PHASE 



       

  

Framework for implementation of AMS 

1. Define appropriate antibiotic use 



 

   

 

 

       

Guideline adherence 

De‐escalation 

IV/PO switch 

TDM 

List of restricted 
antimicrobials 

Bedside consult 

Mortality 

Length of stay 

Adverse events 

Costs 

Bacterial resistance rates 

Schuts, Lancet Inf Dis 2016 



        

       Framework for implementation of AMS 

1. Define appropriate antibiotic use 



        

       

      

Framework for implementation of AMS 

1. Define appropriate antibiotic use 

Schoffelen, CMI accepted for publication 



    

       

 

 
 

 

   
 

 

   

   
       

Framework for implementation of AMS 

2. Analyse current antibiotic use 

Different dimensions 

Metric 
Quantity of antibiotic use indicators 
Quality of antibiotic use indicators 
Proxy indicators 

Level of analysis 
National level 
Hospital level 
Ward level 

Timing 
Day‐to‐day tracking 
QI projects / Audits 

Selection is dependent on particular 
setting and goals of an ASP 



       

 
 

 
 

Quantity of Use indicators
National level

Framework for implementation of AMS 

Quantity of Use indicators 
National level 

NethMAP 



    

       

 
 
 

 
Quality of Use indicators
National level

Framework for implementation of AMS 

2. Analyse current antibiotic use 

Quality of Use indicators 
National level 



  

       

       

Streamline treatment 

Switch from iv to oral 

Spoorenberg, BMC Inf Dis 2016 



        

       

 
 
 

 
Quality of Use indicators
National level

Framework for implementation of AMS 

2. Analyse current antibiotic use 

Quality of Use indicators 
National level 



     Berrevoets, BMC Inf Dis 2017 



        

       

 
 

 
 

Proxy indicators
National level

Framework for implementation of AMS 

2. Analyse current antibiotic use 

Proxy indicators 
National level 
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Three pillars of tracking data 
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Integration of data 

Day‐to‐day QI projects 





 

   
   

 

 

  
 

   

 

     

   

 

   
   

 

Day‐to‐day tracking 

Patient 

Orders EMR 

Selection of 
orders for A‐

team 

TDM 

Restricted drugs 

Absorbtion 

Patient list 

Daily 
A‐team meeting 

Kidneyfunction 

Responsible ICU 
physician 

Electronic 
notification 

Drugs with limited 
indications 

Blood cultures 

Biomarkers 

Clinical evolution 
of the patient 

Risk factors 



Day‐to‐day tracking 



            

       Framework for implementation of AMS 

3. Analyse factors influencing appropriate use JS10 



Dia 38 

JS10 mixed methods qualitative research 
Jeroen Schouten; 5-4-2018 



     

 

       

Cabana model of barriers to change

Framework for implementation of AMS 

Cabana JAMA 1999 



 

     

 

 

   

     

       

           
         

Flottorp et al. Implementation Science 2013: 
57 barriers within 7 domains 

• Guideline factors 

• Individual health professional factors 

• Patient factors 

• Professional interactions 

• Incentives and resources 

• Capacity for organisational change 

• Social, political and legal factors 



           

 Mixed methods qualitative approach 

R resident S specialist M microbiologist N nurse 



   Schouten, JAC, 2005 



          

       Framework for implementation of AMS 

4. Develop a quality improvement strategy 



     

       

     

           

             

           

       

             

       

       

       

             

     

     

 

           

Addressing the determinants systematically 

TYPES OF CHANGE STRATEGIES 

Methods to change policy 

Basic methods at individual level 

Methods to increase knowledge 

Methods to change awareness & risk perception 

Methods to change habits, automatic and impulsive behaviors 

Methods to change attitudes, beliefs, outcome expectations 

Methods to change social influence 

Methods to skills, capability, self‐efficacy and overcoming barriers 

Methods to reduce public stigma 

Methods to change environmental conditions 

Methods to change social norms 

Methods to change social support and social networks 

Methods to change organizations 

Methods to change communities 

A taxonomy of behaviour change methods, Health Psychology Review 2015 



 
 

Addressing the determinants systematically: 
EPOC taxonomy 

http://epoc.cochrane.org/our‐reviews 



     

DUMAS 
study 

Sikkens, JAMA Internal medicine, 2017 



     Sikkens, JAMA Internal medicine, 2017



            

       Framework for implementation of AMS 

5. Develop plan, execute, evaluate strategy 



            

       Framework for implementation of AMS 

5. Develop plan, execute, evaluate strategy 



     

     Evaluation strategy in Interrupt Time Interval 

Sikkens, JAMA Internal medicine, 2017 



   

 

 

               

       

 

This is research, what about daily practice? 

• Start small 

• Choose limited amount of QI’s 

• Use PPS or small audits for baseline and follow‐up measurement 

• Invest time in talking to professionals for barrier analysis 

• Adapt interventions to barriers using common sense 



   

         
         

   
     

 

       
 

Masterclass Dutch Antimicrobial Stewardship 

How to improve antibiotic use? 
A practical introduction to the 
development and 
implementation of Antimicrobial 
Stewardship Programs 

19‐23rd May 2021, Nijmegen 
The Netherlands 

www.DutchAntimicrobialStewardship.com 

http:www.DutchAntimicrobialStewardship.com
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