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What is Antimicrobial Stewardship (AMS) ?  

Antimicrobial stewardship has 

been defined as “the optimal 

selection, dosage, and duration 

of antimicrobial treatment that 

results in the best clinical 

outcome for the treatment or 

prevention of infection, with 

minimal toxicity to the patient 

and minimal impact on 

subsequent resistance.” 

 

4 Ds of AMS  





What tools do you use in your own 

hospitals? 

Hands up if you have in your hospital? 

Antimicrobial stewardship program 

Do you know where to target stewardship 
activity ?  

Guidelines or antibiotic policy ?  

Antimicrobial stewardship team 

If you restrict certain antibiotics ? 

If you undertake post-prescription review ? 

Regular audit and feedback  

 

 

 

 

 

 



Tools to implement AMS: many but need to 

be tailored  

Where & what you choose  



Where ?  

Which specialty should we target for AMS? 

Abbo 2011 ICHE 

• Complexity of patients? ITU, haematology, renal, liver? 

• Mortality rate of specialty: elderly, emergency medicine 

• Highest antibiotic users?  

• Lower AMS knowledge of specialty: surgery 

• Everywhere – using local available resources 

• Laggards – low %, hard work 





Antimicrobial Stewardship Toolkit: 

Quality of Evidence to support interventions  
Prospective audit with intervention and  feedback 
AI 

Education BIII [Education with an active 
intervention AIII] 

Formulary restriction and pre-authorisation  

  AII for rapid decrease in antibiotic in use 

  BII for control of outbreak  

  BII/III may lead to unintended increase in 
resistance 

Guidelines and clinical pathways AII 
– With education and feedback on outcomes AIII 

Antimicrobial cycling CII 

Antimicrobial order forms BII 

Combination therapies CII 
– In critically unwell patient with high rIsk of MDRO AII 

De-escalation-review AII 

Dose optimisation AII 

Parenteral to oral conversion AIII 

Computerised decision support, surveillance BII 

Laboratory surveillance and feedback BII 

Adapted from Dellit et al. Clinical Infectious Diseases 2007; 44:159-77 

Antimicrobial 

Management 

Teams 
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Dose optimisation on request

IV to oral switch guidance

Review of IV therapy at day 3

Care bundles (eg ventilator)

Automatic stop / review policy
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AMS Strategies (%) by  Hospital (n = 422) 

Howard P et al JAC 2014 



Antimicrobial Stewardship Toolkit: 

Quality of Evidence to support interventions  
Prospective audit with intervention and  feedback 
AI 

Education BIII [Education with an active 
intervention AIII] 

Formulary restriction and pre-authorisation  

  AII for rapid decrease in antibiotic in use 

  BII for control of outbreak  

  BII/III may lead to unintended increase in 
resistance 

Guidelines and clinical pathways AII 
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Adapted from Dellit et al. Clinical Infectious Diseases 2007; 44:159-77 

Antimicrobial 

Management 

Teams 



Antimicrobial Stewardship Team 

Multidisciplinary Team Approach to Optimizing Clinical Outcomes* 

Hospital 
Epidemiologist 

Infection 
Prevention 

Medical 
Information 
Systems 

Microbiology 
Laboratory 

Infectious 
Diseases  
 

Director, 
Quality 
 

Chairman, 
P&T 
Committee 

Partners in  
Optimizing 
Antimicrobial Use such as 
ED, hospitalists, intensivists 
and surgeons 

Hospital and Nurse 
Administration 

AMP Directors 
• Cl. Pharmacist 

• Physician Champion 

Clinical 
Pharmacy 
Specialists 

Decentralized 
Pharmacy 
Specialist 

Modified: Dellit et al. ClD 2007;44:159-177. 

*based on local resources 



Antimicrobial Stewardship Team  

and Its responsibilities 

             Team 

Infectious Disease (ID) Physician 

 

Clinical Pharmacist with ID training 

 

Clinical Microbiologist 

 

Support from hospital 

administration 

 

Hospital epidemiologist 

 

Infection control professional 

 

 

       Responsibilities 

Establish an antibiotic formulary 

 

Produce antibiotic guidelines 

 

Develop and implement 

educational programs 

 

Audit, surveillance of antibiotic use 

 

Review of interventions and 

monitor compliance 

 

 

 

Dellit TH, et. al. Clin Infect Dis. 2007;44:159-177 



Integration of AS and IPC 

„Are you ready to prevent the spread of antimicrobial 

resistant germs?‟ 

For 5 May 2014, WHO asks you to join us in 

highlighting the role of hand hygiene in combating 

antimicrobial resistance (AMR). 

 

 



• Duration of Treatment 

• Route of antimicrobial administration 

• Timing of antimicrobial administration 

• Therapeutic drug monitoring 

• Outpatient Antibiotic Therapy (OPAT) 

• Relatively stable work force/organisational memory 
 

Edwards et al. 2011 

  

The potential for greater multi-disciplinary involvement needs to be 

considered, particularly to address: 

• prescribing principles  

• patient safety 

• sustained quality improvement in clinical care 

 

How can Nurses Contribute? 



What AMS tools work? 
Recent reviews of the evidence  



INTERVENTIONS TO IMPROVE 

ANTIBIOTIC PRESCRIBING IN 

HOSPITALS 

89 STUDIES 

55 FROM N. 

AMERICA; 37  

EUROPE, 3 FAR 

EAST, 3 SOUTH 

AMERICA&   2 

AUSTRALIA 

PERSUASIVE AND 

RESTRICTIVE 

INTERVENTIONS  
Davey P et al Cochrane systematic review Update 

April 30th 2013 

 

Evidence to support 
beneficial impact on :  
– 1, Decrease in antibiotic 

use does not increase 
mortality and can improve 
clinical outcomes 

– 2, Better use of antibiotics 
will reduce SSI’s 

– 3. Decrease and better use 
of antibiotics reduces 
resistance and C. difficile 

– 4. Emerging data on cost-
reduction   

LIMITATIONS: VERY FEW DATA  

FROM NON WESTERN COUNTRIES 



Cochrane: Restrictive vs persuasive 

interventions to improve antibiotic prescribing 

practices for hospital inpatients 

Cochrane Database of Systematic Reviews 

30 APR 2013 DOI: 10.1002/14651858.CD003543.pub3 

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003543.pub3/full#CD003543-fig-0003 

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003543.pub3/full
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003543.pub3/full
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003543.pub3/full
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003543.pub3/full
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003543.pub3/full
http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD003543.pub3/full


Front end (Hospital) 
• Antimicrobial policy “rule 

book” 

• Formulary & restriction 

• Guidelines or pathways for 

treatment & prophylaxis 

• Less popular with prescribers 

Back end (ward based) 
• Antimicrobial review: 

commonly indication, IVOS,  

TDM, allergy, C&S results, 

ADRs. Less commonly: 

bacteraemia, specific AB, 

dose optimisation. 

• Audit & direct feedback to 

prescribers 

• Diagnostic tools eg. 

procalcitonin 

• More labour intensive 



5 Essential & 4 additional AMS Strategies 

Hospital 
AMS Structure & 

Governance 

1. Formulary with 

restriction and prior 

approval 

2. Selective reporting by 

micro in line with AM 

guidelines 

IT – e-Rx, decision 

support, on-line approvals 

Antibiograms 

 

Unit 
1. Clinical Guidelines 

2. Monitoring performance 
of reporting (usage data, 
auditing use, quality use 
indicators) 

3. Review antimicrobial 
prescribing with 
intervention & direct 
feedback 

POC interventions: 
streamlining, IVOS, dose 
optimisation, TDM 

Education 

 

 

AMS in Australian Hospitals 2011 











Prospective audit:  

Prospective  feedback on  ABM prescription resulted in a 37% reduction in the 

number of days of unnecessary levofloxacin use in intervention group 

compared to control group 



Global Antimicrobial Ward Rounds 

Most common 

frequency 

Africa 

(13) 
Asia (31) 

Europe 

(247) 

North 

Americ

a (54) 

Oceani

a (22) 

South 

Americ

a (41) 

AMS Ward 

Rounds 

(63%) 

54% 52% 70% 39% 61% 67% 

ITU (74%) 

daily 
daily  daily  daily  daily  

twice 

weekly 
daily  

Medical wards 

(65%) weekly 
weekly daily weekly daily daily daily 

Surgical 

wards (61%) 

weekly 

daily = 

weekly 

daily =  

< weekly 
weekly daily 

< 

weekly 
daily 

Paeds wards 

(40%) < 

weekly 

daily = 

weekly 

daily = < 

weekly 
< weekly daily n/a daily 

• 261 hospitals (58%) analysed their impact on antimicrobial consumption.   

• Overall, reductions in 44%, increases in 15% and no changes in 40%. 



www.leadstewardship.orgg 



Guidelines, pathways & bundles 
Local development or adaptation of 
(inter)national guidelines by consensus 

Address local concerns 

Example: Leeds guidelines 
– Evidence-based development led by unit doctor 

supported by micro, specialty pharmacist and 
infection pharmacist 

– Present at specialty meeting, web-based peer 
review, all comments addresses & listed on 
guideline 

– Ability to comment on guideline in use & monitor 
usage 

– 12000 hits per month 

Dellit 2007 CID; Natsch 2003 JHI; Carthey 2011 BMJ, Mol 2005 JAC, McCahill 2007 

Arch Surg,  



Local Guidelines and Clinical 

Pathways 
 

 Incorporates local microbiology and resistance 
patterns. 

Facilitate multidisciplinary development of 
evidence-based practice guidelines  

 

Valid up to July 2015 

 



Antimicrobial Stewardship brings hospital specific protocols 

to the patient bedside to enable evidence based treatment 

Options for Empiric 

therapy and De-

escalation 

Patient risk 

stratification 

Hospital specific 

microbiology data 

Specific 

Indication 



Snapshot of AMS Protocol 

 



In my patient, urine culture not indicated 

and antibiotic not needed 



Most physicians use smartphones & apps 

Jackson and Coker Research Associates. (2011). Special report: Apps, doctors and digital devices.  

physicians 

use some sort 

of smartphone1 

 

use apps in their 

work every day 

80% 



mHealth systems for AS and Team approach 



Two basic approaches towards AMS 

 Front End approach: At the time of prescribing antimicrobial 

 

- Formulary restriction, Pre-authorisation 

- Interactive decision support 

- Guidelines, order sets 

 

 Back End approach: After antimicrobial has been prescribed 

 

- Prospective audit and feedback 

- De-escalation 

- Dose-optimisation 

- IV to Oral conversion 

 
Current Opinion in Infectious Diseases 2011,24 (suppl 1):S11–S20 



Global AMS Survey: 

Antimicrobial restriction & reporting 

80% restrict some antimicrobials 

– 73% restrict carbapenems 

– 63% fluoroquinolones 

– 58% cephalosporins 

Pharmacy follow up supply in 65% 

Howard P et al JAC 2014 



Challenges of restriction  

• What do you restrict? 

• 1st  dose or from 2nd  dose? 

• 24 hours / working hours / weekdays? 

• Do you use a code? How is it checked? 

• Is restricted antibiotic supply followed 

up? 

• Do you have an electronic solution? 

• Where are restricted antibiotics supplied 

from? Pharmacy? Central store? 

Electronic cabinet? 

• Are there any unintended 

consequences? Eg 

mortality in sepsis? Do you look for 

them?  



How can we do 

better?  
 

Consider: 

• Organisation,  

• Systems 

• Teams 

 

 

 

ORGANISATION APPROACH  

TO STEWARDSHIP  



Design systems to do AMS 

www.aomrc.org.uk ; Cooke 2007 IJAA; Drew 2009 Pharmacother; Dept of Health 

2011 SSTF 

http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/
http://www.aomrc.org.uk/


Day 3 review sticker for notes 

Pulcini JAC 2008; Dryden 2012 JAC; Mertz 2009 

JAC; 



    INDICATION : 
 
    Start Date: 
 
    Review Date: 
 
                           Action Taken on Review 
 
    Check Microbiology Results                                   
 
    Review Patient & Initial Diagnosis 
 
    Consider IV to Oral Switch 

Antibiotic Review Bundle: The effect 

of Force and Function  
The 3 Day Antibiotic Bundle 

 



A WORD OF CAUTION ? 







Do you monitor prescribing 

performance? 

• Do you monitor antimicrobial usage? 
– How? How is data presented? What frequency? 

• Do you audit antimicrobial guidelines? 
– How frequently? Run charts for quality 

improvement? 
What outcomes? How fed back to prescribers? 

– Feed into national or regional benchmarking 

scheme? 

• Do you have quality use indicators? 

– Indication and duration on charts? 

– Outcome of day 3 review? 

– Prevalence of antibiotic use? Total / IV >48hrs 



KEY MESSAGES  

Diverse range of stewardship tools that need to be 
adapted/adopted for local context/resource/culture  

Evidence base evolving of impact of stewardship 
interventions on a range of outcomes- database 
needs to reflect more global experience  

Guidelines, protocols/pathways, pre-authorization, 
restriction, prospective audit and feedback used 
commonly and are effective ; durability issues 
important  

Measurement of impact, including unintended 
consequences important for accountability & 
engagement 



 
Thank you 


