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Global Action Plan: 5 strategic objectives
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awareness and 
understanding 
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Risk 
communicati

on
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research
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development
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and control
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use of 

antimicrobial 
medicines

Access to 
qualified 
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regulation,

AMS

Use in 
veterinary 

and 
agriculture

5. Ensure 
sustainable 

investment in 
countering 

antimicrobial 
resistance

Measuring 
the burden 

of AMR

Assessing 
investment 

needs

Establishing 
procedures 

for 
participation
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t and supply
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g
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g
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Optimize the use of antimicrobials
Integrated approach to Stewardship, 

AWaRe & Surveillance

Product value chain
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Optimize use: Integrated approach to 
Stewardship, AWaRe & Surveillance

• National Action Plan to Combat Antimicrobial Resistance in 
Hashemite Kingdom of Jordan (2018-2022):

• Vision: Reduction of mortality, morbidity and economic impact of AMR 
in Jordan.

• By the year 2022:
1. 10% reduction in AMR morbidity
2. 20% reduction in antimicrobial consumption in humans
3. 30% reduction in antimicrobial consumption in animals
4. 30% reduction in diseases due to multidrug resistant organisms
5. 40% increase of public knowledge on AMR and awareness of 
appropriate use of antimicrobials
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WHO practical toolkit: AMS in 
health-care facilities (2019)
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Antimicrobial stewardship (AMS) –
definition, objective, action & outcome

Definition: A strategy & set of actions to 
promote using antimicrobials responsibly

Objective: To ensure effective antibiotic 
treatment for patients today & tomorrow

Action: Change prescribing practices and Abx use:                                                                            
No ABx when not needed; old ABx when sufficient; 
new ABx only when necessary

Outcome: Improve patient outcomes, prolong 
use of existing Abx, save lives & health-care 
costs, reduce emergence & spread of AMR
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Hospital AMS Programme

4. Performing
AMS Interventions

2. Hospital core elements

3. Planning AMS programmes

5. Assessing
AMS Interventions



Health-care facility core elements

 Leadership – prioritize 
AMS

 Human resources 
 Education and training
 Treatment guideline
 AMS interventions
 Monitoring ABx
 Reporting and feedback
 Links to IPC and WASH



Situational   
or SWOT 
analysis 

Conduct a SWOT analysis:
• Structures, policies and 

guidelines
• Human resources
• Data: antimicrobials, resistance
• AMS activities

Facility 
AMS action 
plan

To ensure accountability, prioritize 
activities and measure progress

Planning AMS programmes

Governance
 Responsabilities and accountability
 AMS team and/or AMS champions 
 Link to other programmes/ committees



WHAT ARE THE DRIVERS FOR THE USE
AND MISUSE OF ANTIBIOTICS?

BSAC : Antimicrobial stewardship from principals to practice 
2018 British Society for Antimicrobial Chemotherapy



What are the Goals of Antimicrobial Stewardship?

• Antimicrobial stewardship is an organizational or healthcare system-wide approach to 
promoting and monitoring judicious use of antimicrobials to preserve their future 
effectiveness1,2

• Antimicrobial stewardship is a key strategy to overcome resistance by the careful and 
responsible management of antimicrobial use

• 1. British Society for Antimicrobial Chemotherapy. A Practical Guide to Antimicrobial Stewardship in Hospitals. 
Available at: http://bsac.org.uk/news/practical-guide-to-antimicrobial-stewardship-in-hospitals/. Last accessed 
September 29, 2015.

Right agent

Right dose

Right time

Appropriate 
duration

Cure or prevent 
infection
Prevent 

emergence of 
resistance

Reduce 
healthcare 

costs 

EFFECTIVE ANTIMICROBIAL STEWARDSHIP

http://bsac.org.uk/news/practical-guide-to-antimicrobial-stewardship-in-hospitals/


Key Components of an Antimicrobial 
Stewardship Program

• A multidisciplinary antimicrobial stewardship program should include:
– Infectious diseases physician and pharmacist and other key stakeholders as determined 

by the institution
– Policy statement
– Physician-directed or supervised multidisciplinary program with a minimum of one or 

more members trained in antimicrobial stewardship

• Two core strategies were recommended
– Prospective audit with intervention and feedback
– Formulary restriction and authorization

• Other recommended strategies
– Education
– Guidelines and clinical pathways
– Order forms
– Streamlining/de-escalation
– Dose optimization
– Intravenous-to-oral conversion

• British Society for Antimicrobial Chemotherapy. A Practical Guide to Antimicrobial Stewardship in Hospitals. Available at:
http://bsac.org.uk/news/practical-guide-to-antimicrobial-stewardship-in-hospitals/. Last accessed September 29, 2015.

http://bsac.org.uk/news/practical-guide-to-antimicrobial-stewardship-in-hospitals/


Goal of the 2016 guidelines

• Provide a guideline that diverse stakeholders find useful
• More detailed, implementation-oriented focus compared with prior 

guidelines
• Expand scope

– e.g. pharmacologic optimization, the role of microbiology-relevant 
interventions, and metrics by which to assess programs

– Reference special populations, settings
• Use the GRADE system to rank the guideline’s recommendations and the 

level of evidence 

Clin Infect Dis 2016;62(10):e51–e77



Select Examples
• Does the Use of Preauthorization and/or Prospective Audit and

Feedback Interventions by ASPs Improve Antibiotic Utilization and
Patient Outcomes?

We recommend preauthorization and/or prospective audit
and feedback over no such interventions (strong  recommendation,  moderate-quality 
evidence).

• Should ASPs Develop and Implement Facility-Specific Clinical
Practice Guidelines for Common Infectious Diseases Syndromes to
Improve Antibiotic Utilization and Patient Outcomes?

We suggest ASPs develop facility-specific clinical practice  guidelines coupled with a 
dissemination and implementation  strategy (weak recommendation, low-quality 
evidence)

• Should ASPs Implement Interventions to Improve Antibiotic Use and Clinical 
Outcomes That Target Patients With Specific Infectious
Diseases Syndromes? 

We suggest ASPs implement interventions to improve antibiotic use and clinical 
outcomes that target patients with specific infectious diseases syndromes (weak 
recommendation, low-quality evidence)



Select examples continued
• Should ASPs Implement Interventions Designed to Reduce 

the Use of Antibiotics Associated With a High Risk of CDI?
We recommend antibiotic stewardship interventions designed to reduce the use of 
antibiotics associated with a
high risk of CDI compared with no such intervention (strong
recommendation, moderate-quality evidence)

• In Hospitalized Patients Requiring Intravenous (IV) 
Antibiotics, Does a Dedicated Pharmacokinetic (PK) 
Monitoring and Adjustment Program Lead to Improved 
Clinical Outcomes and Reduced Costs? 

We recommend that hospitals implement PK monitoring
and adjustment programs for aminoglycosides (strong recommendation, moderate-
quality evidence).
We suggest that hospitals implement PK monitoring and
adjustment programs for vancomycin (weak recommendation, low-quality 
evidence).



Select examples continued
• Should ASPs Implement Interventions to Increase Use of Oral

Antibiotics as a Strategy to Improve Outcomes or Decrease Costs?
We recommend ASPs implement programs to increase
both appropriate use of oral antibiotics for initial therapy
and the timely transition of patients from IV to oral antibiotics (strong recommendation, moderate-
quality evidence)

• Should ASPs Advocate for Rapid Diagnostic Testing on Blood
Specimens to Optimize Antibiotic Therapy and Improve Clinical
Outcomes?

We suggest rapid diagnostic testing in addition to conventional culture and routine reporting on blood 
specimens if
combined with active ASP support and interpretation
(weak recommendation, moderate-quality evidence)

• Should ASPs Implement Interventions to Reduce Antibiotic Therapy
to the Shortest Effective Duration?

We recommend that ASPs implement guidelines and strategies to reduce antibiotic therapy to the 
shortest effective duration (strong recommendation, moderate-quality evidence)



Current evidence on hospital antimicrobial stewardship
objectives: a systematic review and meta-analysis

• Overall quality of evidence was low, but they concluded there 
was enough support for some interventions:
– Following guidelines in administering empiric antibiotics
– IV to PO
– Antibiotic restrictions
– ID consultations
– therapeutic drug monitoring
– De-escalation of therapy

• Conclusion: The overall evidence for these interventions 
shows significant benefits for clinical outcomes, adverse 
events, costs, resistance rates, or combinations of these. 
However, the included studies were generally of low quality.

Infection Prevention and Epidemiology
Lancet Infect Dis 2016 published online March 2



Performing AMS interventions

Interventions (examples)

Education • Formal/ informal
• Treatment guidelines

Feedback • Audit with feedback
• Ward rounds

Structure • Self-revision by 
prescriber

• Computerized order 
entry 

Restriction • Pre-authorization 
• Automatic stop orders

Evidence based AMS interventions

Davey P. Interventions to improve antibiotic prescribing 
practices for hospital inpatients. Cochrane Database Syst
Review 2013 Apr 30;4: CD003543. 



How to do it 

• 1. what are the most common infection in 
your institution ? 

• 2. What are the steps to be followed ?
• 3. What are the elements to be addressed ?
• 4. How to analyze ? The goals 
• 5. How to follow up ?



Assessing AMS programmes

 Structure measures: 
core elements

 Outcome measures: 
ABX use, patient 
outcomes 

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

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

• Goal: to compare results within a hospital, 
department or ward over time; AB prescribing                   
and use, patient outcomes etc
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AMS competencies
 Antibiotics
 Microbiology
 Infection management
 Plan and perform AMS 

interventions
 Monitor AMS 

interventions/ ABx use

Face to face workshops
Online e-learning resources
…

Education & Training
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Summary
• 6 core components on 

AMS for health-care 
facilities

• Step-wise approach
• Build on what is existing, 

start small
• Build competency and 

team
• Quality improvement 

cycle













HOW DO I ASSESS THE EFFECTIVENESS OF AN 
ANTIMICROBIAL STEWARDSHIP PROGRAMME? 

• There are many ways to assess the effectiveness of an ASP, 
including: 

• • Audit of compliance with guidelines 
• • Audit documentation – e.g. indication, stop/review date, 48-

72 hour review 
• • Audit time to 1st dose of antibiotic in sepsis 
• • Monitor antibiotic consumption data, including 

benchmarking to similar institutions 
• • Monitor antibiotic expenditure data 
• • Monitor stewardship interventions and acceptance rates 
• • Review adverse events in relation to antimicrobials 
• Defined outcome measures should be defined as part of an 

organizations ASP strategy.



Suggested Measures

Infection Prevention and EpidemiologyModified Curr Infect Dis Rep 2014; 16:433



Suggested Measures continued

Infection Prevention and EpidemiologyModified Curr Infect Dis Rep 2014; 16:433
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Implementation – a systematic approach 

Implementation: Measure baseline, 
improve, measure again, report back



Adapting Evidence-based 
guidelines to the local setting



Local guidelines



Why develop local guidelines for 
common infections?

• Reduce variability in clinical 
practice

• Ensure use of best available 
evidence in patient care

• Educational tool
• Used in metrics
• Empowers other team members 

(pharmacists, nurses, etc.) 
• Cost-savings, reduced length of 

stay

Drug

Route

Duration

Dose

Principles of Antimicrobial 
Stewardship



Why develop local guidelines for 
common infections?

Why Local?
• Local epidemiology
• Drug availability/formulary
• Relevant diagnostics
• Designed with implementation 

in mind
• Team-building

Drug

Route

Duration

Dose

Principles of Antimicrobial 
Stewardship



ADAPTE PROCESS

• Other frameworks include: PGEAC, 
SGR, AAP, CAN-IMPLEMENT, and 
Adapted ADAPTE

• One group used evidence-based 
guidelines developed using GRADE 
to simplify this process.       
CHEST2014; 146(3): 727 - 734

The ADAPTE Collaboration (2009).  The 
ADAPTE Process: Resource Toolkit for 
Guideline Adaptation
http://www.g-i-n.net



Adaptation 
• Identify guidelines to 

adapt
• Develop writing group

• Include stakeholders
• Iterative process

Implementation
• Logistics
• Dissemination
• Integration into 

existing workflow

Metrics
• Indicators
• Feedback

One approach



One approach

Adaptation 
•Identify guidelines to adapt
•Develop writing group

•Include stakeholders
•Iterative process

Implementation
•Logistics
•Dissemination

Metrics
•Indicators
•Feedback



Metrics: Local guideline
Process Metrics Outcome Metrics

Adherence to guidelines: Antibiotic utilization 

• Accurate diagnosis
• Empiric antibiotic choice
• Adjustment of antibiotic with 

microbiologic data
• Timing of antibiotic (surgical 

prophylaxis) 
• Duration of therapy
• …….

Patient outcomes

Cost (antibiotic saved)

Utilization of orderset (or order 
sheets, etc.)

Length of stay 

Adverse drug effects



Stewardship target:
Management of common infections



• Empiric antibiotic therapy
• Defined specific risk factors for 

infection with MDROs --- NO 
MORE HCAP

• Duration = 5 days

2

New evidence-based 
guidelines released



Excess duration of therapy is 
associated with patient harm

• 43 Michigan hospitals January 2017 – 2018
• 6,481 patients hospitalized with pneumonia
• Excess days = (expected treatment duration –

actual duration)
• 67.8% patients (n= 4391) received excess Rx
• 93% of these excess days were after discharge 
• No difference in survival, readmissions, repeat 

ED visits - but 5% per day increase risk of AEs

Ann Intern Med. 2019 Aug 6;171(3):153-163

Target: 
antibiotic upon 
discharge from 
hospital

https://www-ncbi-nlm-nih-gov.laneproxy.stanford.edu/pubmed/31284301


Stewardship 
team
• Reviews
• Compiles draft
• Formats

Policy review
• Antibiotic 

Subcommittee
• Pharmacy & 

Therapeutics

Dissemination
• Online
• Education
• Engage pharmacists
• Working with end-

users re: best 
modality

Metrics
• Empiric therapy
• Duration of therapy

One approach



Example 1
• Before/after study 

including >1000 children 
with CAP

• Narrower spectrum 
antibiotic upon admission 
& discharge

• No change in treatment 
failure

Pediatrics. 2012 Mar;129(3):e597-604.

Metric: 
Empiric 
antibiotic 
therapy



• Multifaceted 
approach to 
improve abx for 
community-
acquired 
pneumonia:
– Guidelines
– Education
– Audit and 

feedback

J Antimicrob Chemother. 2018 Feb 16. doi: 10.1093/jac/dky021.

Example 2
Metric: 
Duration of 
therapy



Example 3

Dissemination strategy:
• weekly clinical meetings 

(real cases of 
hospitalized patients 
were used)

• the distribution of 
educational material 
(pocket booklets)

• posters

Process metrics

J Bras Pneumol. 2011 Mar-Apr;37(2):152-9.



• Recommend screening or treating for asymptomatic 
bacteriuria in very few targeted populations

– Pregnant women
– Prior to urologic surgery where mucosal injury is anticipated

• Recommend against screening (and treating) 
asymptomatic bacteriuria in almost all other groups –
including elderly with altered mental status or after a fall 
unless there are symptoms of a urinary tract infection

1













Potential areas of focus

When is a urine 
culture appropriate?

When indicated, 
appropriate 

collection techniques 
to reduce 

contamination

Optimize 
management of 

urinary tract 
infections

Inappropriate treatment of asymptomatic bacteriuria 
is associated in negative outcomes.
- In one study of >2700 hospitalized patients, abx for 
ASB was associated with longer hospitalizations.

JAMA Intern Med. 2019;179(11):1519-1527. 
doi:10.1001/jamainternmed.2019.2871



Potential areas of focus

When is a urine 
culture appropriate?

When indicated, 
appropriate 

collection techniques 
to reduce 

contamination

Optimize 
management of 

urinary tract 
infections

Interventions:
• Education
• Policy
• Engage stakeholders
• Standardized orders
• ……….

JAMA Intern Med. 2019;179(11):1519-1527. 
doi:10.1001/jamainternmed.2019.2871



Bacteremia: De-escalation 

Empiric 
management

Definitive 
management

Utilization blood 
culture results:
De-escalation

Intravenous to oral 
switch

Duration of 
therapy





Targets for stewardship: 
common infections

1 - appropriate utilization of 
urine cultures
2 - ensure appropriate 
duration of therapy for 
community acquired 
pneumonia
3 - promote re-evaluation of 
blood culture results and 
modify antibiotic course



The Approach to the Problem Prescriber

• Carefully plan your approach:
– Pick your battles
– Timing is important
– Avoid heat of the moment confrontations (generate 

light not heat)
• Do your homework

– Gather as much data as possible
• DUE: Service and physician specific for several drugs
• Discuss with Clinical PharmDs and discretely other MDs
• Discuss with CMO/Chief of staff

– Understand the MD’s Practice and Patient Population



Critical Success Factors Identified

• Collegial and educational relationship
• Daily review of antimicrobial orders by a consistent 

accountable team
• Support of hospital/medical leadership

• Development of criteria and guidelines for anti-
infective use

• Formulary restriction
• Education of prescribers to insure compliance

• But the most important one is investing in the 
human factor 



The Guidelines 

• The most common 
syndromes:

• 1. sepsis 
• 2. UTI
• 3. Pneumonia ( CAP / 

HAP)
• 4. soft tissue infection
• 5.diabetic foot 
• 6. URTI
• 7. Antibiotic surgical 

prophylaxis
• 8. Endocarditis   

To be 
Finalized
( it toke 8 
months )  





The education 

• First part : Basic concepts in AMR antimicrobial resistance and general 
guidelines :
– Part a for physicians : please see attached
– Part b for nurses please see attached 

• The second training type will be hands on the program Tools ; will be 
provided later 

• Second part ( hand on training) 
• 1. MDRO ( WHOnet/ GLASS)
• 2. Antibiotic consumption
• 3. HAI surveillance 
• The third part:

– Method of implementation and reporting 
– Competencies needed 
– Policies 
– Accreditations 

First part 
submitted to 

NHRA for CME 
hours 



Antibiotic Stewardship Program



Quality indicators for the strategic plan 
( for 5 years ) 

• Outcome measures 
• Rate of c diff 
• mortality rate due to infections 
• Length of stay in all hospitals 
• The rate and types of antibiotic use per the suggested syndromes  
• Compliance with surgical antibiotic prophylaxis 
• Number of trained staff /sessions./ workshops 
• Number of isolate suggested and their trend and patterns of resistance 
• Calculating ddd or dot 
• Cost in animals for antibiotic 
• Cost in humans 
• Rate for compliance with guidelines

• Process measures 
• Duration of treatment 
• Iv to po







ELEMENTS OF AN  EFFECTIVE ANTIMICROBIAL STEWARDSHIP PROGRAM

“The ultimate difference between a 
company and its competition is, in fact, 
the ability to execute.”

- Larry Bossidy

One size does not fit all



Thank you 
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