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Antimicrobial stewardship

• Objective: to improve the use of antibiotics
– Improve the outcome of patients with infections and 

reduce adverse events
– Contribute to control of resistance
– Reduce healthcare costs

• Best way to achieve: AMS programmes
– Comprehensive
– Structured
– Measurable results



The big gap is implementation

NEEDS for implementing AMS programmes
• Resources
• Expertise
• Organisation
• Institutional support



How to: the Spanish experience

• PRogramas de Optimización de uso de Antimicrobianos 
(PROA, Spanish for AMS programmes) 

• PROA document (2012)
– Supporting societies: ID and CM; Hospital pharmacy; Preventive

Medicine. Now endorsed by the National Plan against AMR
– PROA as quality programmes with levels of implementation

• Basic
• Advanced
• Excellent

– Guidance for implementation



How to: the Spanish experience
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How to: the Spanish experience

• Organisational aspects
• Resources
• Indicators
• Activities, interventions
• Implementation

– (Institutional support must be seeked)
– Infections and antibiotics hospital 

committees
– AMS team (operational)

• Core: ID, CM, pharmacist
• Also: epidemiologists, Intensive Care, Pediatrics, 

nurses, etc.



How to: the Spanish experience

• Organisational aspects
• Resources
• Indicators
• Activities, interventions
• Implementation

– Human (number; expertise)
– Material (access to data; IT)
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• Organisational aspects
• Resources
• Indicators
• Activities, interventions
• Implementation

– Process
• Quality of prescription
• Antibiotics consumption

– Outcomes
• Clinical outcomes
• Resistance rates



How to: the Spanish experience

• Organisational aspects
• Resources
• Indicators
• Activities, interventions
• Implementation

– Education
– Guidelines for antibiotic use
– Non-compulsory interventions

(audit and feed back, rounds, 
bacteraemia programmes, 
supporting tools, etc)

– Restrictive interventions



How to: the Spanish experience

• Organisational aspects
• Resources
• Indicators
• Activities, interventions
• Implementation – Basic, advanced, excellent levels

– Accreditation
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Evidence-based guidelines: 
challenges in antibiotics

• Inherent problems of evidence evaluation
– Pivotal, non-inferiority trials with low external validity (not real life)
– Academic trials with low power and limitations
– Observational studies

• Low level/no evidence for many specific clinical decisions
• Studies do not include stewardship outcomes
• Applicability

– Heterogeneous epidemiology
– Differences in drug availability







(Local) guidelines?

• Why
– Critical (but insufficient) tool for prescribers
– Reference for evaluation, audits, etc.

• Some tips for succesful local guidelines
– Locally adapted

• Local epidemiology, available drugs, etc.

– Based on evidence but also on consensus
– Accesibility, usability
– Understandable and acceptable



The wrong way

Prescriber

AMS experts





What’s in a local guideline

• Prophylaxis
• Empirical treatment for syndromes, according to

– Acquisition, severity, individual risk factors
– First choice and alternatives

• Definitive treatment of the most frequent infections and 
pathogens
– Drug(s) of choice
– Duration of therapy, follow-up

• Information about antibiotics
– Dosing, adverse events, cost

• Allergies management



UTI Drug

Community-acquired pyelonephritis Ceftriaxone 1 g/24h IV

UTI First choice Alternative Comments

Community-acquired pyelonephritis

Not severe, no 
risk factors

Admission: 
Ceftriaxone 1 
g/24h IV.
Discharge: 
Cefuroxime
500 mg/12h

Allergy Blood and urine cultures
Ultrasound indications
Criteria for admission and referral
to outpatient clinic

Sepsis or risk
factors for ESBL

Ertapenem 1 
g/24h or
ceftriaxone 1 
g 24/h + 
amikacin 15 
mg/kg /24h 
(low risk or
AKI)

Allergy See above
Risk of AKI
If amikacin, follow renal function
and review culture results in 24h



The local guideline is just (and nothing more than) a tool

It must be useful and accepted

“An imperfect but useful and followed local guideline is 
preferable to another perfect one which nobody look at” 

Some tips



IT integration

• Not integrated
• Integrated in prescription application

(compulsory or not)
–Support system
–Machine learning
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Knowing in real time how many prescriptions of each
antibiotics we must avoid in order to reduce resistance, or
how many can still make without increasing resistance…



Conclusions

• Local guidelines are needed but insufficient tools
• Avoid oversimplification
• Consensus and usability are critical for their success
• New technology is here or coming
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