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Disclosures 

• Occasional speaking honoraria 

• Some slides are repeated from previous 
presentations…  
– (And so I apologize for recycling jokes…) 



Objectives 

• Understand rationale for ASP 

• Review evidence for ASP in CDI prevention 

• Review other medications that should be used 
prudently 

• Understand ways YOU can be an antimicrobial 
steward 



Antimicrobial Stewardship: Definition 

“Coordinated interventions designed to improve 
and measure the appropriate use of 
antimicrobial agents by promoting the selection 
of the optimal antimicrobial drug regimen 
including dosing, duration of therapy, and route 
of administration.” 

 
Policy Statement on Antimicrobial Stewardship by SHEA, IDSA, PIDS.   

ICHE 2012; 33: 322-327 



Antimicrobial Stewardship: Bottom Line 

• Right drug 

• Right dose 

• Right time 

• Right duration 

• ….only when needed 



Why Do We Need Antimicrobial 
Stewardship?  

moxifloxacin 



Evolution of Antimicrobial Prescriptions 

• 2000 B.C. 
– “Here, eat this root.” 

• 1000 A.D. 
– “This is not healthy.  Here, say this prayer.” 

• 1850 A.D 
– “That prayer is superstition.  Drink this potion.” 

• 1940 A.D 
– “That potion is poison.  Here, take this penicillin.  It is a miracle drug.” 

• 1985 A.D. 
– “Penicillin is worthless.  Here, take this new, bigger, better 

antibiotic.” 
• 2012 A.D 

– “Those antibiotics don’t work anymore.  Here, eat this root.” 

Neil Fishman.  SHEA Fellows’ Course 2011. 



Antibiotic Utilization 

• 30-50% of all hospitalized patients receive 
antibiotics 

– 70% of all ICU patients 

• 30-50% of antimicrobial use is either 
unnecessary or inappropriate 

Reimann, D’Ambola.  JAMA 1968. 
Hecker MT et al.  Arch Int Med. 2003; 163:972-978. 



Antibiotic Utilization 

• Overuse of antibiotics… 

– Increases adverse drug events 

• 5% of hospitalized patients who receive 
antibiotics experience an adverse event 

– Causes emergence of resistant bacteria 

– Contributes to rising cost of care 

– Resistant bacteria result in increase 
morbidity and mortality 

Hoffman, et al.  Am J Health Syst Pharm 2007;64:258-314. 
Hidron et al Infect Control Hosp Epidemiol 2008;996-1011. 





“While viruses may capture more headlines, 
arguably the greatest risk of hubris to human 
health comes in the form of antibiotic-resistant 
bacteria. We live in a bacterial world where we 
will never be able to stay ahead of the mutation 
curve. A test of our resilience is how far behind 
the curve we allow ourselves to fall. “ 



Dramatic Drop in Development and Approval of 
Antimicrobial Agents 



The Human Microbiome 



Antimicrobial Stewardship: Bigger Picture 



Antimicrobial Stewardship: Bigger Picture 



Now the good stuff: C. difficile 



C. difficile 

• Antibiotic exposure is the single most 
important risk factor for the development of 
C. difficile infection 

• ~85% of patients with CDI have antibiotic 
exposure in the 28 days before infection 

• Crude CDI LOS 34 days vs. 8 days no CDI 

– HA-CDI increases median LOS ~6 days 

Chang et al Infect Control Hosp Epidemiol 2007;28:926-931. 

Forster et al CMAJ 2011 



• Retrospective cohort study 

• 10,154 hospitalizations; 241 cases of CDI 

• Dose-dependent increases in risk of CDI with 
cumulative antibiotic exposure 

• Highest risk antibiotics: FQs, clinda, B-lac/BLI 

Stevens et al. CID 2011 



• Defined daily doses (HR vs. DDD <3) 

Stevens et al. CID 2011 



• Antibiotic days (HR vs. days <4) 

Stevens et al. CID 2011 



• Number of antibiotics (HR vs. 1 antibiotic) 

Stevens et al. CID 2011 



What about other medications? 



Acid Suppression and CDI Risk 

“The hippies knew… acid is good, man.”  
- Dr. Mark Crislip (edgydoc.com) 

.me 





• PPI use associated 
with a 42% 
increased risk of 
recurrence 





• Study 1: Population based study of older adults in US. 
• Study 2: Case-control study of hospitalized adults 

testing positive for CDI 
• Depression increases odds of CDI 
• Fluoxetine and mirtazapine associated with increased 

risk of CDI  



• Overall response to metronidazole 91.9% 
• Successful treatment associated with: 

• Absence of PPIs (OR 0.69) 
• Exposure to statins (OR 1.45) 

• Recurrence associated with: 
• No statin exposure (3% vs. 7.3%) 



Do Antimicrobial Stewardship 
Programs Make a Difference?  



Evidence for ASP in CDI Prevention 

• Change in fluoroquinolones associated with 
decreased CDI (Gaynes et al. CID 2004; Kellen et al. ICHE 2009) 

• Overall decrease in antibiotic use associated 
with decreased CDI (Valiquette et al. CID 2007; Nuila et al. ICHE 2008) 

• Decreased use of broad-spectrum 
cephalosporins associated with decreased CDI 
(McNulty et al.  JAC 1997; Khan et al. J Hosp Infect 2003; Thomas et al. CID 2005) 

• Reduced use of clindamycin associated with 
decreased CDI (Brown et al. ICHE 1990; Pear et al. Ann Int Med 1994; Climo et 

al. Ann Int Med 1998) 



ASP: Evidence 

Study, year, study Location Type of ASP Introduced Outcomes 

Elligsen 
2012 
Interrupted Time 
Series Analysis 

University 
teaching 
hospital, 
Toronto, 
ON 

Audit and feedback in Critical Care 
Units from: 
-3rd gen cephalosporins 
-β-lactam/β-lactamase inhibitors 
-Carbapenems 
-Fluoroquinolones 
-Vancomycin 
 

-Days of therapy 
-AROs 
-C. difficile 
-Length of stay 
-ICU mortality 

Elligsen M, et al.  Audit and feedback to reduce broad-spectrum antibiotic use among Intensive Care Unit Patients: A 
controlled interrupted time series analysis.  ICHE 2012 33: 354-361   



ASP: Evidence 

Elligsen M, et al.  Audit and feedback to reduce broad-spectrum antibiotic use among Intensive Care Unit Patients: A 
controlled interrupted time series analysis.  ICHE 2012 33: 354-361   

Monthly use of broad-spectrum antibiotics in critical care patients and control medical 
and surgical ward patients 



ASP: Evidence 

Elligsen M, et al.  Audit and feedback to reduce broad-spectrum antibiotic use among Intensive Care Unit Patients: A 
controlled interrupted time series analysis.  ICHE 2012 33: 354-361   

• Nosocomial C. difficile decreased 31%  
• 16 cases pre-intervention to 11 cases post-

intervention 

• Non-intervention (non-ICU) wards had a 33% 
increase in cases 
• 87 cases to 116 cases during the same time periods 



ASP: Evidence 

Study, year, design Location Type of ASP Introduced Outcomes 

Valiquette et al 
2007 
Before/after Study 

Secondary/ 
tertiary care 
hospital, 
Quebec, 
Canada 

Audit and feedback: 
-2nd gen cephalosporins 
-3rd gen cephalosporins 
-ciprofloxacin 
-clindamycin 
-macrolides 

-Total antimicrobial use 
-Targeted antimicrobial use 
-C. difficile rates 
 

Valiquette et al.  Impact of a reduction in use of high-risk antibiotics on the course of an epidemic NAP1/027 strain.  
CID 2007; 45: S112-S121 
 
Ohl C, et al.  Antimicrobial stewardship programs in community hospitals:.  CID 2011; 53 (suppl 1): S23-S28 



ASP: Evidence 

Valiquette et al.  Impact of a reduction in use of high-risk antibiotics on the course of an epidemic NAP1/027 strain.  
CID 2007; 45: S112-S121 

Targeted antibiotic consumption and nosocomial C. difficile incidence per 

1000 patient-days of hospitalization 



ASP: Evidence 

Schabas et al  Can J Infect Dis Med Microbiol 23(2): Summer 2012    

Study, year, design Location Type of ASP Introduced 
 

Outcomes 

Schabas et al. 
 

Small 
Community 
Hospital, 
Campbellford 

• Restriction of 
fluoroquinolone use 

Clostridium difficile 
infection 



ASP: Evidence 

• Restriction and prior 
authorization of FQs 
 

• 71% of CDI cases had 
prior FQ exposure 
 

• Pre-implementation: 55 
cases in 15 months 
 

• After implementation: 1 
case in 24 months 

Schabas et al  Can J Infect Dis Med Microbiol 23(2): Summer 2012    



ASP: Lakeridge Health 



ASP: Lakeridge Health 
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ASP: Lakeridge Health 
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ASP: Lakeridge Health 



What Constitutes an Antimicrobial 
Stewardship Program? 



ASP CORE TEAM 
**(ID) Pharmacist** 
**(ID) Physician** 

IPAC IT 

Pharmacy Micro 

Senior 
Admin 

Safety/
Quality 



ASP Goals 

• Improve individual patient outcomes 
– Best treatment for their infection 

– Decrease HAI w/ ARO (especially C. diff) 

– Minimize adverse drug reactions 

• Improve “local” antibiotic resistance profile 

• Do the above in a cost effective way 

 
 
 



LH ASP Activities 

Antimicrobial 
Usage 

IPAC/Quality ID Management 

Audit-Feedback 

Formulary Restriction 

Education 

Probiotics/PPI 

CLI/VAP Prevention 

Blood Culture 
Contamination 

CAUTI Prevention 

IVPO stepdown Pre-printed Orders 

Optimized dosing 

AE Monitoring 

CDI treatment 



Specific ASP Strategies 

• Prospective audit and feedback 

– Streamlining/de-escalation of therapy 

– Dose optimization 

– Minimum effective duration 

– Drug allergy/interaction review 

– Targets: 
• Specific drugs 

• Duration 

• Bug/drug mismatch 

– Education/discussion/raise awareness 
IDSA/SHEA Guidelines for Development of an Institutional Program to Enhance Antimicrobial 

Stewardship.  CID 2007; 44: 159-177 



Prospective Audit-Feedback 



LH ASP 

• Daily audit-feedback: Critical Care 
– Since November 1, 2011 

• Weekly audit-feedback: LH-Whitby Rehab 
– March 1, 2012 

• Daily audit-feedback: Medicine wards (OG5, OC7) 

– Since August 27, 2012 

• Daily audit-feedback: Medicine wards (OG9, OC6) 

– Since September 1, 2013 

 



CrCU Targeted Antibiotics 
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ASP: Lakeridge Health 
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How to Be an Antibiotic Steward…  

moxifloxacin 



Lesson 1:  

Don’t Do Something;  

Just Sit There   









UTI/ASB 

• Do not send urine samples unless patients have 
definite signs or symptoms of UTI 

• Remove (or don’t insert) the urinary catheter 

 



“Only 1 of the 235 episodes of CAUTI (0.4%) ... 
Was associated with secondary bloodstream 

infection” 



“Three episodes of (308 patients with) 
bacteriuria developed bacteremia (0.7%).” 

“CAUTI rather than CAABU was associated with 
bacteremia, but neither predicted mortality.” 

“Use of antimicrobials was not associated with 
bacteremia or mortality.” 



UTI 

• Do not treat asymptomatic bacteriuria 

– Except pregnancy, pre-TURP 

– Beware of blaming behavioural symptoms alone on 
cystitis  

• They probably had bacteriuria when feeling fine as well 

• Negative urinalysis has high NLR 

• Positive urinalysis has low PLR 

 



Lesson 2:  

Minimize Harm 



Antibiotic OR of CDI 

clindamycin 20 

fluoroquinolones 6 

cephalosporins 5 

penicillins 3 

macrolides 3 

SMZ/TMP 2 

tetracyclines 1 



• 2734 hospitalizations 
• 5.6 per 10,000 pt. days if received ceftriaxone  
• 1.6 per 10,000 pt. days if ceftriaxone/doxycycline 
• 8.11 per 10,000 pt days if ceftriaxone without 

doxycycline 



LH ASP: CAP Experience 

0

20

40

60

80

100

120

OG5 & OC7 
Moxifloxacin  

DOT per 1000 Patient Days Median

~65% decrease 



LH ASP: CAP Experience 
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LH ASP: CAP Experience 
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Lesson 3:  

Duration: Use Evidence 

not “experience” 



• Choose a multiple of 5 (fingers of the hand) or 7 (days of the 
week).  

• Is it an outpatient problem that is relatively mild?  If so, 
choose something less than 10 days.  After application of our 
multiples rule, this should be 5 or 7 days.  

• Is it really mild, so much so that antibiotics probably aren’t 
needed at all but clinician or patient are insistent?  Break the 
5/7 rule and go with 3 days.  Ditto uncomplicated cystitis in 
young women. 

How to Figure Out the Length of an Antibiotic 



• Is it a serious problem that occurs in the hospital or could end 
up leading to hospitalization?  With the exception of 
community-acquired pneumonia (5 or 7 days), 10 days is the 
minimum.  

• Patient not doing better at the end of some course of 
therapy?  Extend treatment, again using a multiple of 5 or 7 
days.  

• Does the infection involve a bone or a heart valve?  Four 
weeks (28 days) at least, often 6 weeks (42 days).  Note that 5 
weeks (35 days) is not an option — here the 5′s and 7′s cancel 
each other out, and chaos ensues.  

• The following lengths of therapy are inherently weird, and 
should generally be avoided:  2, 4, 6, 8, 9, 11, 12, 13 days.   

How to Figure Out the Length of an Antibiotic 



• CAP: <7 days (usually 5) 
• VAP: 8 days  
• Cellulitis: 7 days 
• UTI: 3 days 
• UTI in men: <7days 
• Pyelonephritis: 7 days 
• Even with bacteremia? 7 days 

Evidence-based Durations 



Evidence-based Durations 







Future Directions 

• Target antibiotic use in the community 

– EDs; WICs; PCP office 

• Target antibiotic use in LTCFs 

• Beyond antibiotics 

– Prudent PPI use etc. 



Questions? 






