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Learning Objectives 

! At the end of this talk attendees should be 
able to: 
– Recognize the historical basis & necessity for 

antimicrobial stewardship   
– Describe the essential components of 

antimicrobial stewardship programs nationally 
& at CHP 

– Understand that antimicrobial stewardship can 
& has worked at CHP 

 



Outline 
! Overview of Trends in Antimicrobial Resistance  
! Historical review of the emergence of  ASP 

– National Goals 
– Recommended structure 

! Antimicrobial Stewardship & CHP 
– “Unique model” built on OUR expertise 
– Overview of accomplishments 

! Expanding Goals of Antimicrobial Stewardship at 
CHP 
 



Origins of Antimicrobial Stewardship:  
Explosion of Antimicrobial Resistance 

Selected antimicrobial-resistant pathogens associated with nosocomial 
infections in ICU patients, comparison of resistance rates from 2003 with 
1998 through 2002, NNIS system.  (Figure from NNIS, 2004). 



Origins of Antimicrobial Stewardships: 
Here Come the Superbugs! 





Trends in Antimicrobial Resistance 



Antimicrobial Resistance in the News: 
USA Today (3/6/13) 





Global Impact of  Antimicrobial 
Resistance 



Global Response to 
Antimicrobial Resistance 



March 2015 



Four Core Actions to Fight Resistance 
(http://www.cdc.gov/drugresistance/pdf/4-2013-508.pd 

! Preventing infections & the spread of 
Resistance 

! Tracking of rates of resistance over time 
! Improving Antibiotic Prescribing/Stewardship 
! Developing New Drugs & Diagnostic Tests 
 



Four Core Actions to Fight 
Resistance 



What Can Antimicrobial 
Stewardship DO?  
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Antimicrobial Stewardship 
Strategies 

(Newland & Hersh/PIDJ/2010) 

! Core strategies 
– Prospective audit with intervention and feedback 
– Formulary restriction and preauthorization 

! Supplemental Strategies 
– Education 
– Clinical Guidelines 
–  IV to PO conversion 
– Dose optimization 
– Antimicrobial Order Forms 



! Core members of multidisciplinary antimicrobial stewardship team 
include:  
–  ID physician,  clinical pharmacist with ID training, clinical microbiologist, 

an information system specialist, an infection control professional, and 
hospital epidemiologist 

! Collaboration between  ASP AND hospital Infection Control and 
Pharmacy & Therapeutics committees essential  

! The support &  collaboration of hospital administration, medical staff 
leadership, and local providers in development and maintenance of 
ASP is essential 

! ID physician and head of pharmacy, as appropriate, should 
negotiate with hospital administration to obtain adequate authority, 
compensation, and expected outcomes for the program 

! Hospital administrative support for the necessary infrastructure to 
measure antimicrobial use and to track use on an ongoing basis is 
essential  

 



Antimicrobial Stewardship At CHP: 
Then 

! As of 2007, CHP had a long standing 
requirement for drug approval for 
“restricted antibiotics” CHP: 
– Some “direction” towards “drugs of choice”  
– No tracking of antibiotic use once approved 
– High prevalence of antimicrobial resistance in 

ESKAPE pathogens 
– No formal antimicrobial stewardship program 



Case-Mix Adjusted % Drug Days, CHP and all PHIS Hospitals 

PHIS Antimicrobial Analysis 
2007 

Levin J, 2007, Unpublished Data 



Median 1.0% 

CHP 2.6% 

Levin J, 2007, Unpublished Data 



ASP AT CHP 



Models of ASP: 
“Traditional Model” 

Includes Involvement of:  
! ID Physician Leader 
! Dedicated ASP 

Pharmacist with ID 
Training 

! Pharmacy Director 
! P&T Committee  
! Infection Prevention  
! Informatics 
! Hospital Administration  

CHP Model Includes 
Involvement of:  

! ID Physician Leader & 
Full ID Division 

! Team of 7 Service-based 
Pharmacists 

! Pharmacy Director 
! P&T Committee 
! Infection Prevention  
! Informatics 
! Hospital Administration  



What Makes CHP’s  
ASP Unique? 

! Use of Service-based pharmacists 
–  Integrated into daily rounding activities for KEY patient 

populations 
–  Already trusted participants in clinical decision making  

! Participation of FULL ID Division  
–  All Drug Approvals & Weekend/Holiday Day 3 Auditing 
–  Global commitment to antimicrobial stewardship  

! Leveraged use of EMR & CHP Data warehouse  
–  Identify those requiring Day 3 auditing 
–  Review patient records & communicate 

recommendations 
–  Continuously track Antimicrobial use to measure impact 

of program 



CHP ASP:  
Development of Guidelines 

! Multistep process for development of guidelines 
for use of “targeted” antimicrobials 

! Guideline development includes 
–  Review of literature 
–  Small group meeting with representatives from key 

stakeholder groups 
–  Development of “draft” guideline followed by review 

by full stakeholder groups, P & T  Committee and 
Clinical Resource Management Committee 

! Once approved, guidelines serve as basis for 
Day 3 Audits 

! Guidelines include:   
–  Post-op prophylaxis & antifungal use for Liver & Intestinal Tx  
–  Use of ciprofloxacin & vancomycin for IBD patients 
–  Use of meropenem (all CHP patient populations) 
–  Empiric antimicrobial regimens for surgical infants in NICU 
–  Empiric antimicrobial regimens in the CICU  



Communicating Recommendations 



Tracking Results to  
Enhance Quality 

! The PDSA cycle is 
shorthand for testing a 
change by developing a 
plan to test the change 
(Plan), carrying out the 
test (Do), observing and 
learning from the 
consequences (Study), 
and determining what 
modifications should be 
made to the test (Act).  



Using CHP Data Warehouse to Track 
Results over Time 

Quarterly reports generated automatically from Data warehouse 



Analyzing Results:  
The role of the Statistician 

! Interrupted time series: State of the art for 
analysis 

! Essentially compares slope of results over 
time Before & After intervention 

! Illustrates the necessity of statistical support 
to accurately assess key outcomes 

! Maria Mori Brooks, PhD at GSPH to our 
Rescue 

   (Thank you Thank you Thank you)  



Antimicrobial Stewardship At CHP:  
Where are we now?  

! ASP officially in place for 7 years (January 2009) 
! ID Pre-approval for selected antimicrobials 

continues  
! Day 3 Auditing for caspofungin, meropenem & 

vancomycin  
! Guidelines for use of “targeted” antimicrobials 

developed with stakeholders 
! Results reviewed as part of PDSA process on 

quarterly basis 
! Role of ASP established in culture of CHP 
! Ongoing question: What should we do next?  



Caspofungin Drug Starts 

Intervention Initiated 2009 Quarter 1 
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Nguyen-Ha et al, Pediatrics 2016 (In Press) 



Caspofungin Drug Use 
Intervention Initiated 2009 Quarter 1 
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Nguyen-Ha et al, Pediatrics 2016 (In Press) 



Meropenem Drug Starts 

Nguyen-Ha et al, Pediatrics 2016 (In Press) 



Meropenem Drug Use 
Intervention Initiated 2010 Quarter 4 

Nguyen-Ha et al, Pediatrics 2016 (In Press) 



Vancomycin Drug Starts 

Pre-intervention                          Post-intervention                    Test that Post-intervention  
Slope = 0 per 1000 pts                Slope = -11.1 per 1000 pts     Slope=0,  p-value =0.001 
per year                                              per year 
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200 
 
180 
 
160 
 
140 
 
120 
 
100 
 
  80 
 
  60 

Nguyen-Ha et al, Pediatrics 2016 (In Press) 



Vancomycin Drug Use 

Intervention Initiated 2010 Quarter 2 

Nguyen-Ha et al, Pediatrics 2016 (In Press) 



Vancomycin Starts In ICUs 

Crowley et al, (Manuscript In preparation) 



Vancomycin Use In ICUs 

Crowley et al, (Manuscript In preparation) 



Monitoring Acceptance of  
ASP Recommendations 

! Recommendation 
“accepted” when followed 
within 24 hours of 
completion of eNote.   

! Compliance: % ASP 
recommendations accepted/
# eNotes written in 3 month 
“audit” period for each drug 

! Overall acceptance rate of 
90%, 93% &100% for 
recommendations relating to 
vancomycin, caspofungin &  
meropenem, respectively.  

Decline in ASP notes over time suggests 
that clinicians are making decisions in 
advance of audit note  

Nguyen-Ha et al, Pediatrics 2016 (In Press) 



Maintaining Stewardship Overtime 
Requires Ongoing Attention 
Vancomycin Starts  
(Time=Analysis for 
publication) 

Vancomycin Starts  
(Time=3rd Quarter 2015) 

Is this increase real? 

If so, why is it happening? 

ASP actively watching to answer these questions 



Maintaining Stewardship: 
Should other drugs be restricted or audited? 

Not Calculated:  
COST of ASP effort to audit a drug used as much as  piperacillin/ tazobactam? 



ASP at CHP: 
What’s Next?  

! Potential Initiatives:  
– Work with DRG to identify targets for guidelines 

and stewardship in treatment of hospitalized 
children with community acquired infection 

– Work with CCP & GAP to identify targets for 
guidelines and stewardship in ambulatory 
treatment of community acquired infection in 
children 

! Continue to review data & seek opportunities 
for cost-effective stewardship in all settings 



Recognizing the CHP ASP 
! TDM     

–  Don Berry 
–  Kelli Crowley 
–  Elizabeth Ferguson 
–  Denise Howrie 
–  Bill Mcghee 
–  Tan Nguyen 
–  Carol Vetterly 
–  Emily Polischuck 
–  Jen Shenk  

! Pharmacy 
–  Jeff Goff 

! Medical Director’s Office 
–  Ann Thompson 

! Infectious Diseases 
–  Brian Campfield 
–  Toni Darville 
–  Michael Green 
–  Jim Levin 
–  Ling Lin 
–  Judy Martin 
–  Marian Michaels 
–  Andy Nowalk 
–  Terri Stillwell 
–  John Williams 
–  ID Fellows 

! GSPH Biostatistics 
–  Maria Mori Brooks 
–  Jong-Hyeon Jeong 
–  Marcia Kurs-Lasky  



Questions?  







 
Thank you to all CHP 

Clinicians and 
Stakeholders for your 

support and contributions 
to CHP Stewardship 

Efforts! 


