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Objectives
• List reasons for developing antimicrobial stewardship programs
(ASP): the whys
• Outline the goals of ASP: the whats
• Describe the role of various personnel in ASP: the whos
• Introduce common ASP strategies: the hows

Why is ASP
needed?

Development of Antibiotic Resistance
•

Resistant bacteria are selected when colonizing or infecting bacteria are
exposed to antibiotics

•

Longer exposure to antibiotics  more likely to become colonized with
resistant organisms

•

Highest risk patients:
– Immunocompromised
– Hospitalized
– Invasive devices

Where Does All This Resistance Come From?
•

Changes in antibiotic use parallel
changes in prevalence of resistant
pathogens

•

Resistance is more prevalent in
healthcare- vs. community-acquired
infections

•

Most resistant pathogens arise in
acute or long-term care facilities

•

Hospitals/areas with highest rates of
antibiotic use have the highest rates
of resistance

Correlation between Penicillin Use and Prevalence of
Penicillin Non-Susceptible S. pneumoniae

Goossens H, et al. Lancet. 2005;365:579-87.

Evidence of Antibiotic Overuse in
Long-Term Care Facility
Study Population

• Review of 100 random course of
antibiotics over 6 months
• Performed by 2 ID physicians in a
160-bed skilled nursing facility

100 regimens
1351 DOT

Antibiotic wholly
unnecessary

Antibiotic necessary
58 regimens

42 regimens

• 1351 total days of therapy (DOTs);
43% of DOTs were unnecessary

Part of regimen
unnecessary

All of regimen necessary

36 regimens

22 regimens

• >60% of antibiotic courses were at
least partly unnecessary

Peron EP, et al. J Am Geriatr Soc 2013:61:289-90.

1017 DOT

334 DOT

323 DOT

494 DOT

Unnecessary days

Necessary days

241 DOT

253 DOT

Reasons for Inappropriate Antimicrobial
Prescribing in Urinary Tract Infections
• Evaluated antibiotic appropriateness for
treatment of urinary tract infections

• Urinalysis sent for 172 patients
o 146 (85%) did not meet treatment criteria; 70
started on antibiotics
o Two out of five patients received antibiotic
inappropriately

• 8x more likely to develop CDI with
inappropriate antibiotic

60

PERCENT OF PATIENTS

o Does patient meet criteria tor start antibiotic?
o Is antibiotic regimen (agent, dose, frequency,
duration) consistent with national guidelines?
o Did patient develop C difficile infection (CDI)?

Antibiotic Regimen
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Rotjanapan P, et al. Arch Intern Med 2011:171:438-43.

Right Dose

Right Duration

Consequences of Antibiotic Overuse
Resistant Pathogens
Clostridium difficile Infections

• Estimated annual costs (in 2008 dollars)
 $20 billion in excess direct healthcare costs
 $35 billion in lost productivity
http://www.cdc.gov/drugresistance/threat-report-2013/pdf/ar-threats-2013-508.pdf.

Limited New Antibiotic Options
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Target = ESKAPE
Enterococcus faecium
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa
Enterobacter species

Infectious Diseases Society of America. Clin Infect Dis 2011;52(suppl 5):S397-S428.
Theuretzbacher U. Recent FDA Antibiotic Approvals: Good news and Bad News.
Available at: http://cddep.org/blog/posts/recent_fda_antibiotic_approvals_good_news_and_bad_news#sthash.adecdYpE.dpbs.
Drug@FDA: FDA Approved Drug Products. Available at: https://www.accessdata.fda.gov/scripts/cder/daf/index.cfm.

Incidence of Adverse Drug Events in LTCF
• Evaluated adverse drug events (ADE)
in two LTCF totaling 1229 beds
• 815 ADE identified among >1200
residents (9.8 events per 100 residentmonths)
o >25% of events were serious
o 42% deemed preventable
o Mostly from monitoring (80%) and
ordering (59%) errors

• 105 (13%) from antimicrobial use
o Quinolones, clindamycin, and TMP-SMX
most commonly implicated

Gurwitz JH, et al. Am J Med 2005;118:251-8.

Risk Factors Associated with ADE
Parameter

Odd Ratio

95% CI

On 6-8 medications*

1.4

0.9 – 2.0

On 9-11 medications*

1.7

1.1 – 2.6

On ≥12 medications*

2.1

1.3 – 3.5

Anticoagulants

3.1

1.7 – 5.6

Antipsychotics

2.4

1.7 – 3.5

Antimicrobials

1.9

1.3 – 2.8

* Compared to residents on 1-5 medications.

What Do We Do?
Options
1. Create new drugs
2. Learn to use what we have more wisely

3. Infection prevention will also help

What is an ASP?

What is Antimicrobial Stewardship?
• Rational, systematic approach to antibiotic use
• Using or implementing processes that are designed to
optimize antibiotic use
• Includes interventions to guide clinicians:
–
–
–

When are antibiotics needed
Which antibiotics should be used
Optimal dose, route, and duration of therapy

Goals of Stewardship
•

Primary goals:
–
–
–

•

Improve quality of patient care
Improve public health
Stabilize or reduce rates of resistance

Financial goals are always secondary
Right drug
Right dose
Right duration

Dellit TH, et al. Clin Infect Dis 2007;44:159-77.

Cure/prevent infection
Minimize toxicity
Prevent emergence of resistance

CMS Requirement for Conditions of
Participation
For long-term care facilities
 Rules finalized on 10/4/2016 as an overall effort to improve care in LTCF
 42 CFR 483.80(a)(3)
–

“…Infection Prevention and Control Program (IPCP) that must include an antibiotic stewardship
program that includes antibiotic use protocols and system to monitor antibiotic use.”

 42 CFR 480.80(a)(4)
“…a system for recording incidents identified under the facility’s IPCP and the corrective actions taken
by the facility.”

 Must be implemented in Phase 2 by

11/28/2017

https://www.gpo.gov/fdsys/pkg/FR-2016-10-04/pdf/2016-23503.pdf

ASP Core Elements - LTCF
Leadership Commitment
Accountability
– MD, pharmacist, and nursing
Drug Expertise
– MD with ID/ASP knowledge
– Consultant pharmacist
Action
Tracking
Reporting
Education

http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html

Antibiotic “Stewardess”
Not that Far Off
Airline Stewardess

Antimicrobial Stewardship

Check security, start boarding process to
begin journey

Assess residents before starting
antibiotic course

Passport

Antibiogram is passport to facility microbiology

See the word at 35,000 ft

See use & resistance in aggregate (35,000 ft vs. 1
resident at a time)

Your safety is their priority

Residents safety and outcomes are our priority

Hudson River plane landing – “miracle” vs. carefully
planned system in place exercised by skilled team

Develop systems using a specialized team to promote
antibiotic use

Adopted from Belinda Ostrowsky, MD, MPH, FSHEA, FIDSA. Circa 2010.

Who should be
part of ASP?

The Stewardship Team
• Ideally anyone who prescribe, dispense, administer, or receive antibiotics
• Should be multidisciplinary
• Core members
–
–
–
–

Medical director
Director of Nursing
Infection preventionist
Consultant/dispensing pharmacist

• Additional members
–
–
–

Members of Quality Improvement
Nurses
Providers

http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html

Who is Available in the Real-World?
•

Statewide surveys of ASP practices in LTCFs (NE, MI)

Parameters
(Data Expressed as %)

NE
(N = 37)

MI
(N = 86)

Hospitals
(N = 406)

60

17

51

Infection control professionals

68

85

51

Director of nursing or nurses

32

48

Not Reported

Medical director or ID physicians

27

48

71

Pharmacist or ID pharmacists

23

43

59

Established ASP / ASP activities
ASP Compositions

•

Composition in LTCF typically different from hospitals

Van Schooneveld T, et al. Infect Control Hosp Epidemiol 2011;32:732-4.
Malani AN, et al. Infect Control Hosp Epidemiol 2016;37:236-7.
Doron S, et al. Clin Ther 2013;35:758-65.

Responsibilities of Stewardship Team Members
Member

Primary Responsibilities

Medical Director

Set standard for antibiotic prescribing
Liaise with other medical staff

Director of Nursing

Set practice standard for nursing staff
Ensure adequate staffing / resources for IP and ASP activities

Infection Preventionist

Responsible for IPCP, which include ASP
Track infection trends (e.g., MDRO, CDI)
Provide ASP-related data to quality committee

Consultant Pharmacist

Perform medication regimen review
Report antibiotic use data
Assist with development of treatment guidelines

Nursing Staff

Employ standard clinical assessment and communication tools
Monitor patient response to therapy and availability of culture results
Perform antibiotic time-out

Other Providers

Support antibiotic prescribing practices set by facility ASP
Attend / participate in required ASP education and other activities

http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html

Jump RLP, et al. J Am Med Dir Assoc 2017 Sep 18 [Epub ahead of print].

Nurses in Antimicrobial Stewardship Activities
ASP Task

Core Elements Example of Nurse’s Role

Triage/Isolation

Accountability
Drug Expertise
Education

Initially assess source of infection
Identifies appropriate precaution

Early / appropriate
culture

Accountability
Drug Expertise
Tracking

Obtain cultures before antibiotics
Monitor/report culture results

Adverse events
monitoring

Action
Tracking
Education

Monitor/report adverse events

Antibiotic dosing

Drug expertise
Action
Tracking
Education

Obtain appropriate drug levels

Transition of care to Action
different acuity level Tracking
Education

Communicate clinical information
(diagnosis, management) to
hospital/VNA

Available at: http://www.nursingworld.org/ANA-CDC-AntibioticStewardship-WhitePaper. Accessed 9/26/17.

How to antibiotic
stewardship?

ASP Core Elements - LTCF
Leadership Commitment
Accountability
–

MD, pharmacist, and nursing

Drug Expertise
–
–
–

Consultant pharmacist
Hospital partner with ASP
Regional ASP network

Action
Tracking
Reporting
Education
http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html

Things to
discuss in
the future

Assumed
already
established

IDSA/SHEA Stewardship Strategies
General Interventions

Pharmacy-Based Interventions

Prospective audit feedback
Restriction/Pre-authorization
Practice guidelines
Antibiotic use based on syndrome
Reduce use of CDI-associated antibiotics
Clinical decision support system
Educate prescribers to review antibiotic regimens

Pharmacokinetic monitoring service
IV to PO conversion
Use of PK/PD-optimized dosing regimens
Allergy assessment
Shortest effective duration of therapy

Not all are
applicable to LTCF
Laboratory-Based Interventions
Antibiograms based on sample source, location, age
Selective susceptibility reporting
Rapid testing for viral respiratory pathogens
Rapid diagnostic for blood cultures
Procalcitonin to reduce antibiotic use
Fungal biomarkers to reduce antifungal use
Dellit TH, et al. Clin Infect Dis 2007;44:159-77.
Barlam TF, et al. Clin Infect Dis 2016;62:e51-77.

Population-Based Interventions
Guideline for febrile neutropenia
Antifungals in immunocompromised
Long-term care facility interventions
Neonatal ICU
Terminally ill patients

Strategies for LTCF ASP
• Develop policies to support optimal antibiotic prescribing
 Ensure medication safety policy applied to antibiotic use
 Perform medication regimen review to check for
 Unnecessary medications (excess dose/duration; inadequate monitoring/indication)
 Medication-related problems, medication errors, other irregularities

• Board interventions to improve antibiotic use
 Standardize practices for residents suspected of having infections
 Use standardized methods to evaluate residents
 Communicate evaluation findings to providers
 Only request tests and/or antibiotic if appropriate

 Perform antibiotic review 72 hours after starting
 Reassess patient’s condition
 Check availability of culture results
http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf

Strategies for LTCF ASP
• Develop policies to support optimal antibiotic prescribing
 Ensure medication safety policy applied to antibiotic use
 Perform medication regimen review to check for
 Unnecessary medications (excess dose/duration; inadequate monitoring/indication)
 Medication-related problems, medication errors, other irregularities

• Board interventions to improve antibiotic use
 Standardize practices for residents suspected of having infections
 Use standardized methods to evaluate residents
 Communicate evaluation findings to providers
 Only request tests and/or antibiotic if appropriate

 Perform antibiotic review 72 hours after starting
 Reassess patient’s condition
 Check availability of culture results
http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html
https://www.cms.gov/Regulations-and-Guidance/Guidance/Manuals/downloads/som107ap_pp_guidelines_ltcf.pdf

Example of Standard Assessment and
Communication Tool
• Tool serve 2 purposes
 Provide assessment checklist
 Based on McGeer criteria

 Provide visual reminder and
script of info to communicate
to providers
 SBAR

From: https://asap.nebraskamed.com/long-term-care/tools-templates-long-term-care/
Loeb M, et al. Infect Control Hosp Epidemiol 2001;22:120-4.

Example of Antibiotic Time-Out
• Information to review include
 Patient status after starting therapy
 Improved
 No change
 Deteriorated

 Microbiology data
 Available or not
 Positive or negative
 If positive, is microbe susceptible
to antibiotic prescribed

•

Also provide visual reminder
and script for communication

From: https://asap.nebraskamed.com/long-term-care/tools-templates-long-term-care/

Strategies for LTCF ASP
• Other board interventions
 Require specific information on all antibiotic prescription
 Dose, frequency, duration
 Indication that is syndrome specific (should not just say ‘infection’)
 Indication that makes sense (A fib is not an appropriate indication for ciprofloxacin)

 Treatment protocols or guidelines
 Consider resistance pattern
 Consider whether agent is on formulary
 Work with prescribers, pharmacists to determine agent, dose, route, duration

http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html

Example of Indication and Duration

Strategies for LTCF ASP
• Other board interventions
 Require specific information on all antibiotic prescription
 Dose, frequency, duration
 Indication that is syndrome specific (should not just say ‘infection’)
 Indication that makes sense (A fib is not an appropriate indication for ciprofloxacin)

 Treatment protocols or guidelines
 Consider resistance pattern
 Consider whether agent is on formulary
 Work with prescribers, pharmacists to determine agent, dose, route, duration

http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html

Example of Treatment Recommendation

https://www.nebraskamed.com/for-providers/asp/plans

Examples of Treatment Recommendation

http://www.rochesterpatientsafety.com/Images_Content/Site1/Files/Pages/Guidelines%20for%20Treat
ment%20of%20Pneumonia%20(1).pdf

Pharmacy-Based Interventions
•

Perform medication use review, including antibiotics
 Review all antibiotic regimens for appropriateness

•

Establish clinical/laboratory standard for monitoring adverse
reactions from antibiotics
 Monitor for common adverse reactions (e.g., rash, diarrhea)

•

Review microbiology data to guide antibiotic selection



Based selection on antibiogram information
Prepare treatment guidelines/recommendations

http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html

Laboratory-Based Interventions
•

Antibiogram
 Important to guide antibiotic selection

•

Notify facility of positive culture results timely
 Phone calls
 Fax results

•

Notify facility of MDRO, C difficile test results




For prompt isolation
For transfer to higher acuity setting
For selection of appropriate treatment

http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html

Example of Antibiogram

Selecting a Strategy
• Should be based on
–
–
–
–
–

Size of facility
Availability of personnel / expertise (IP, pharmacist, micro, ID)
Financial resources / manpower
Electronic ordering / clinical decision support systems
Goals

• Customize
–

One size will not fit all

Tiered Implementation of ASP Activities

Things to Remember with Strategy
Implementation
•

Formulate a plan



•

Made plan known




•

Enlist others to help
DO NOT implement everything all at once (3 at most at one time)

Advertise what will be implemented, when, why, and goal
Educate all staff member
Don’t leave out providers

Ask and/or negotiate




Request monthly antibiotic use report from pharmacy
Annual antibiogram from contract lab
Put it in writing (i.e., in contract)

Metrics to Measure ASP Activities
Measurement for usage
–
–
–

Days of therapy (DOT) / 1000 resident-days
Antibiotic starts / 1000 resident-days
Can be summarized as overall, by antibiotic class, by individual agents

Measurement for process
–
–

Compliance to assessment, treatment algorithms
Compliance to antibiotic prescription (dose, frequency, duration, indication)

Measurement for clinical outcomes
–
–
–

C difficile infection rates
Adverse reaction rates
Antibiotic resistance rates (e.g., MDRO)

http://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html

Other Metrics to Show ASP Efforts
• Time spent performing




Tracking facility infection
Obtaining antibiotic use data
Summarizing data for meetings

• Number of people educated on ASP, appropriate use




Prescribers
Nurses
Residents / family members

• Number of internal and external outreach activities



Infection control fair
Community health fair

Summary
•

Antimicrobial resistance is increasing and leads to increased morbidity and
mortality for patients and overall healthcare costs

•

ASPs are necessary
–
–
–

Unnecessary use of antibiotics is common
Antibiotic use is the key driver of resistance
Regulatory requirements

•

Primary goal of ASPs is to improve patient care and public health

•

Key recommendations for ASPs include
–
–

Establishing a multidisciplinary team
Implementing general interventions as well as pharmacy-,
and laboratory-based strategies

Assessment Question 1
Which of the following is not a consequence of antibiotic misuse?
A. Development of resistant pathogens
B. Secondary infections

C. Decreased length of stay and costs
D. Adverse drug reactions

Assessment Question 2
Which of the following is not a primary goal of antimicrobial stewardship
programs?
A. Limit facility spending on antibiotics
B. Improve public health
C. Prevent development of resistance
D. Improve patient care and outcomes

Assessment Question 3
Which of the following is/are antimicrobial stewardship strategies that can be
implemented in LTCF?
A. Prepare antibiogram
B. Use standard clinical assessment and communication tool
C. Monitor antibiotic use
D. All of the above

Need More Nebraska ASAP?
For additional resources, visit
https://asap.nebraskamed.com

