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Disclosures

None of the presenters have any relevant financial 
relationships with ineligible companies to disclose.

The off-label use of medications will not be discussed 
during this presentation.

*Support for all or part of these activities has been provided by 
the Department of Health and Human Services through the CDC 
Epidemiology and Laboratory Capacity Program.



Learning Objectives
At the competition of this activity, participants will be able to:

1. Recite the CDC's Core Elements of Antimicrobial Stewardship.

2. Identify the priority elements of the CDC's Core Elements of 
Antimicrobial Stewardship.

3.Discuss antimicrobial prescribing in North Dakota.

4. Describe antimicrobial stewardship interventions completed at 
healthcare facilities in North Dakota.

5. Define and overcome barriers to Antimicrobial Stewardship 
interventions.



“Even when there isn’t a fire, 
you’re using a fire 
extinguisher. You bought it, 
you stored it, and you know 
it will work. Antibiotics are 
to infections as fire 
extinguishers are to fires.”

-John Rex, MD, Chief Medical Officer, F2G Ltd



https://arpsp.cdc.gov/profile/geography/north-dakota?tabsection-182=1



Core Elements of Antimicrobial Stewardship

The Core Elements of Outpatient Antibiotic 
Stewardship (cdc.gov)

The Core Elements of Antibiotic Stewardship for 
Nursing Homes (cdc.gov)

https://www.cdc.gov/antibiotic-use/core-elements/health-
departments.html 

https://www.cdc.gov/antibiotic-use/community/pdfs/16_268900-A_CoreElementsOutpatient_508.pdf
https://www.cdc.gov/antibiotic-use/community/pdfs/16_268900-A_CoreElementsOutpatient_508.pdf
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-H.pdf
https://www.cdc.gov/antibiotic-use/core-elements/pdfs/core-elements-antibiotic-stewardship-H.pdf
https://www.cdc.gov/antibiotic-use/core-elements/health-departments.html
https://www.cdc.gov/antibiotic-use/core-elements/health-departments.html


Core Element Uptake in North Dakota

Data from NHSN’s annual facilities surveys



Hospital Core Elements

https://www.cdc.gov/antibiotic-use/images/CoreElements-Hospital-Priorities-Table.jpg 

Priority Elements:
1. Leadership Commitment
2. Accountability
3. Pharmacy expertise
4. Action
5. Tracking
6. Reporting

According to NHSN 
data, only 2 facilities in 
North Dakota are 
meeting all 6 Priority 
Elements

https://www.cdc.gov/antibiotic-use/images/CoreElements-Hospital-Priorities-Table.jpg


Data from SIDP Applications 2018-2023



Igniting Antimicrobial 
Stewardship Action in ND 

Implementation of an MRSA nasal PCR Antibiotic Protocol



Rationale

Broad spectrum antibiotics often initiated for Pneumonia

Literature supported use of MRSA PCR protocol to help de-escalate antibiotic regimens

De-escalation of antibiotics anticipated to result in reduced medications costs, laboratory monitoring 
costs, and potential adverse effects

In addition, studies of protocol use have not shown any difference in inpatient mortality, clinical 
improvement, or length of stay

A decrease in the incidence of acute kidney injury has also been observed 



Implementation Plan

Conducted literature search and drafted a policy

Shared at multi-disciplinary meetings to gather input 

Presented at the Antimicrobial Stewardship Committee 
meeting

Finalized protocol and sought P&T Committee approval 

House-wide education performed through department 
huddles (~10 hours)



Protocol Procedure

• Pharmacy to order nasal MRSA PCR when consulted to 
dose vancomycin or when linezolid is ordered for the 
indication of pneumonia.  

• Patient must be on either medication for less than 48 
hours at the time of the order



Exclusion 
criteria for 

ordering 
MRSA nasal 

PCR

Concurrent use of intranasal 
mupirocin or decolonization therapy

Diagnosis of Cystic Fibrosis

Extra-pulmonary indication for anti-
MRSA therapy

> 48 hours of being on anti-MRSA 
medication



MRSA PCR Test Interpretation

• Poor positive predictive value of 28.6%-35.4%

• If rapid improvement of clinical status with nonproductive sputum, 
the vancomycin or linezolid can probably be discontinued after 48 
hours per provider discretion; the positive result likely represents 
colonization

Positive 
result

• Strong positive predictive value of 95.2% to 99.2%. 

• If the only indication is for pneumonia, the pharmacist will discuss 
with the provider about discontinuing either vancomycin or 
linezolid

Negative 
result

Baby N, Faust AC, Smith T et al., 2017



House-wide Clinical Education

Process Name: 
Antimicrobial Stewardship MRSA PCR 
Antibiotic protocol PCA Author: Carrie Sorenson, PharmD Revision #: 1 

Data PCA 
Issued: 07/01/19 Keep Posted for 14 Days 

Posted on: 
07/01/19  

PROCESS CHANGE ALERT!!! 
Problem Description 

Broad spectrum antibiotic coverage is started for many patients that present with pneumonia.  Current literature supports the use of MRSA PCR 
protocols to narrow therapy in pneumonia based on the negative results.    Patients that are not actively colonized with MRSA are unlikely to 
have a MRSA lower respiratory tract infection.1 This screening provides an additional antimicrobial stewardship tool for avoiding unnecessary 
empiric MRSA therapy for pneumonia.    MRSA nasal PCR protocols have shown to reduce the use of MRSA active antibiotics by two days 
without increasing adverse effects.3,4  This will result in decreased medication and laboratory monitoring costs, as well as potential adverse 
effects, including acute kidney injury.  In addition, studies have indicated that the protocols have shown no difference in inpatient mortality, clinical 
improvement, and length of stay 2,3,4  

What the Standard or Correct Process Should Be 

A. Pharmacy will order nasal MRSA PCR when consulted to dose vancomycin or when linezolid is ordered for the indication of pneumonia.  
Pharmacy can order nasal MRSA PCR if patient has been on either medication for less than 48 hours, and is not on topical decolonization 
therapy.  

B. Nursing should collect the nasal MRSA PCR via nares swab as soon as possible, but antibiotic therapy should not be delayed. 
C. MRSA PCR result interpretation  

1. Positive result (Poor positive predictive value of 37.3%-48.1%) 
a. Pneumonia due to MRSA is uncommon. If the patient improves quickly with nonproductive sputum, the provider can consider 

discontinuation of vancomycin or linezolid after 48 hours.  The positive result most likely represents colonization. 
2. Negative result (Negative predictive value ranges from 95.2% to 99.2%4) 

a. If pneumonia is the only indication for vancomycin or linezolid, the pharmacist will ask the provider if it can be discontinued. 
b. Per nursing policy NSHW0597, a negative PCR test while on MRSA active antibiotics will not be used as a marker to discontinue 

isolation.                                                                                                        References listed in policy #0178                                                 

Initials of staff indicates understanding and agreement of the changes (sign on back if space is limited): 

                

                

                

                

                

 

1 Pane 



Barriers         |      Solutions

Nursing policy regarding MRSA nasal PCR 
testing while on antibiotics was different than 
the pharmacy policy

Worked with IP Director to revise the nursing 
policies and avoid discrepancies/ potential 
confusion

Inconsistent communication among pharmacy 
staff on which patients had lab test ordered, 
timely follow up of result, and intervention 
with provider

Kinetics monitoring form updated to include 
lab result information, and check box for 
follow-up with provider

Lack of awareness of new protocol and 
understanding the importance of collecting 
specimen in a timely fashion

Further education provided department wide 
as well as one-on-one



Post-implementation Evaluation

• Retrospective Residency project
• Primary objective: determine if the duration of IV vancomycin 

or linezolid therapy was shortened following protocol 
implementation 

• Secondary objective: to assess protocol compliance
• Specific data not available to share

• Delay in collecting nasal specimen was observed

• Time from test result to provider intervention varied 
amongst pharmacists, prolonging time to de-escalation

• Provider habits changed to ordering test prior to 
initiation of anti-MRSA antibiotic in the non-severely ill 



Summary

• MRSA nasal PCR protocols have allowed for de-
escalation of MRSA active antibiotics by two days 
without increasing adverse effects. 

• This results in lower medications costs, and costs 
associated with vancomycin serum levels, as well as 
potential adverse effects

• Patients and staff satisfaction may also improve as an 
indirect benefit

• This Antimicrobial Stewardship initiative should be 
considered if onsite PCR testing is available



Stewardship Intervention: 
Facility-Specific Guidelines

Jessica Erickson, PharmD, BCPS



Guidelines Prepared

• Diabetic Foot Infection

• COVID-19

• Community-Acquired Pneumonia
oOutpatient and inpatient management included

• Healthcare-Acquired Pneumonia

• Urinary Tract Infection/Pyelonephritis

• Skin and Soft Tissue Infections
o Impetigo/Ecthyma, Purulent SSTIs, Erysipelas/Cellulitis, Necrotizing 

Fasciitis

• Sepsis (added later)



Guideline Implementation Barriers
* Limited 

formulary and 
medication 
availability 

Lack of lab 
facilities 
(microbiology 
sent out)
  

* Single 
pharmacist 
in facility

Physician 
Resistance



Strategies for Overcoming

• Limited formulary: Review national guidelines to 
identify treatments per disease state, harmonize with 
formulary to include only locally available medications

• No in-house microbiology: Use current antibiograms 
from outside microbiology lab to determine most 
effective medications per local susceptibility

• Single pharmacist: Improve pharmacist effectiveness 
via dedicated time and education



Overcoming Provider Resistance

• Meet with Chief Medical Officer for guideline approval 
and provider perspective

• Widely disseminate copies of guidelines for easy access

• One-on-one meetings with providers

• Medical Staff Meeting education to emphasize facets of 
guidelines that are easier for providers

• Ongoing education emphasizing improvements



Effects of Guidelines on 
Susceptibility

2021 (Baseline) 2022 (Intervention 
started)

2023

E. Coli levofloxacin 80% 97% 96%

S. aureus levofloxacin 50% 80% 100%

S. aureus oxacillin 58% 80% 100%



Facility-Specific Guideline Summary

• Considered local formulary and susceptibilities when 
reviewing national guidelines

• Discussed extensively with providers

• Utilized initial and ongoing education for providers
• Emphasized ease of use

• Ensured information easily available

• Tracked susceptibilities over time and changed guideline 
as necessary



Expanding Antimicrobial 
Stewardship in a 

Community Hospital

Sydney Armbrust, PharmD, BCPS

Assistant Professor of Practice, NDSU

Essentia Health





Expanding Stewardship



Essentia Health Fargo



Original Workflow



• In October 2022, 
additional FTE provided 
the opportunity to expand 
stewardship to devoted 
Monday, Wednesday, 
Friday coverage

• ASP work started with 
global responsibility

• Creation of Infectious 
Disease Pharmacist role

• Internal interviews 
conducted 

• Four pharmacist team that 
rotates weekly

• To be board certified in 
critical care or infectious 
disease

• Identified primary goal of 
reducing fluoroquinolone 
and carbapenem use

Expanding Stewardship at Essentia



New Workflow

• ASP remains a global 
responsibility

• ID pharmacist can provide 
a "bird’s-eye view" of 
antimicrobial use inpatient



Data from Essentia Health Fargo Oct 2021-June 2022 and October 2022-June 2023



Barriers and Future Goals

• Barriers identified:
• Compliance with recommendations vary

• Lag in ID pharmacist follow-up with Monday, Wednesday, 
Friday coverage 

• Goals:
• Work towards Monday-Friday coverage

• Remotely assist critical access hospitals



“ASP steers the ship 
but we need all hands 
on deck to complete 
the journey.”
-Debra Goff, Pharm.D., Professor of Clinical 
Pharmacy Practice and Science at The Ohio 
State University College of Pharmacy



Community Pharmacy Antibiotic 
Call-back Program

Created list that 
printed daily of 

patient with 
antibiotic recently 

filled.

Called patient to 
discuss antibiotic 
directions, side-

effects, and 
duration of 
treatment

Document 
interaction and 
interventions



Other projects

• Urinary tract infection SBAR 
communication tool
• Completed at numerous long-

term care facilities in North 
Dakota

• Created a single page 
communication tool for staff to 
communicate with providers

• Partners
• DON
• Facility administrator

• Barriers
• Scheduling time to train staff and 

meeting with partners to 
complete project





In what ways can 
technology be leveraged 
to support antimicrobial 
stewardship efforts and 
improve overall patient 
outcomes?

This Photo by Unknown Author is licensed under CC BY-NC

https://freepngimg.com/png/32329-technology
https://creativecommons.org/licenses/by-nc/3.0/


•What are the key 
goals of antimicrobial 
stewardship 
initiatives, and why 
are they important in 
healthcare settings?



What strategies 
did you employ 
to overcome the 
barriers your 
project faced?



What advise can 
you give to others 
who are working on 
stewardship 
initiatives?
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Thank you!

Emily Perry, PharmD

Carrie Sorenson, PharmD

Jessica Erickson, PharmD

Sydney Armbrust, PharmD, BCPS
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