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Why measure? 
To assess the effectiveness of any implemented strategies to determine: 

i) That they achieved what we wanted (led to improvement) 
  was it generalised? – stratify by drugs/ indications/ units/ wards 
  was it sustained? – must follow over time 
 
ii) That there are no unintended adverse consequences 



Why measure? 
We need to do it to prove our worth! 
 
•  Executive 

–  needed for continued funding and allocation of resources 
–  for formal program support and endorsement 
 

•  Clinicians 
–  needed for acceptance and participation in the program 
–  for continued improvement in quality of patient care 



How to measure  



What to measure? 
•  Hospitals are struggling to identify appropriate measures of success 

for their antimicrobial stewardship programs 

•  The relevant measures for different hospitals will vary  
–  One size does not fit all! 

The literature is unnecessarily complicated 
 mixed terminology 



Types of measures 
–  Structural measures 

•  the context in which healthcare is provided 
–  organisational structure and available resources (people, tools) 

»  What we need to have in place   
–  Process measures 

•  the method by which health care is provided 
–  quantity and quality of prescribing 

»  What we are doing 
–  Outcome measures  

•  the consequence of the health care provided 
–  Eg; morbidity and mortality from infection 

»  What we are achieving 



Planning what to measure 
	
Measures	–	all	the	things	we	could	choose	to	measure	
	
Indicators	-	a	few	things	we	choose,	as	markers	of	how	we	are	going	
	
Goals	–	targets	we	set,	what	we	aim	to	achieve	



Difficulties in measurement 
The challenge of complex health care systems 

–  Data in multiple places 
–  Structured and unstructured data 

•  Collected for other reasons eg; billing 
–  Inconsistent / variable definitions used 
–  Everyone is not doing the same thing 

You want to find a way to collect data that is time efficient,  
     but you also want robust meaningful data 



Tips on measurement 
 
–  Validity 

•  Definitions are critical 
–  Clearly define the patient population for monitoring (standardise case-finding) 
–  Validate data (cross reference data sources) , what is the gold standard? 

–  Reliability 
•  Different data collectors - same result? 

–  Reproducibility 
•  Can we repeat it consistently? - compare with yourself over time 

–  Generalisability 
•  Will it work in all units, all sites? - comparisons with similar sites 

–  Usability 
•  Reports must be useful and actionable  



Structural 
measures 



Structural measures 
Snapshot of the organisation at a point in time (stocktake, gap analysis) 
 

        Who:  
 AMS staff – funded dedicated time 
•  doctor (infectious diseases physician, clinical microbiologist) 
•  pharmacist (AMS, infectious diseases, clinical) 
•  infection control practitioner, nurse, biostatician 
 
 
What:  
AMS Committee, Prescribing policy, National guidelines, Electronic decision support 
system, Electronic approval system, Audit tools and plan 



Indicators/ goals 
–  AMS staff dedicated EFT 

•   500 beds = 2 EFT pharmacist, 1 EFT doctor 

–  Antimicrobial stewardship committee – frequency of meetings 
•  Aim 6 weekly meetings 

–  Antimicrobial prescribing policy - present and updated 
•  Aim 2 yearly review 

–  Formulary with restrictions - present and updated 
•  Aim 2 yearly review 

–  Guidelines, clinical pathways – number present / updated 
•  Aim update every 2 years, create 4 new ones/ year, Map how often they are accessed 

–  Education sessions – number provided / attended  
•  Aim to reach all levels/ disciplines every year – electronic plus in person  

–  Approval system (electronic, phone, paper) – procedure is present/ updated 
•  Target 300 approvals/month 

–  Post prescription review system - procedure is present/ active 
•  Target to sustain 3 times weekly rounds on wards, daily in ICU 

–  Antibiogram – produced/ updated 
6 monthly ICU and whole hospital, yearly haematology 



Why is this important? 
For every structural measure, if present and being used, there is 
evidence or consensus expert opinion that they are linked to better 
AMS performance 
 
Don’t forget to measure structural indicators! 
 - Correlate increased resources with greater impact 
- Show that as staff are removed, activity falls, performance falls 
- Uncover where things exist ‘in name alone’ but are not engaged 



Process 
measures 



Process measures 
•  Typically include:   
 

1. Quantitative measures  
•  Amount of antimicrobials being consumed 

2. Quality measures 
•  Appropriateness of the antimicrobial use 



1. Quantity - Antibiotic consumption  
 

 
–  Cost of antibiotics consumed (budget) 

•  Highly variable between sites/ over time, not easy to compare 
–  Volume/ Amount of antibiotics consumed  

•  Defined daily dose (DDD) – WHO 
–  Not useful for paediatrics, affected by dose used (eg 1g vs 2g cetriaxone) 
–  Can be done from pharmacy dispensing/ purchasing 

•  Days of therapy (DOT) – IDSA 
–  Can be used for paediatric, not affected by dose, count a day if 1 or more doses given 
–  Can be done if electronic prescribing, otherwise too hard 
 

•  Must be adjusted for population 
–   usually /1000 occupied bed days for inpatients (per 1000 inhabitants for outpatients) 
–  Beware confusion if use of per 1000 admissions in the denominator 



Quantity - Antibiotic consumption  
–  Commonly used, often easy to obtain 
–  Executive can understand these measures 
–  Allows for the monitoring of trends over time 
 
–  Lots of limitations…. 

•  Sometimes narrower spectrum agents more expensive 
•  Consumption is biased against combination therapy 
•  Does not explain the reasons for these changes  
•  Cannot usually be linked to individual patients or prescribers  



When measuring a  behaviour change,  
we know change happens gradually 
 
Always use time series to show effects of 
change 
 
 
 
 
 

Assessing	the	impact	of	an	interven:on	on	volume	
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2. Quality measures 
 –  Usually point prevalence surveys or period prevalence surveys  

–  Provide rich insight into the antimicrobial prescribing behaviour  
–  Uncover previously unrecognised issues  
–  Assist in the evaluation of any implemented changes  
–  They enable more intensive dedicated auditing of 

•  particular wards, specialties, antimicrobials, indications 



Quality measures you might use 

Assess  
–  Empiric use c/w guidelines or appropriateness of use 
–  documentation of indication 
–  review or stop date documented 
–  correct dose/ frequency 
–  oral switch possible  
–  allergy mismatch 
–  microbiology susceptibility mismatch 
–  time to effective antimicrobial therapy in sepsis 
–  acceptance of AMS post prescription review team’s recommendations 
 



Compliance vs appropriateness 
 

–  Compliance / concordance with prescribing guidelines  
•  require widely accepted or endorsed guidelines 
•  Easy to assess 

–  ‘Appropriateness’ of the prescription 
•  More clinically meaningful 
•  Can be subjective  
•  Need trained auditors and robust tools 



Simple tools 
5x5	audit	(NAPS	QI)	
1.  Was	an	indica:on	documented?	

-	Did	you	ask	why	not	
2.  Was	use	compliant	with	guidelines?	

-	If	not	-	is	there	a	reason	given	
-	If	not	–	did	you	contact	the	doctor	

	





IV to oral 

Hoey	Lin	Oh	2017	in	progress	

On	day	3	–	did	the	pa:ent	meet	criteria	for	oral	switch?	

	1	month	audit,	general	medicine	

ACTION	–	develop	a	tool	to	prompt	switch	



Combined approach 
Use both types of process measures for a comprehensive understanding  
 

–  Quantitative measures  
•  continuous measure (passive)  

 – may highlight areas to look at 
 

–  Qualitative measures 
•  performed periodically (active) 

–  Provides detail, reasons for changes  



Indicators/ goals 
•  Quantitative measures 
Indicators 
Quantity broad spectrum Abx use measured as ddd/1000bd 
Possible Goals 
Fall in meropenem ddd/1000bd  by 25% in 2 years 
Aim 30 ddd/1000bd for ceftriaxone by December 
Vancomycin use below national average >10/12 months  
 
•  Qualitative measures 
Indicators 
Appropriateness of use 
Possible Goals 
>95% of antimicrobial use judged appropriate at NAPS 
<5% of surgical prophylaxis beyond 24 hours at NAPS 
>90% meropenem use appropriate at dedicated annual audit 
Reduce prolonged IV antibiotics at day 3 in general medicine unit from 40% to 20% 
 
 
 

 



An Example 
Meropenem  
 
Process measure – quantitative  
 
Ongoing, passive, time series 
 
Consumption – ddd/1000 bed days 



Standardised audit 
Meropenem	
		
Quali::ve	
process	measure	
	
More	detailed	to	
understand	
appropriateness	
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Detailed auditing of meropenem identified reasons/ targets for action: 
–  Units  

•  haematology a focus 
–  Allergies  

•   not using cephalosporins when possible 
–  Directed therapy 

•  Still narrower spectrum options available 
–  Prior ESBL colonisation 

•  A possible driver – often >12 months ago 



Outcome 
measures 



Outcome measures 
•  Assumes that improved antimicrobial prescribing will result in better 

patient outcomes (morbidity, mortality) 

•  At a minimum, used as  a  balancing measure to ensure that patients 
are not harmed though changes to antimicrobial prescribing  

 
•  May be categorised as:  

–  Clinical, Financial and Microbiological 



Outcome measures 
–  Clinical  

•  Length of hospital stay eg; pneumonia 
•  Mortality eg: Gram negative bacteraemia 
•  Surgical site infection rates 
•  Treatment related toxicity e.g. aminoglycosides 

–  Financial 
•  Cost effectiveness 
–  Staffing for AMS, IT infrastructure vs Total hospital savings 

–  Microbiological 
•  Clostridium difficile infection rates 
•  Surveillance of antimicrobial resistance locally 



Outcome measures 
•  Limitations 

–  Rarely able to attribute these solely to AMS processes 
–  They are confounded by other strategies 

•  such as hand hygiene and infection control programs 
•  general hospital and community education programs 

–  They are confounded by outbreaks and seasonal variation in infections 
•  rates of antimicrobial resistance in the community 
  



Before	vs	Aaer	AMS	program	5	sites			
Bond	e	al	JAC	April	2017	



Auditing 



Auditing 
•  Time consuming and resource intensive  

–  Many audits go nowhere! 
–  Choose what to audit carefully 
–  Report things that are able to be acted upon 

 
Target a few key issues that can be addressed within available resources  



Auditing 
•  Audits should be: 

–  Easy 
–  Useful 
–  Reportable 
–  Actionable 
–  Comparable 
–  Reproducible 



Auditing 
–  Think about why you are doing it 

•  Smaller, regular audits can be very useful  
–  Quality improvement audits – eg; 10 patients per month 

•  Larger audits  
–  Annual whole hospital point prevalence surveys 
–  More generalisable, more comparable 
–  May uncover new issues 

 
–  Do not agree to parameters that are unattainable  

•  difficult to show reduction in antimicrobial resistance at a facility level 



Auditing 
•  Utilise established resources 

–  Standardised 
–  Validated 

•  Antimicrobial Consumption Interactive Database (ESAC-Net) - European 
•  National Antimicrobial Utilisation Surveillance Program (NAUSP) - Australian 
•  National Antimicrobial Prescribing Survey (NAPS) - Australian 







Comparing/ Benchmarking  
National activity 

–  sense of common purpose 
–  comparison between similar hospitals/ similar units 
–  difficult without consistent definitions / guidelines 



NAUSP 



ESAC-Net 





Reporting and 
feedback 



Reporting and feedback 
Reports 

•  To drug and therapeutic committee/ executive, external bodies, public reports 

 
Ideally real time feedback is essential for change 

–  doctors rotate, difficult to remember individual patients 
–  seasonal variation, outbreaks 

Discuss your findings – everyone learns! 



Conclusion 



Conclusion 
•  Measurement is essential for an AMS program 

–  ensure continual quality improvement cycle 
–  ensure prescribing is improving without unintended consequences 

•  Use established tools 
–  standardised and validated 

•  Think hard about what you chose to audit 
–  Time is wasted doing audits that are uninterpretable/ don’t lead to change 

•  Try to compare 
–  Motivation 

•  Have established mechanisms for reporting and feedback 




