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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 



INTERVENTIONS TO IMPROVE ANTIBIOTIC PRESCRIBING PRACTICES FOR HOSPITAL 
INPATIENTS

Less antibiotics
No increase in 
mortality 
Reduced LOS 



~15% 
IMPROV
EMENT



ASP does not increased mortality and in more effective
Combined with good IPC
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WHO PRACTICAL TOOLKIT: AMS IN 
HEALTH-CARE FACILITIES (2019)
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end 

Back 
end 
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NATIONAL AMS PROGRAMME

 National Action Plan 
on AMR
 AMS as a priority

 Dedicated NAP funding
 TWG on AMS (ToR)

 National Essential 
Medicines List

- AWaRe classification
 Clinical guidelines
 Regulation & enforce

prescription-only sales 
of Abx

 Antibiotic Awareness 
Campaigns

 Pre- and in-service 
training for health 
professionals

 National AMC surveillance
 Point prevalence surveys 
 National AMR surveillance 

system

Core elements



NATIONAL AMS PROGRAMME



Example of 
One system 
Approach 

Hospital
LTCF
Primary care
Others 







SAPG



1. IMPACT OF AMS, AMS INTERVENTIONS  
2. NATIONAL AMS APPROACHES 

3. DEVELOPING AN ACTION PLAN FOR UK AND 
SCOTLAND

4.

5.
6.









SCOTLAND’S 
RESPONSE TO AMR  







A NATIONAL ASP 



~5.4 M 



Embraced QI /IS 
methodology
At the onset 
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DOING ANTIMICROBIAL STEWARDSHIP 

S [c] + P[i] = O
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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 AMS programmes
Table 5
Situational   
or SWOT 
analysis 

Conduct a SWOT analysis:
• Structures, policies and guidelines
• Human resources
• Data: antibiotics, resistance
• AMS activities implement, monitor

Facility 
AMS action 
plan

To ensure accountability, prioritize 
activities and measure progress

Governance
 Responsibilities and accountability
 AMS team and/or AMS champions 
 Links to other programmes/ committees





http://www.scotland.gov.uk

The Antimicrobial Management team and its 
relationships within the organisation







Imipenem+ 
linezolid

Meropenem
+Vanco

Cefepime

watch and wait 
a bit

Pip-Tazo
+ Cipro

Ceftazidime
+Clindamycin
+ Gentamicin
+ Caspofungin

+linezolid







CONSIDER CULTURE AND THE BROADER LEADERSHIP

•

•

•

Clinical leaders MDT leaders



S [c] + P[i] = O
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EARLY IMPLEMENTATION PHASE MONTH 3-4  
40% PLANNING

 Resources – human capital, fiscal, QI-
implementation science, data 

collection/analysis
 Step Wise approach – plan core areas for 

early interventions, the measures for target, 
and so this step wise 

 Identify which patients are getting 
antibiotics, how much, where and 

quality of the prescribing; use audit, 
PPS etc

 Based on data and observations 
identify which areas to target-

consider the ”low hanging fruit”, 
 Agree which types of interventions or 

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

bundles 
 Agree which measures [ what, who, how, 

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

this 
 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 



NATIONAL POINT PREVALENCE STUDY 2009 ( 
ESAC-3 )
SCOTTISH DATA

•

•

•

•

•

•

~45% SINGLE DOSE





•

•

•

•

•

•

• SURGICAL PROPHYLAXIS
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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 

Medicine, MFE, Surgery 

http://bsac.org.uk/antimicrobial-stewardship-from-principles-to-practice-e-book/
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Performing AMS interventions 
: QI Approach



17/11/2020

Driverdiagram

Who: patient group?
What: quantify change?
By When: deadline for 

change?

Knowledge: about the
topic of change

Provide education and 
training for HCWs

Antibiotic guideline

Structures:  make it easy to 
do what is right 

Easy access to guidelines

Arena discuss diagnosis and   
AB use

Leadership: commitment to 
goal and necessary

interventions

Written goals and 
interventions; leaders and 

champions

Who, what, by when:
Main Goal/ target

AMS interventions:
Secondary drivers

Secondary goal:
Primary drivers

Culture for evaluating
results and adjust

interventions







Strategy for translating evidence into practice. 

Peter J Pronovost et al. BMJ 2008;337:bmj.a1714

©2008 by British Medical Journal Publishing Group

Pronovost P, 
Berenholtz S, 
Needham D. 
BMJ 
2008;337:a171
4 



S [c] + P[i] = O
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Assessing AMS programmes

 Structure measures: 
core elements

 Process measures: 
proportions e.g. of 
patients Dx receiving 
appropriate antibiotic 
treatment

Outcome measures: 
Antibiotic use,   
patient outcomes 

• Baseline: Measure quantity and quality of antibiotic use, 
to identify priority areas for AMS interventions

• Objective: to compare results (in hospital, department or 
ward) over time
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http://bsac-jac-amr.com/wp-content/uploads/2019/04/Biomer-2019-ANTIMICROBIAL-STEWARDSHIP-BOOKLET-FINAL2.pdf









HOW IMPROVING PROCESS IMPROVES OUTCOMES: 

PRE-OP TIMING SSI 
CHOICE OF ANTIBIOTIC [NARROW PREFERRED SSI AND POTENTIAL FOR ADVERSE
EVENT SUCH AS RESISTANCE & C.DIFFICILE

DURATION OF ANTIBIOTIC <24H RESISTANCE AND C. DIFFICILE

Aim:           To reduce SSI
How:          Improve quality of surgical antibiotic prophylaxis
What:         Implement AMS interventions
Measures: Identify and agree surgical prophylaxis process and outcomes

62



J. SNEDDON 



J. SNEDDON 



“FRONT END” AND “BACK END” INTERVENTION MEASURES”



Quality 



2017 – Guideline App, Calculators, Audit 









Phase 1 decrease of 21.3DDD/100,000pop, p=0.001
Phase 2  decrease of 12.3 DDD/100000 pop, p=0.05

= P



INTEGRATED APPROACH 
WITH PRIMARY CARE AND 

CARE HOMES 
COMPELLING DATA ON OUTCOMES



NHS Scotland: Use of antibiotics in primary care
items/1000/day 2006-2015- “THE 4C APPROACH” 



33% reduction in 
HRA
24% reduction in 
CDI
No change in 
mortality 

High risk antibiotic [HRA] use in hospital 
Medicine 



Desirable outcome : 





COMMUNICATION METHODS: USING DATA EFFECTIVELY
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Range of process &  outcome 
measures
For primary and secondary care  -
linked to financial incentives 



DOES MORE TIMELY TREATMENT WITH ANTIBIOTICS 
OFFERS  REDUCED MORTALITY IN SEPSIS & SEPTIC 
SHOCK ? 

• N = ~85000, HOSPITALIZED, US RETROSPECTIVE DATA BASE [1,2]
• ONLY BENEFICIAL DIFFERENCE IN MORTALITY IN PATIENTS WITH SEPTIC SHOCK

• N=2018, PRE-HOSPITAL V EM, NETHERLANDS, >95% OF PATIENTS NO SEPTIC SHOCK [3]
• 96 MINS MEDIAN EARLIER TIME TO ADMINISTRATION OF ANTIBIOTICS

• NO DIFFERENCE IS MORTALITY IN THOSE WITHOUT SEPTIC SHOCK

• 1. SEYMOUT CW ET AL NEJM 2017; 376: 2235-2244; 2. LIU VX ET AL AM J RESP CRIT CARE MED 2017; 196(7): 856-863

• 3. ALAM N ET AL. LANCET RESP MED 2018; 6(1): 40-50 

• ANTIBIOTIC MAY BEING USED WITHOUT CARE AND CAUSING HARM 







Implementing/effecting and 
Sustaining change



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 
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KEY EMERGING THEME TO SUSTAINED SUCCESS OF ASP’s 
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+ many 
many more 
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