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AMR- AMS- A SIMPLE BUT COMPLEX PROBLM 



Wise et al. BMJ 1999; 317: 609-610

A SENSE OF PERSPECTIVE
WHERE USED
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~ 80% OF AMS IS IN HOSPITALS
& 20% IN THE COMMUNITY BUT 



Whole system
Integrated AMS 



ANTIMICROBIAL STEWARDSHIP: 
DEFINITION AND GOALS 

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.

The term ‘antimicrobial stewardship’ is defined as ‘an organisational or healthcare-system-
wide approach to promoting and monitoring judicious use of antimicrobials to preserve their 
future effectiveness’.

Prevent unintended 
Consequences 
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~ 80% OF AMS SHOULD BE  
IN COMMUNITY 
& 20% IN THE HOSPITALS  





IMPLEMENTION OF  CORE COMPONENTS OF AMS 
- CONSUMPTION SURVEILLANCE AND AMS PRACTICE 
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What % of key healthcare evidence based 
interventions are actually implemented in 
routine American medical healthcare  ?  



McGlynn EA. The Quality of Health Care Delivered to Adults in the United States.  NEJM  2003.

Are you
Happy with that 
For your 
Organisation ? 







Implementation Science
Focuses on optimal 
strategies to promote 
evidence uptake in 
real-world settings 

Improvement Science
Focuses on rigorously 
measuring outcomes 
associated with efforts 
to improve care 
delivery

Addresses
Did the new 
endeavor 

measurably improve 
desired outcomes?

Addresses
Did stakeholders 

perform the desired 
endeavor? 

Why or why not?
How well?

Aims

Translate research intro 
practice

Systematically 
implement evidence-

based practices 

Improve the quality of 
healthcare 

“Its all about context- what works, why, where, whom, how long  
“ 







PLANNING PHASE MONTH 1-2 

80% PLANNING
Prepare- training in AMS/infection management 

- Toolbox of AMS interventions [process- adapt, endorse, adopt]
- Seek multi-stakeholders support, especially clinicians, hospital 

leadership  
- Be familiar with core elements and checklist 

- Be familiar with regional/national plans, regulations, requirements
- Assess local situation[SWOT analysis- use checklist]

- Assess systems, organization-structures, governance, laboratory 
capacity

- Assess/familiarize with prescribing culture/etiquette
- Meet with people, observe-listen, understand barriers-facilitators, 

identify champions and early adopters
- Set up AMS multi-disciplinary team committee, work with other key 

/enabling structures- IPC, Patient safety, QI, ID consultation
- Start to design an action plan- see WHO LMIC tool kit

- Embrace/seek QI/implementation science resource if available
- Consider monitoring/ dissemination, evaluation and 

communication plan  

20% IMPLEMENTATION 

Depends on resources, 
readiness, culture, priority, etc



PLANNING PHASE MONTH 1-2 

80% PLANNING
Prepare- training in AMS/infection management 

- Toolbox of AMS interventions [process- adapt, endorse, adopt]
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- Consider monitoring/ dissemination, evaluation and 

communication plan  

20% IMPLEMENTATION 

Depends on context : 
resources, readiness, culture, 

priority, etc





S P O

Core elements:

1. Senior hospital management leadership towards 
AMS

2. Accountabilities and responsibilities

3. Available expertise on infection management

4. Education and practical training

5. Other actions aiming at responsible 
antimicrobial use

6. Monitoring and surveillance (on a continuous 
basis)

7. Reporting and feedback (on a continuous basis)



PLANNING PHASE MONTH 1-2 

80% PLANNING
Prepare- training in AMS/infection management 
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- Embrace/seek QI/implementation science resource if available
- Consider monitoring/ dissemination, evaluation and 

communication plan  

20% IMPLEMENTATION 

Depends on resources, 
readiness, culture, priority, etc
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S O
W T

Strengths 
(internal/present)

Weaknesses 
(internal/present) Threats

Opportunities

• ORGANISATIONAL, 
OPERATIONAL OR POPULATION
LEVEL DECISION MAKING
PROCESS USED TO DECIDE
WHETHER TO TAKE A RISK OR
UNDERSTAND THE LEVEL OF RISK
ASSOCIATED WITH A HEALTH-
CARE INTERVENTION



PLANNING PHASE MONTH 1-2 

80% PLANNING
Prepare- training in AMS/infection management 

- Toolbox of AMS interventions [process- adapt, endorse, adopt]
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- Assess systems, organization-structures, governance, laboratory 
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- Set up AMS multi-disciplinary team committee, work with other key 
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- Start to design an action plan- see WHO LMIC tool kit

- Embrace/seek QI/implementation science resource if available
- Consider monitoring/ dissemination, evaluation and 

communication plan  

20% IMPLEMENTATION 

Depends on resources, 
readiness, culture, priority, etc



Implementing/effecting and 
Sustaining change





Imipenem+ 
linezolid

Meropenem
+Vanco

Cefepime

watch and wait 
a bit

Pip-Tazo
+ Cipro

Ceftazidime
+Clindamycin
+ Gentamicin
+ Caspofungin

+linezolid



CONSIDER THE BROADER LEADERSHIP

•

•

•

Clinical leaders MDT leaders



PLANNING PHASE MONTH 1-2 

80% PLANNING
Prepare- training in AMS/infection management 

- Toolbox of AMS interventions [process- adapt, endorse, adopt]
- Seek multi-stakeholders support, especially clinicians, hospital 

leadership  
- Be familiar with core elements and checklist 

- Be familiar with regional/national plans, regulations, requirements
- Assess local situation[SWOT analysis- use checklist]

- Assess systems, organization-structures, governance, laboratory 
capacity

- Assess/familiarize with prescribing culture/etiquette
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identify champions and early adopters
- Set up AMS multi-disciplinary team committee, work with other key 

/enabling structures- IPC, Patient safety, QI, ID consultation
- Start to design an action plan- see WHO LMIC tool kit

- Embrace/seek QI/implementation science resource if available
- Consider monitoring/ dissemination, evaluation and 

communication plan  

20% IMPLEMENTATION 

Depends on resources, 
readiness, culture, priority, etc



EARLY IMPLEMENTATION PHASE MONTH 3-4  

40% PLANNING
q Resources – human capital, fiscal, QI-

implementation science, data 
collection/analysis

q Step Wise approach – plan core areas for 
early interventions, the measures for target, 

and so this step wise 
q Identify which patients are getting 

antibiotics, how much, where and quality of 
the prescribing; use audit, PPS etc

q Based on data and observations identify 
which areas to target- consider the ”low 

hanging fruit”, 
q Agree which types of interventions or 

processes to implement- persuasive, 
restrictive, enabling, educational, bundles 

q Agree which measures [ what, who, how, 
where and when] for evaluation- ensure 
resources available- IT not essential to do 

this 
q Be available to support team, clinicians for 

advice etc –”go on the improvement 
journey together 

60% IMPLEMENTATION 

Depends on resources, 
readiness, culture, priority, etc
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AUDIT/REVIEW METHODS TO UNDERSTAND
PROBLEM AREAS 
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IDENTIFY PRIORITY AREAS FOR AMS INTERVENTIONS- USE ANTIMICROBIAL USE/ 
QUALITY DATA OR RESISTANCE DATA OR AREAS WHERE PATIENTS AT HIGH RISK 
OF AMR

http://bsac.org.uk/antimicrobial-stewardship-from-principles-to-practice-e-
book/

Surgical 
prophylaxis 

http://bsac.org.uk/antimicrobial-stewardship-from-principles-to-practice-e-book/


•

•

•

•

•

•

• SURGICAL PROPHYLAXIS



EARLY IMPLEMENTATION PHASE MONTH 3-4  
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q Step Wise approach – plan core areas for 
early interventions, the measures for target, 

and so this step wise 
q Identify which patients are getting 
antibiotics, how much, where and quality 

of the prescribing; use audit, PPS etc
q Based on data and observations identify 

which areas to target- consider the ”low 
hanging fruit”, 

q Agree which types of interventions or 
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restrictive, enabling, educational, bundles 
q Agree which measures [ what, who, how, 

where and when] for evaluation- ensure 
resources available- IT not essential to do 

this 
q Be available to support team, clinicians for 

advice etc –”go on the improvement 
journey together 

60% IMPLEMENTATION 

Depends on resources, 
readiness, culture, priority, etc
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1.  Does my patient have an 
infection that requires antibiotics?

2. Have I ordered appropriate 
cultures before starting 
antibiotics? What empiric 
therapy should I initiate?
3. A day or more has passed.  
Can I stop antibiotics? Can I 
narrow therapy or change from 
IV to oral therapy?
4. What duration of antibiotic 
therapy is needed for my 
patient's diagnosis?





TYPICAL AMS INTERVENTIONS 

http://bsac.org.uk/antimicrobial-stewardship-from-principles-to-practice-e-book/ 40



Systematic review & Meta-analysis:
Impact of key technical interventions
• Adherence to local guidelines 

– Mortality: RRR 35% [RR 0.65, 95% CI 0.54–0.8; P<0.0001]
• Culture driven de-escalation

– Mortality: RRR 65% [RR 0.44, 95% CI 0.3–0.66; P<0.0001]
• S.aureus bacteraemia clinical review 

– Mortality: RRR 66% [RR 0.34, 95% CI 0.25–075; P<0.008]
• IVOST No difference in mortality? Reduced LOS 
• Restriction of antibiotics decreased consumption and in many 

studies resistance to the drug-bug profile 
• TDM decreased nephrotoxicity 

CI, confidence interval; IVOST, intravenous to oral switch therapy; LOS, length of stay; RR, relative risk; RRR, relative risk reduction; TDM, 
therapeutic drug monitoring Schuts EC, et al. Lancet Infect Dis. 2016 Mar 2. pii: S1473-3099(16)00065-7.



Which one is better, for how long 
and 
for what outcome ? 
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START SMART, THEN FOCUS

ASHIRU-OREDO PE D, ET AL. J ANTIMICROB CHEMOTHER. 2012;67 SUPPL1:I51-63.
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BUT DO WE ACTUALLY KNOW HOW BEST TO IMPROVE ANTIBIOTIC  
PRESCRIBING IN CHILDREN – HEARTS AND MINDS VERSUS POLICING?

1. HURST AL, ET AL. PEDIATR INFECT DIS J. 2016;35(10):1104-10

and/or
Formulary restriction and preauthorisation

(review and authorise antimicrobials before 
treatment)

Prospective audit with intervention and feedback
(review and provide feedback on antimicrobials after they are 
started, according to clinical and microbiological data)

Handshake stewardship1

(1) lack of restriction and preauthorisation
(2) review of all prescribed antimicrobials
(3) a rounding-based, in-person approach to 

feedback by a pharmacist–physician team

Results
Overall antimicrobial use decreased by 10.9% 
Vancomycin use decreased by 25.7% (105 to 78 
DOT/1000 BD) Meropenem use decreased by 22.2% 
(45 to 35 DOT/1000 BD) without a compensatory 
increase of other antipseudomonal agents.
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IMPLEMENTATION AND MONITORING PHASE MONTH 4-6  

30% MONITORING, 
ANALYSING AND 

REPORTING 
- Prepare plan for 

measurement, analysis, 
feedback, visualisation

and communication
-Agree potential targets 

and actions 
-Seek resources to do 

this  

60% IMPLEMENTATION
- Continue to implement, evaluate, adjust all 

actions previously 
- Present AMS action plan to AMS committee 

including business case, resourcing etc
- Present plan to hospital management- outline 

realistic clinical, quality, safety and potential 
economic benefits – do not overpromise 
benefits and outline timelines for these 

- Ensure you have enough friends /supporters at 
hospital management level 

- Present data to prescribers, clinical staff and 
reports to hospital management 

- Communicate and celebrate successes and 
learn from failures

- At all times be prepared to adjust and do not 
take your eye of the ball ! 



Quality of
Antimicrobial
Prescribing



4
9

http://bsac-jac-amr.com/wp-content/uploads/2019/04/Biomer-2019-ANTIMICROBIAL-STEWARDSHIP-BOOKLET-FINAL2.pdf



COMMUNICATION METHODS: USING 
DATA EFFECTIVELY



IMPLEMENTATION AND MONITORING PHASE MONTH 4-6  

30% MONITORING, 
ANALYSING AND 

REPORTING 
- Prepare plan for 

measurement, analysis, 
feedback, visualisation
and communication

-Agree potential targets 
and actions 

-Seek resources to do 
this  

60% IMPLEMENTATION
- Continue to implement, evaluate, adjust all 

actions previously 
- Present AMS action plan to AMS committee 

including business case, resourcing etc
- Present plan to hospital management- outline 

realistic clinical, quality, safety and potential 
economic benefits – do not overpromise 
benefits and outline timelines for these 

- Ensure you have enough friends /supporters at 
hospital management level 

- Present data to prescribers, clinical staff and 
reports to hospital management 

- Communicate and celebrate successes and 
learn from failures

- Scale and sustain
- At all times be prepared to adjust and do not 

take your eye of the ball ! 



Standiford HC et al. Infect Control Hosp Epidemiol. 2012; 33:338.

• We need to teach prescribers to make changes 
without constant prompting from the 
stewardship team

• We cannot be in all places at all times

SUSTAINABLE IMPACT OF AMS 
PROGRAMMES 



SUSTAINABILITY CHALLENGES TO AMS 
INTERVENTIONS 











Dilip Nathwani & Busi Mooka |   AMS Tutor Pack Index

DO 

Strengthening access to guidelines ( web based and up to date guidelines)

Restricted use of antibiotics only prescribed by those authorised to do so

Forbid antibiotic treatment for > 14 days &  surgical prophylaxis for > 2days

New order sets for > 14 days &  surgical prophylaxis for > 2d

Just in time” computer automated advice

Selective ID –pharmacy review

Plan: Evaluate the 
impact of an AMS 
programme is a 
tertiary hospital in 
China
Do: AMS Interventions 
agreed and 
implemented :  
Structural [S] + 
Process [P]  + agreed 
measures [0]  

D

Q: Classify the interventions in this paper into structural, enabling, persuasive or 
restrictive?
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Dilip Nathwani & Busi Mooka |   AMS Tutor Pack Index

DO 

A: Classify the interventions in this paper into structural, enabling, persuasive or 
restrictive?

Structural & Enabling

Enabling

Restrictive

Restrictive

Structural

Enabling & persuasive

Strengthening access to guidelines ( web based and up to date guidelines)

Restricted use of antibiotics only prescribed by those authorised to do so

Forbid anYbioYc treatment for > 14 days &  surgical prophylaxis for > 2days

New order sets for > 14 days &  surgical prophylaxis for > 2d

Just in time” computer automated advice

Selective ID –pharmacy review

D
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