
Antimicrobial Stewardship

Copyright 2020 DC Health | Government of the District of Columbia

Syndromic and System-Level Interventions



Copyright 2020 DC Health | Government of the District of Columbia
2

Collaborators



Copyright 2020 DC Health | Government of the District of Columbia
3

More resources available at:
https://dchealth.dc.gov/dcrx
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• Antibiotic Overuse
! Defining antimicrobial stewardship

! Misuse of antibiotics

• Syndromic Stewardship
! Defining syndromic stewardship

! Syndromic examples

• System-level Interventions
! Challenges

! Strategies

• Implementation Practices

Course Overview
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Important Information

The video will progress at its own pace.

Do not attempt to speed up the video.

The video can be paused and resumed later.





Antibiotic Overuse in Our Community; 
A call to action
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Speaker Bureaus: None 

Grant Investigator: Merck, Pfizer,
Advisory Committee/Boards: Merck, Entasis, Paratek, Ferring, Spero

• The information disseminated in this lecture is given in my personal 
capacity and not in my capacity as a VA employee nor does it necessarily 
reflect the views of the United States Department of Veterans Affairs or 
the Rhode Island Department of Health 

• This presentation will not include discussion of unapproved or  
investigational uses of products or devices.

Disclosures
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At the end of this presentation, the learner will be able to:

1. Discuss how antibiotic overuse, and a dwindling antimicrobial 
pipeline has led to antimicrobial resistance and subsequent public 
health emergency

2. Describe how a syndromic stewardship approach focuses efforts 
in an already overwhelmed and under resourced community 
setting

3. Describe effective implementation practices for antimicrobial 
stewardship in community settings

LEARNING OBJECTIVES
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ANTIBIOTIC OVERUSE
Preserving a shared resource



GOAL: Increase the number of antibiotic stewardship champions in DC

• Antibiotics are a shared resource...and now a scarce resource

• Antibiotics are essential to patient safety

• Antibiotics are essential to national security

• Geriatric patients use the highest rates of antibiotics

• United States population is aging

• Antibiotics do not treat viral illness like COVID, Influenza, Common Cold

Framework (Start with “Why”….)
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Homo sapiens, a culture-bearing upright-walking species that lives on 
the ground and very likely first evolved in Africa about 315,000 years 
ago

Bacteria evolved 3.5 BILLION years ago… 
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St. Mary's Hospital in London in 1928.  A 47 year old 
Alexander Fleming observed that a plate culture of 
Staphylococcus had been contaminated by a blue-
green mold (Penicillium notatum) and that colonies of 
bacteria adjacent to the mold were being dissolved. 

*Bacterial inhibition originally noticed by a French 
medical student, Ernest Duchesne, in 1896

“Mold Juice” –The Discovery of Penicillin

~ Nobel Prize in Physiology or Medicine in 1945 ~
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One of the most important medical events of medical 
history  discovery and use of antibiotics…
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Slide credit:  IDSA, Public 
Policy & Government 
Relations 
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Slide credit:  IDSA, 
Public Policy & 
Government Relations 
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“The microbes are educated to resist 
penicillin and a host of penicillin-fast 
organisms is bred out.…In such cases 
the thoughtless person playing with 
penicillin is morally responsible for 
the death of the man who finally 
succumbs to infection with the 
penicillin-resistant organism. I hope 
this evil can be averted.”

Penicillin finder assays its future. New York 
Times 26 June 1945: 21..

Sir Alexander Fleming on June 26, 1945:
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Antibiotic Pipeline
A steady decline in new antibiotics

Spellberg et al., The epidemic of antibiotic-resistant infections: Clin Infect Dis 2008, 46:155-164
United States Centers for Disease Control and Prevention.  Antibiotic Resistance Threats in the United States, 2013. URL: 
http://www.cdc.gov/drugresistance/threat-report-2013/ [Accessed 2014 April 18]

“A  call to action for 
the medical 

community from the 
Infectious Diseases 
Society of America”
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IDSA AMS Guidelines, Clin Infect Dis 2007 and 2016 

“Coordinated interventions designed to improve and measure 
the appropriate use of antimicrobials by promoting the selection 

of the optimal antimicrobial drug regimen, dose, duration of 
therapy, and route of administration.”

Antimicrobial Stewardship
Defined and formalized in 2007
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Fridkin S, et al.  Morbidity and Mortality Weekly Report.  United States Center for 
Disease Control and Prevention. 2014; 63(09):194-200. and http://www.cdc.gov Data 

accessed: May 2017

Antibiotic “Misuse” Across Settings
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• Given when they are not needed

• Continued when they are no longer 
necessary

• Given at the wrong dose (under-dosed)

• Broad-spectrum agents are used to 
treat susceptible bacteria

• The wrong antibiotic is given to treat an 
infection

Antibiotic Misuse 
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SYNDROMIC STEWARDSHIP
Discuss how to customize specific interventions based on local needs



Syndrome: a disease or disorder that involves a 
particular group of signs and symptoms

Stewardship: the careful and responsible 
management of something entrusted to one's care

What is syndromic stewardship?

Careful management of a particular infection
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So many “Stewardship’s” 

Syndromic Stewardship
• Right disease
• Right diagnosis
• Right disciplines
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Syndromic Stewardship 

Disease-based antimicrobial stewardship emphasizes improving patient outcomes by 
optimizing antimicrobial use and increasing compliance with performance measures
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FOCUS

Define an area of need…

Multi-disciplinary

• Physicians (diagnosis)

• Laboratory (diagnostics) 

• Pharmacy (antibiotics & order sets) 

• Nursing (administration and assessment)

Advantages of Syndromic Stewardship
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Disease Specific Stewardship

IMPROVED CLINICAL OUTCOMES

• Bloodstream infection
• Mortality
• Length of stay 
• Clinical success

LIMITED IMPACT ON CLINICAL 
OUTCOMES

• Upper respiratory tract infections
• Clostridioides difficile infection
• Asymptomatic bacteriuria

WHY?
Mortality is already 

extremely high 

WHY?
Mortality is lower

BUT…
Associated with increased 

antibiotic use
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“THREAT LEVEL URGENT: immediate public health threat that requires urgent and 
aggressive action”

• Spans all Health Care (ACF, LTCF, AmCF, Urgent Care)

• HAC (Costs 1% of CMS)

• Preventable (Patient Focused)

~ Clostridioides difficile ~
Designated an URGENT Global Threat by the CDC 

CDC=Centers for Disease Control and Prevention.
CDC. Antibiotic resistance threats in the United States, 2019.. 
https://www.cdc.gov/drugresistance/biggest-threats.html

Copyright 2020 DC Health | Government of the District of Columbia

https://www.cdc.gov/drugresistance/biggest-threats.html


Pharmacy 
Restrict FQ use

Decrease P/T use
Transition to  
Tetracycline's 

Implement PPI 
Stewardship

Laboratory
(Diagnostic)

Evaluate 
PCR/Toxin Testing

Infection 
Prevention 
and Control
Environmental 

Cleaning
Hand Hygiene
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Antimicrobials Predisposing Patients to CDI

Most Commonly
Associated with CDI

Clindamycin

Fluoroquinolones

Piperacillin/Tazobactam

Cephalosporins

Among symptomatic patients with CDI:
• 96% of patients received 

antimicrobials within the 14 days 
before onset

• 100% received an antimicrobial 
within the previous 3 months

Antibiotic pose increased risk to C. difficile infection

Olson MM, et al Infect Control Hosp Epidemiol 1994
Cohen SH, Infect Control Hosp Epidemiol 2010

Copyright 2020 DC Health | Government of the District of Columbia



Kevin A. Brown et al. Antimicrob. Agents Chemother. 
2013; doi:10.1128/AAC.02176-12

Linear association between a 4-point antibiotic risk 
index and community-associated CDI risks.
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Independent Predictors of Mortality Odds Ratio (95% CI)

Proton pump inhibitor (within 7 d before) 3.86  CI (2.14 – 6.96)

Antibiotics (non CDI Tx antibiotic) 3.33 (CI 1.79 – 6.17)

Respiratory failure 8.62 (CI 1.71 – 39.92

Nutritional deficiency 2.91 (CI 1.37 – 6.21)

Cognitive dysfunction 2.41 (CI 1.02 – 5.72)

Age 1.04 (CI 1.01 – 1.06)
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Proton Pump Inhibitors….

https://web.uri.edu/antimicrobial-stewardship/



IMPLEMENTATION
Describe effective implementation practices
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LEADERSHIP COMMITMENT 

ACCOUNTABILITY & DRUG EXPERTISE 

EDUCATE & ACTION 

TRACKING AND REPORTING

Antimicrobial Stewardship Core Elements
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ü Upper respiratory tract infections (URTIs)
• Colds, acute bronchitis, non-streptococcal pharyngitis

ü Early or mild sinusitis
• > 90% of patients with acute sinusitis are given antibiotics, but essentially 80-90% of URIs are 

viral

ü Asymptomatic bacteriuria (ASB)

Avoid Antibiotics for Inappropriate Indications

Little or no potential benefits which are significantly 
outweighed by potential harms

Copyright 2020 DC Health | Government of the District of Columbia
https://www.cdc.gov/antibiotic-use/data/outpatient-prescribing/index.html, accessed September 2021

https://www.cdc.gov/antibiotic-use/data/outpatient-prescribing/index.html


üEmploy “watch and wait” or “delayed prescribing” 
üLimit antibiotic duration
üImprove fluoroquinolone prescribing practices
üDo not treat viral upper respiratory tract infections
üAvoid prolonged antibiotic use
üAvoid prophylactic antibiotic use

Six ways to improve Antibiotic Appropriateness in 
Community Settings
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• Documentation of the indication for every antibiotic 
order can inform antibiotic selection and help 
determine the appropriate duration of treatment

• Alert the provider if the indication of an antibiotic order 
is not provided

#1: Employ watch and wait

“Core Elements of Antibiotic Stewardship for Nursing Homes.” Centers for Disease Control and Prevention, Centers for Disease Control and Prevention, 30 Oct, 2018, 
https://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html
Appendix PP State Operations Manual. Centers for Medicare and Medicaid Services, Revised 11/22/2017,  https://www.cms.gov/Medicare/Provider-Enrollment-and-
Certification/GuidanceforLawsAndRegulations/Downloads/Appendix-PP-State-Operations-Manual.pdf
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Adult Treatment Recommendations

https://www.cdc.gov/antibiotic-use/community/for-hcp/outpatient-hcp/index.html Accessed: September 10, 2021
Copyright 2020 DC Health | Government of the District of Columbia
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Adult Treatment Recommendations

https://www.cdc.gov/antibiotic-use/community/for-hcp/outpatient-hcp/index.html Accessed: September 10, 2021
Copyright 2020 DC Health | Government of the District of Columbia
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• Guidelines for treatment duration are available for 
common infectious diseases, such as pneumonia, 
urinary tract infection, and skin and soft tissue infection
• Contact the provider if the length of antibiotic 

treatment exceeds the recommended duration

#2 Limit Antibiotic Duration

Mandell LA, Wunderink RG, Anzueto A, et al. Infectious Diseases Society of America/American Thoracic Society consensus guidelines on the management of 
community-acquired pneumonia in adults. Clin Infect Dis. 2007;44 Suppl 2:S27-72.
Kalil AC, Metersky ML, Klompas M, et al. Management of Adults With Hospital-acquired and Ventilator-associated Pneumonia: 2016 Clinical Practice Guidelines by
the Infectious Diseases Society of America and the American Thoracic Society. Clin Infect Dis. 2016
Stevens DL, Bisno AL, Chambers HF, et al. Practice guidelines for the diagnosis and management of skin and soft tissue infections: 2014 Update by the Infectious 
Diseases Society of America. Clin Infect Dis. 2014;59(2):e10-52. 
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• Due to risk of serious adverse events, the U.S. Food and 
Drug Administration issued a boxed warning to limit 
fluoroquinolone prescribing in specific conditions, such 
as acute bacterial sinusitis and uncomplicated urinary 
tract infections, where other treatment options are 
available
•When possible, discuss alternatives to fluoroquinolones 

with providers 

#3: Improve Fluoroquinolone Prescribing

“FDA Drug Safety Communication: FDA updates warnings for oral and injectable fluoroquinolone antibiotics due to disabling side effects.” 
U.S. Food and Drug Administration, Centers for Disease Control and Prevention, Centers for Disease Control and Prevention, 26 Oct. 2017, 
https://www.fda.gov/Drugs/DrugSafety/ucm511530.htm
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Risks outweigh the 
benefits for certain 
conditions including 

patients with 
uncomplicated UTI

https://www.fda.gov/Drugs/DrugSafety/ucm628753.htm
https://www.fda.gov/Drugs/DrugSafety/ucm511530.htm

The History of Fluoroquinolones
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• Nursing Home residents with asymptomatic bacteriuria 
should not be treated with antibiotics in most cases
• Advocate for the use of protocols that help providers 

evaluate for urinary tract infection specific signs and 
symptoms before testing for urinary tract infection and 
the starting antibiotics

#4: Avoid Treatment of Asymptomatic Bacteriuria

Nicolle LE, Bradley S, Colgan R, et al. Clin Infect Dis. 2005;40(5):643-54.
Loeb M, Bentley DW, Bradley S, et al.. Infect Control Hosp Epidemiol. 2001; 22(2): 120-124. 
“Suspected UTI SBAR Form, June 2014, https://www.ahrq.gov/sites/default/files/wysiwyg/nhguide/4_TK1_T1-SBAR_UTI_Final.pdf
Loeb M, Brazil K, Lohfield L et al.. BMJ. 2005 Sep 24;331(7518):669.
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Adult Treatment Recommendations

https://www.cdc.gov/antibiotic-use/community/for-hcp/outpatient-hcp/index.html Accessed: September 10, 2021
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• There is no clear evidence supporting prolonged antibiotic 
use for the prevention of recurrent urinary tract infections 
in nursing home residents with asymptomatic bacteriuria
• Identify residents on prolonged antibiotic therapy for 

prevention of urinary tract infection and discuss the 
benefits and risks of prolonged antibiotic use with 
providers

#5: Limit the Use of Prolonged Antibiotic Prophylaxis 
for Urinary Tract Infection 

Thompson ND, LaPlace L, Epstein L, et al.. J Am Med Dir Assoc. 2016 Dec 1;17(12):1151-1153.
Albert X, Huertas I, Pereiró II, et al.  Cochrane Database Syst Rev. 2004;(3):CD001209.
Giannella M, Tedeschi S, Bartoletti M, et al.  Expert Rev Anti Infect Ther. 2016;14(2):219-30.
Ahmed H, Davies F, Francis N, et al. BMJ Open. 2017 May 29;7(5):e015233.
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Patients requesting Antibiotics? 
What do I tell my patients if antibiotics are not deemed necessary?
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KNOWLEDGE CHECKS



Which of the following is incorrect about antibiotic misuse and how it has led to antimicrobial 
resistance and a subsequent public health emergency?

A. Antibiotics are given when they are not needed (i.e. viral infections and asymptomatic 
bacteriuria)

B. Antibiotics are continued when they are no longer necessary

C. Antibiotics are given at the wrong dose (under-dosed)

D. Antibiotics given at the correct dose, duration and only when needed improve outcomes

Question 1
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True of False: Antimicrobial Stewardship is defined as: Coordinated interventions designed to 
improve and measure the appropriate use of antimicrobials by promoting the selection of the 
optimal antimicrobial drug regimen, dose, duration of therapy, and route of administration?  

A. True

B. False

Question 2
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Which of the following is accurate about how a syndromic stewardship approach focuses efforts in
community settings ?

A. Improved clinical outcomes through focusing interdisciplinary efforts

B. Focusing on the pharmacist alone to improve outcomes

C. Focusing on the prescriber alone to improve outcomes

D. Focusing on the educating the patient to improve outcomes

Question 3
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Which of the following is accurate about effective implementation practices for antimicrobial 
stewardship in community settings?

A. Leadership commitment

B. Tracking and reporting antibiotic use metrics

C. Naming a champion for accountability

D. Educating and taking action

E. All of the above are correct

Question 4
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Which of the following is accurate about improving appropriate antibiotic use (AU) in community 
settings? 

A. Employ “watch and wait” or “delayed prescribing” 

B. Improve fluoroquinolone prescribing practices

C. Do not treat viral upper respiratory tract infections

D. Avoid prophylactic antibiotic use

E. All of the above are accurate

Question 5
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Antibiotic OVERUSE in Our Community; 

A call to action
Kerry L. LaPlante, Pharm.D., FCCP, FIDSA
Chairperson, Antimicrobial Stewardship and Environmental Cleaning Task Force,Rhode Island Department of Health
Department Chairperson and Professor of Pharmacy, University of Rhode Island, College of Pharmacy
Adjunct Professor of Medicine, 
The Warren Alpert Medical School of Brown University
Senior Director of the Rhode Island Infectious Diseases Research (RIID) Program 
Co-Director of Antimicrobial Stewardship Program, and Infectious Diseases Pharmacotherapy Specialist, Providence Veterans Medical Center
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ANTIMICROBIAL STEWARDSHIP

SYSTEM-LEVEL INTERVENTIONS

Clara Ni, PharmD, BCIDP
Clinical Pharmacist – Antimicrobial Stewardship
MedStar Georgetown University Hospital
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OBJECTIVES

Identify challenges of system-level work

Share strategies on how to address 
challenges of system-level work

Interpret the standardized antimicrobial 
administration ratio (SAAR)
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CDC Core Elements

Hospital 
Leadership 

Commitment
Accountability Pharmacy 

Expertise Action

Tracking Reporting Education

CDC. Core Elements of Hospital Antibiotic Stewardship Programs. Atlanta, GA: US Department 
of Health and Human Services, CDC; 2019. Available at https://www.cdc.gov/antibiotic-

use/core-elements/hospital.html.
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GENERAL CHALLENGES OF SYSTEM-LEVEL WORK

Standard System

Different 
policies

Different 
EHR

Different 
sizes

EHR: electronic health record
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ATRIUM HEALTH

Location Southeast
System 28 acute care facilities

67.9%  ≤200 beds
35.7% without ID consult service access (tele or in-
person)
4 different electronic medical record systems

System-Level 
Resources

Medical director
2 FTE clinical pharmacist
1 FTE data analyst

FTE: full time equivalent

Logan, et al. The Joint Commission journal on quality and patient safety. 2019; 45:591–599 
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ATRIUM HEALTH
System-Level 
Structure

Bimonthly system wide meeting
Monthly coaching call with central advisory team: review 
data trends, discuss targets, monthly DOT data, education
Site visits

Opportunities Education: annual symposium, newsletter, empiric antibiotic 
therapy guidelines
Maximizing/creating resources:
• Integrate responsibilities into existing daily rounds
• Hospitals without ID MD/RPh – relied on routine access 

to system level resources
• Business plan for dedicated stewardship pharmacist
Optimizing technology: integrate CDS system into work flow
Communication (amongst local level groups)
• local multidisciplinary ASC
• incorporate into another standing committee

ASC: Antibiotic subcommittee; CDS: clinical decision support; DOT: days of therapy

Logan, et al. The Joint Commission journal on quality and patient safety. 2019; 45:591–599 
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ATRIUM HEALTH - Outcomes
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BJC HEALTHCARE

Location Midwest
System 13 acute care facilities

46.2% ≤200 beds
System-Level 
Resources

0.35 FTE ID physician
0.6 FTE clinical pharmacist
0.5 FTE RN
• 60 members system-wide 

Lane MA, et al. Am J Health Syst Pharm. 2019;76(1):34-43.
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BJC HEALTHCARE

System-Level 
Structure

Bimonthly system wide meeting

Opportunities Education: local/national/online training, regional conferences
Maximizing/creating resources: 
• Contract ASP MD 
• Hospitalist as ASP champion
Optimizing technology (CDS)
Reporting
• Local benchmarking: Tableau dashboard by drug, drug class, 

NHSN drug categories, unit, DRG
• National benchmarking: NHSN AU and AR modules
Leadership support

DRG: diagnosis related group

Lane MA, et al. Am J Health Syst Pharm. 2019;76(1):34-43.
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AVERA HEALTH

Location Midwest (rural)
System 33 acute care facilities
System-
Level 
Resources

ID physician (medical director)
ID pharmacist (pharmacy lead)
AVP Hospital Pharmacy 
(administrative lead)

AVP: assistant vice president

Laible BR, et al. Am J Health Syst Pharm. 2019;76(2):108-113. 
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AVERA HEALTH

System-Level 
Structure

Bimonthly system wide meeting

Opportunities Education: local/national/online training, regional 
conferences
Maximizing/creating resources: 
• Telemed ID
• M-F ASP web-conference
Optimizing technology (CDS)
Reporting (Tableau)
Leadership support

Laible BR, et al. Am J Health Syst Pharm. 2019;76(2):108-113. 
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UNIFYING FACTORS

Developing overarching system structure

Maximizing/creating resources

Optimizing technology

Reporting

Education/Training
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Which of the following are common challenges when implementing 
antimicrobial stewardship across the system? 

A. Limited resources

B. Lack of data/reporting

C. Lack of leadership support

D. All of the above

Knowledge Check
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Which of the following strategies address a CDC Core Element?

A. Holding an annual symposium on antimicrobial stewardship that 
provides continuing education for the healthcare team

B. Naming an Assistant Vice President of Hospital Pharmacy as a member 
of the system-level antimicrobial stewardship committee

C. Using data visualization software to track and report antimicrobial 
usage

D. All of the above

Knowledge Check
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MEDSTAR HEALTH

Not-for-profit

Baltimore-Washington, D.C.

10 hospitals
• 9 acute care
• 1 rehabilitation facility
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MEDSTAR HEALTH

Acute Care 
Hospital

Type No. Staffed Beds

1 Suburban teaching 338

2 Urban teaching 394

3 Suburban community teaching 214

4 Urban teaching 131

5 Suburban community 104

6 Rural 93

7 Rural 178

8 Urban teaching 185

9 Urban teaching 769
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UNIFYING FACTORS

Developing overarching system structure

Maximizing/creating resources

Optimizing technology

Reporting

Education/Training
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CORPORATE PHARMACY STRUCTURE

AVP Pharmacy 
Services

Pharmacy PI Analytics 
Manager

System Medication 
Management Clinical 

Strategist

System Drug Policy 
Specialist

System Director 
Clinical Pharmacy 

Services

System Director Drug 
Use Policy

System Director 
Pharmacy Informatics 

and Technology
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SYSTEM ASP STRUCTURE

Local Antimicrobial 
Stewardship 

Subcommittees

System-Level
ID Pharmacy Clinical 

Practice Council (IDPCPC)

• System Director 
Drug Use Policy

• Monthly
• Formulary 

standardization, 
review and 
feedback of 
CPG and 
proposed 
initiatives 

System-Level 
Antimicrobial Stewardship 

Subcommittee

• System 
Director 
Clinical 
Pharmacy 
Services

• Bimonthly
• 2 ID 

physicians
• Physician 

review and 
approval

System P&T



Copyright 2020 DC Health | Government of the District of Columbia
85

CORPORATE TO FACILITIES

Facilities

Corporate

CDS Renal dosing Antimicrobial 
use criteria

NHSN 
Reporting

Tableau 
dashboard

Vancomycin 
AUC dosing

Clinical 
practice 

guidelines 
(CPG)
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UNIFYING FACTORS

Developing overarching system structure

Maximizing/creating resources

Optimizing technology

Reporting

Education/Training
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MAXIMIZING/CREATING RESOURCES

Hybrid local- and system-
level resource
• Added to larger urban teaching 

hospital with existing 1 FTE ID 
pharmacist

• Provide assistance to local 
stewardship efforts

• Assist with running IDPCPC, 
system ASC

Facilities

Corporate
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MAXIMIZING/CREATING RESOURCES

Stewardship 
Pharmacist

IV to PO

Dose 
adjustment

De-escalation

Staff RPh
IV to PO

Staff RPh
Dose 

adjustment

Staff RPh
De-escalation

Clinical 
Decision 
Support
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UNIFYING FACTORS

Developing overarching system structure

Maximizing/creating resources

Optimizing technology

Reporting

Education/Training
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OPTIMIZING TECHNOLOGY

Build alerts

Educate

ImplementCollect/Analyze Data

Feedback
• Redundant
• Lack of clinical utility
• Alert fatigue
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OPTIMIZING TECHNOLOGY
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OPTIMIZING TECHNOLOGY

Improvements 
made when held 
accountable with 

data
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UNIFYING FACTORS

Developing overarching system structure

Maximizing/creating resources

Optimizing technology

Reporting

Education/Training
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REPORTING

Internal

• Pharmacy PI analytics 
manager
• Workload metrics
• Vancomycin AUC metrics

• Vendor analytics resource
• EHR: antibiotic utilization 

dashboard
• Vancomycin AUC software

External

• GPO database
• NHSN AU reporting

AUC: area under the curve; GPO: group purchasing organization



Copyright 2020 DC Health | Government of the District of Columbia
95



Copyright 2020 DC Health | Government of the District of Columbia
96



Copyright 2020 DC Health | Government of the District of Columbia
97



Copyright 2020 DC Health | Government of the District of Columbia
98

MUE: medication use evaluations
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External Benchmarking 

Addressing provider 
resistance
• “Unique” patient population
• “Our patients are more 

critically ill”

Comparison of variance

• GPO database
• DOT by: drug and base-DRG
• Top 20 AMCs vs. internal 

hospital
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National Healthcare Safety Network
NHSN

NHSN Components

Patient Safety

CLABSI/CAUTI/VAP, etc

Surgical Site Infection

Antimicrobial Use and 
Resistance (AUR)

MDRO/CDI

COVID-19

LTCF

Outpatient

Dialysis

Healthcare 
Personnel Safety

Biovigilance

Outpatient 
Procedure

https://www.cdc.gov/nhsn/pdfs/pscmanual/1psc_overviewcurrent.pdf
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NHSN - Objectives

Evaluate antimicrobial use trends over 
time at the facility and national levels

Risk-adjusted inter and intra-facility 
antimicrobial use benchmarking 

https://www.cdc.gov/nhsn/PDFs/pscManual/11pscAURcurrent.pdf
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NHSN - Metrics

https://www.cdc.gov/nhsn/PDFs/pscManual/11pscAURcurrent.pdf

Days of therapy (“antimicrobial days”) per 1000 days present
𝐷𝑟𝑢𝑔 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑎𝑛𝑡𝑖𝑚𝑖𝑐𝑟𝑜𝑏𝑖𝑎𝑙 𝑑𝑎𝑦𝑠 𝑝𝑒𝑟 𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑐𝑎𝑟𝑒 𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ

𝐷𝑎𝑦𝑠 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑝𝑒𝑟 𝒑𝒂𝒕𝒊𝒆𝒏𝒕 𝒄𝒂𝒓𝒆 𝒍𝒐𝒄𝒂𝒕𝒊𝒐𝒏 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ×1000

𝐷𝑟𝑢𝑔 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑎𝑛𝑡𝑖𝑚𝑖𝑐𝑟𝑜𝑏𝑖𝑎𝑙 𝑑𝑎𝑦𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑖𝑛𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑢𝑛𝑖𝑡𝑠 𝑖𝑛 𝑎 𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑦 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ
𝐷𝑎𝑦𝑠 𝑝𝑟𝑒𝑠𝑒𝑛𝑡 𝑝𝑒𝑟 𝒇𝒂𝒄𝒊𝒍𝒊𝒕𝒚 𝒘𝒊𝒅𝒆 𝒊𝒏𝒑𝒂𝒕𝒊𝒆𝒏𝒕 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ×1000

Antimicrobial days per 100 admissions
𝐷𝑟𝑢𝑔 𝑠𝑝𝑒𝑐𝑖𝑓𝑖𝑐 𝑎𝑛𝑡𝑖𝑚𝑖𝑐𝑟𝑜𝑏𝑖𝑎𝑙 𝑑𝑎𝑦𝑠 𝑓𝑜𝑟 𝑖𝑛𝑝𝑎𝑡𝑖𝑒𝑛𝑡 𝑢𝑛𝑖𝑡𝑠 𝑖𝑛 𝑎 𝑓𝑎𝑐𝑖𝑙𝑖𝑡𝑦 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ

𝐴𝑑𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠 𝑝𝑒𝑟 𝒇𝒂𝒄𝒊𝒍𝒊𝒕𝒚 𝒘𝒊𝒅𝒆 𝒊𝒏𝒑𝒂𝒕𝒊𝒆𝒏𝒕 𝑝𝑒𝑟 𝑚𝑜𝑛𝑡ℎ ×100
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NHSN – Facility Mapping

Facility location is 
“mapped” to one CDC 
Location

CDC-defined Locations

•Acuity level
•Service type

https://www.cdc.gov/nhsn/PDFs/pscManual/11pscAURcurrent.pdf. Version Feb 2021.

https://www.cdc.gov/nhsn/PDFs/pscManual/11pscAURcurrent.pdf
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NHSN – SAAR
Standardized Antimicrobial Administration Ratio

𝑆𝐴𝐴𝑅 =
𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑎𝑛𝑡𝑖𝑚𝑖𝑐𝑟𝑜𝑏𝑖𝑎𝑙 𝑢𝑠𝑒
𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑎𝑛𝑡𝑖𝑚𝑖𝑐𝑟𝑜𝑏𝑖𝑎𝑙 𝑢𝑠𝑒

For specific:
• Category of antimicrobial agent 
• Patient care locations

CDC predictive models

Nationally aggregated data from 2017/2018

Separate predictive models for each antimicrobial agent 
category 
• All antibacterial agents 
• Narrow spectrum beta-lactam agents
• Broad spectrum for hospital-onset infections 
• Broad spectrum for community-acquired infections 
• Anti-MRSA agents
• High-risk CDI agents
• Anti-fungals for invasive candidiasis 

https://www.cdc.gov/nhsn/PDFs/pscManual/11pscAURcurrent.pdf. Version Feb 2021.

https://www.cdc.gov/nhsn/PDFs/pscManual/11pscAURcurrent.pdf
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NHSN – SAAR
Standardized Antimicrobial Administration Ratio

𝑆𝐴𝐴𝑅 =
𝑂𝑏𝑠𝑒𝑟𝑣𝑒𝑑 𝑎𝑛𝑡𝑖𝑚𝑖𝑐𝑟𝑜𝑏𝑖𝑎𝑙 𝑢𝑠𝑒
𝑃𝑟𝑒𝑑𝑖𝑐𝑡𝑒𝑑 𝑎𝑛𝑡𝑖𝑚𝑖𝑐𝑟𝑜𝑏𝑖𝑎𝑙 𝑢𝑠𝑒

𝑆𝐴𝐴𝑅 > 1

• Observed > Predicted
• + statistical 

significance = over-
use?

𝑆𝐴𝐴𝑅 = 1

• Observed = Predicted
• Appropriate use?

𝑆𝐴𝐴𝑅 < 1

• Observed < Predicted
• + statistical 

significance = under-
use?

SAAR alone not definitive

Statistically significant ≠ clinically significant
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NHSN - SAAR

National SAAR 
distributions
• Inform benchmarking 

decisions
• Ex: Antifungals in step-

down units – set goal at 
0.8?

https://www.cdc.gov/nhsn/pdfs/datastat/2019-AU-Report-508.pdf
https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/aur/au-saar-guide-508.pdf 
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NHSN - SAAR

Can use NHSN Statistics Calculator to determine statistical significance between 2 SAAR values

Cannot calculate statistical significance when comparing more than 2 SAAR values.

https://www.cdc.gov/nhsn/pdfs/datastat/2019-AU-Report-508.pdf
https://www.cdc.gov/nhsn/pdfs/ps-analysis-resources/aur/au-saar-guide-508.pdf 
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DeAnthony is evaluating the SAAR value for anti-MRSA agents used in the medical ICUs at his hospital, 
Top Health Medical Center. The local SAAR value is 0.73 (p-value 0.003, 95% confidence interval 
0.433, 0.867), while the 2019 pooled mean SAAR is 1.009. Which of the following is the most 
accurate interpretation of this data?

A. A SAAR value significantly lower than the national SAAR distribution may be concerning for 
under-use

B. The use of significantly fewer anti-MRSA agents at Top Health is indicative of successful 
stewardship efforts

C. A statistically significant SAAR value less than 1 indicates overuse of antibiotics
D. The SAAR value is not statistically significant, and doesn’t allow for meaningful interpretation of 

anti-MRSA agents at Top Health

Knowledge Check
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UNIFYING FACTORS

Developing overarching system structure

Maximizing/creating resources

Optimizing technology

Reporting

Education/Training
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EDUCATION/TRAINING

Policy & 
workflow

Quick 
reference/

FAQs CE 
training 
modules

System-
level 
team

General
• Institution tuition support 

for conference attendance, 
certificates

• Internal CE
• Direct feedback to 

pharmacists

New Initiative
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Summary

System 
Structure

Maximizing 
Resources

Optimizing 
Technology

Reporting

Education
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Summary 

System Structure

• Bimonthly meetings
• Monthly coaching calls
• Site visits
• Pharmacy specific committee
• Corporate structure providing 

stewardship support

Maximizing Resources

• Physician
• Contract ASP MD
• Telemed ID
• Hospitalist as ASP champion

• ASP incorporated into staff RPh 
workflow

• System-level resources support 
hospitals without dedicated ID 
resources

• Split system/local level position
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Summary 

Optimizing Technology

• CDS
• Web-conferencing 

technology
• Use data for 

performance 
improvement

Reporting

• Local benchmarking
• Tableau dashboard
• Vendor supported 

analytics
• National benchmarking

• NHSN AU/AR
• GPO database

Education

• Institution tuition 
support

• Local/regional/national 
conferences

• Online certificates
• Annual symposium
• Newsletter
• Internally developed CE



ANTIMICROBIAL STEWARDSHIP

SYSTEM-LEVEL INTERVENTIONS

Clara Ni, PharmD, BCIDP
Clinical Pharmacist – Antimicrobial Stewardship
MedStar Georgetown University Hospital
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