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Setting Expectations 
(Depending on Your Audience) 

Clinicians 
 Optimize selection, 

dose, and duration of tx 
 Reduce adverse drug 

events  
 Reduce morbidity and 

mortality 
 Reduce secondary 

infection (eg. CDI) 
 Prevent abx resistance 

MacDougall C, Polk RE. Clin Microbiol Rev. 2005;18(4):638-56 
Ohl CA. J Hosp Med 2011;6(S1):S4-15.   
Dellit TH, et al. Clin Infect Dis. 2007;44(2):159-77. 

C-Suite 
• Reduce drug costs  
• Reduce LOS 
• Optimize use of 

personnel time 



Making the Case 

Published data 
Institution specific data 
Anecdotal cases 
Guidelines/Standard of Care 
Patient Safety 



The Why 
 

 30% of hospital pharmacy budgets due to ABX 
 50% of ABX use estimated to be inappropriate 
 Resistant organisms develop 2º inappropriate use 

 MDRO infections have ↑ morbidity and mortality 
 MDROs have ↑ costs (LOS, tx failures) 

 Evidence shows ASP can improve: 
 Individual patient outcomes 
 Decrease resistance patterns 
 Decrease Clostridium difficile infection 
 Decreases costs of care 

 
Dellit TH, et al. Clin Infect Dis. 2007;44(2):159-177. 

Valiquette L. Clin Infect Dis. 2007;45(suppl 2):S112-S121. 
 
 



Utilization and Resistance 

Albrich WC, et al.  Emerg Infect Dis 2004;10:514-7 



ESKAPE 

Enterobacter 
S aureus 
Klebsiella (CRE) (NDM-1) 
Acinetobacter 
P aeruginosa 
Enterococcus /ESBL 

KPC=K pneumoniae carbapenemases; ESBL=extended-spectrum β-lactamase. 



Antibiotic Armageddon 
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Lucado et al. Agency for Healthcare Research and Quality Statistical Brief #124 2012:1-11 



Impact of Antimicrobial Formulary Interventions on  
ESBL E coli and Klebsiella Species 

Reprinted with permission from Lipworth AD, et al. Infect Control Hosp Epidemiol. 2006;27(3):279-286. 
©The University of Chicago Press. http://www.press.uchicago.edu. 

 
 

ESBL-EK=extended-spectrum β-lactamase-producing Escherichia coli and Klebsiella species. 



ASP Can Make a Difference 
with  HA-CDI 

 

Reprinted with permission from Valiquette L, et al. Clin Infect Dis. 2007;45(suppl 2):S112-S121. 
 ©The University of Chicago Press. http://www.press.uchicago.edu . 

 

Tertiary Care Hospital; Québec, Canada (2003-2006) 

CDAD=C difficile-associated diarrhea; Abx=antibiotics. 



ASP Can Improve Individual 
Patient Clinical Outcomes  
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RR 2.8 (95% CI 2.1-3.8) RR 1.7 (95% CI 1.3-2.1) RR 0.2 (95% CI 0.1-0.4) 

Fishman N. Am J Med. 2006;119(6 suppl 1):S53-S61. 

AMP=antibiotic management program; UP=usual practice; RR=relative risk; CI=confidence 
interval. 



Economic Outcomes 
 

Annual savings (600 interventions/month) 
Antibiotics   $302,400 
Infection-associated costs    $533,000 
Total costs                   > $4,250,000 

*95% CI (bias corrected) calculated by bootstrapping around the medians. 

Fishman N. Am J Med. 2006;119(6 suppl 1):S53-S61. 

Randomized Controlled Trial 

 
Cost             

AMP 
(median) 

UP 
(median) 

 Difference 
(95% CI)*                     

Antibiotics $53 $95 $42 ($-3, $103) 
Infection-
associated costs 

$172 $246 $74 ($-40, $197) 

Total costs $10,021 $10,615 $594 ($-4510, $5331) 
 

 



Total Antibiotic Expenditures:  
1995-2003 
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Mohr JF et al. 44th ICAAC. Abstract #987. November, 2004.   

               ASP Active 



Antimicrobial Stewardship:  
The Cost of Discontinuing a Program 
 

 Large tertiary care academic medical center:  ASP 
Active 2002-2009 

 FY01-08:  ABX Utilization cost savings > $14 million 
 FY09:  Discontinued ASP = CONSEQUENCES 

 >$1 million ABX costs FY09 compared with FY08 
 33-147% increased cost of broad spectrum agents 
 Overall DDD increased 4.8% AND broad spectrum 

DDD increased 26.8% 
Conclusions: 
 ASP is a long term proposition 
 The lack of ASP has significant costs 
 

Standiford H, et al. Abstract presented at: Fifth Decennial International Conference on Healthcare-Associated Infections; 2010; Atlanta, GA. Abstract 666. 



Local Case:  Do An MUE 
 Pharmacy approached ID 

specialists regarding the use of 
carbapenems in 2005 
 MUE of Carbapenems found no 

clear indication for use 20% of the 
time 

 
 ↑ local carbapenem resistance 

11% of blood/miscellaneous 
Pseudomonal isolates in 2004 

 
 ↑ C. difficile rates  
 10.922.6 cases/10,000 patient 

days from 2004 to 2006 
 Cost associated with CDI presented 

to leadership 

Kaiser Permanente Vallejo Hospital Data 



Power of the Anecdote 
Raising the Specter of a Post Antibiotic Era 

http://www.google.com/imgres?imgurl=http://images.radiopaedia.org/images/220881/e8d475052adf107c60c889ccc1355a_gallery.jpg&imgrefurl=http://www.lg.roethenbach.de/thoracoplasty-tuberculosis&page=2&usg=__8AwNPJHeEDEVpgjlw4v8CaeFzuw=&h=442&w=442&sz=100&hl=en&start=35&zoom=0&tbnid=mXece_gfswBPEM:&tbnh=127&tbnw=127&ei=sjOdTbXCIcKctwen9eTRBw&prev=/images?q=total+thoracoplasty&start=20&um=1&hl=en&sa=N&tbm=isch&um=1&itbs=1


Guidelines: Domestic and International 
• IDSA/SHEA Guidelines1 suggest: 

– Physician and pharmacist compensated for time 
• Guidelines for Antimicrobial Stewardship in Hospitals 

in Ireland2 

– Smaller hospitals should have at least one pharmacist 
with part-time responsibilities 

– Regional committees should be set up to serve smaller 
hospitals or develop regional guidelines 

• European Union Project Antibiotic Stewardship 
International3 

– An antibiotic officer is needed 
• For smaller hospitals, individual could be either 

physician, pharmacist, or trained microbiologist 
 Dellit TH, et al. Clin Infect Dis. 2007;44(2):159-177 

Health Protection Surveillance Centre. http://www.hpsc.ie. Accessed September 29, 2010;  
Allerberger F, et al. Chemotherapy. 2008;54(4):260-267. 



Regulation 
 CA SB 739 
 

 
 CA SB 1311 



The Physician Champion 
• Basic knowledge of antibiotics* 

• Must show interest in taking a leadership role in 
the local community 

• Respected by his or her peers 

• Good interpersonal skills 

• Good team player 

• Basic understanding of human factors and 
culture transformation 

 

 



The Pharmacist 
 Good knowledge general base 

 Willing to learn 
 Good interpersonal skills 
 Confident/willing to approach 

physicians 
 Dedicated time to the program 

 IT Resources can optimize pharmacy time 
 NOT Required—ideal 

 ID Specific Residency Training 
 General Residency Training 



 
 
 
 
 

 
 
 
 
 

(ID) Physician 
 

•Content experts 
 

•Help with training 
 

•Able to talk to MDs 
about ‘tougher’ cases 

(ID) Pharmacist 
 

• Identifies issues 
 

• Recommends 
intervention 
 

•Advise on 
dosing/interactions 
 

•Keeps the ID MD 
informed 

IT System 
Microbiology 

Communication 
 
 Rounding 
 
 Intervention 



Resourcing 

 Pharmacy and Physician Time (ASP) 
 Hospital size  
 Low or High Tech 
 Can you do rounding? 

 How much is possible 
 How much is needed 
 Is remote rounding an option? 



Commitment 



Examples Process/Outcome Measures 
 Antimicrobial use (Inventory Data v. Administration) 

 Defined daily dose 
 Days of therapy 

 Physician’s acceptance of ASP recommendations 
 Types of Interventions 
 Antimicrobial costs 
 Timely antibiotic administration and duration 
 Cultures obtained before antibiotic(s) administered 
 Adverse drug events 
 Selected antimicrobial resistance patterns 
 C. difficile rates/Reduction in LOS 

 





Example Reduction in Drug Cost 
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↓ 23%
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Annual ABX cost adjusted for drug pricing changes and consumer price index.  Ongoing cost 
avoidance continued through the 3 years of stewardship.



KP Northern California 



On Site Reviews 



Summary 
 Leadership Engagement 

 Buy in 
 Personnel 
 Ideally IT, Microbiology 
 Engagement with frontline clinicians 

 Commitment to Measurement of Processes & 
Outcomes 

 Follow up on bright and troublesome issues 
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