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Alex Neukirch, PharmD

Consultant Pharmacist

Consonus Pharmacy

Nebraska 
Infection Control 
Network 

• Outline components recommended by CDC for tracking, 
reporting, and education

• Provide specific examples of parameters and metrics for tracking

• Review strategies to report antimicrobial stewardship-related 
activities and outcomes

• Present methods to provide antimicrobial stewardship-related 
education 
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Plan
Treatment Protocol

Diagnostic Algorithm

Do
Educate Prescribers

Roll Out Protocol

Study
Compliance

Usage

Act
Revise Protocols

Execute Corrections 

What are we trying to 
Improve?
• Appropriate Antibiotic use
• Resident quality 

of care
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•Antibiotic starts per 1000 resident-days

•Days of therapy per 1000 resident-days

Antibiotic Use 

Measures

•Use of clinical assessment tool

•Dose, duration, indication documentation

•Antibiotic selection based on guidelines

Process 

Measures

•Antimicrobial resistance

•Antimicrobial-associated adverse events

•Clostridioides difficile infection rate

Outcome 

Measures

https://www.cdc.gov/longtermcare/pdfs/core-elements-antibiotic-stewardship.pdf

What to Track

•Number of 

antimicrobial 

starts

•Antimicrobial 

days of 

therapy

How to Organize 

Data

•Overall

•By antibiotic 

class

•By indication

•By prescriber

•By individual 

agent

How to Present 

Data

•Antibiotic 

starts per 

1000 

resident-days

•Days of 

therapy per 

1000 

resident-days
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 Converts the number of starts, or days of 
therapy to a rate

 Allows comparison between facilities of 
differing size

 Recommend to do by month

Example:
 (# of antibiotic starts in August ÷ # of resident days August ) X 1000

 (# of days of therapy in August÷ # of resident days August) X 1000
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 Search “CDC NHSN AUR 
MODULE”

 CDC document on how to 
submit antibiotic use data to 
NHSN AUR module

 Provides comprehensive list of 
antimicrobials

 Classifies as Anti-viral, Anti-
bacterial, or Anti-fungal

 Provides Drug Class 
information

 Only lists generic names

https://www.cdc.gov/nhsn/pdfs/pscmanual/11pscaurcurrent.pdf  Accessed 9/21/23

https://www.cdc.gov/nhsn/pdfs/pscmanual/11pscaurcurrent.pdf  Accessed 9/21/23
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https://www.cdc.gov/nhsn/pdfs/pscmanual/11pscaurcurrent.pdf
https://www.cdc.gov/nhsn/pdfs/pscmanual/11pscaurcurrent.pdf
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 Antivirals
 Topical antifungals
◦ Nystatin, clotrimazole, ketoconazole

 Topical antibiotics
◦ Triple antibiotic, bacitracin, mupirocin

 Antibiotic-containing eye and ear drops/ointments
◦ Gentamicin, tobramycin, erythromycin

 Agents that work within GI tract or not absorbed
◦ Sulfasalazine, rifaximin
◦ Exceptions: vancomycin PO, fidaxomicin

 Urinary tract antiseptic/analgesic
◦ Methenamine, phenazopyridine

 Obtain data

◦ Antibiotic dispense report from pharmacy

 Quick/Easy to obtain, but may require some 
fixing (see example)

◦ Antibiotic start log

 More work upfront, but greater control over 
data

https://asap.nebraskamed.com/facilities/long-term-care/tools-and-templates-for-long-term-care/
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 Remove agents that shouldn’t be 
counted

◦ Bacitracin, clotrimazole

 Assume each line represent one 
antibiotic start

◦ 9 lines = 9 starts

 Calculate starts/1000 resident-days
9 𝑠𝑡𝑎𝑟𝑡𝑠

450 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡−𝑑𝑎𝑦𝑠
∗ 1000 = 20

May Antibiotic Report

May Resident-Days = 450

Pharmacy Dispense Report Example

 Duplicate listing with same 
drug, dose, and duration
◦ For different residents?

 Need patient level data to confirm

◦ Charge to different insurance?

 Need patient level data and prescription 
number

 Was any antibiotic ordered, 
dispensed, but not given?
◦ Request pharmacy for drug 

crediting report if available

◦ Review antibiotic start log

May Antibiotic Dispense Report

May Resident-Days = 450
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 Obtain data
◦ Antibiotic dispensing report

◦ Antibiotic start log if duration recorded

 Remove drug that should not be counted 
(none)

 Sum up ‘Days Supply’ for all antibiotics or 
for specific classes
◦ All agents: 49 days

◦ Cephalosporins: 17 days

 Calculate days of therapy (DOT) per
1000 resident-days

 All =
49 𝑑𝑎𝑦𝑠

490 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡−𝑑𝑎𝑦𝑠
∗ 1000 = 100

 Cephalosporins = ??

August Antibiotic Report

August Resident-Days = 490

 Was antibiotic prescribed and 
dispensed but not given at all?

 Was antibiotic stopped earlier 
than initially prescribed?

 What happens if patient only 
received 
1 dose out of many prescribed 
for a single day (e.g., 
doxycycline)?

August Antibiotic Report

August Resident-Days = 490
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Available at: https://asap.nebraskamed.com/long-term-care/tools-templates-long-term-care/. Accessed 
9/21/23.

Available at: https://asap.nebraskamed.com/long-term-care/tools-templates-long-term-care/. 
Accessed 4/15/2019.
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A resident was taking azithromycin and 
amoxicillin for 5 days for community-acquired 
pneumonia

1. What is the total number of antibiotic starts?

2. What is the total days of therapy?

A resident started Nitrofurantoin twice a day for 5 
days starting the evening of September 30th, and 
finished the course on the morning of October 5th.

1. Does the start count for September, or October?

2. What are the total days of therapy for September?

3. What are the total days of therapy for October?

19

20



4/9/2026

11

Antibiotic Starts

•Assess impact of initiatives that address when antibiotics are not 

appropriate 

(e.g., asymptomatic bacteriuria)

Days of Therapy

•Assess impact of interventions that shorten duration of therapy

•Better metric to monitor overall antibiotic use over time

Standardizing by Patient-Days

•Account for variations in number of residents and lengths of stay

•Allow within facility comparison over time

•Make between facility comparison possible

What to Track How to Organize Data How to Present Data

Was assessment tool 
used? (Y/N)

Overall
(200 assessment performed)

% of time assessment 
tool used for an 
infection

Which tool was used?
(UTI SBAR, RTI SBAR)

By type of infection
(UTI, SSTI)

% of suspected infection 
met criteria before 
starting ABX

Were criteria met?
(Y/N)

By unit
(2 east, 2 west)

Who assessed the 
resident?
(Nurse A, Nurse B)

By person assessing 
resident
(Nurse A, Nurse B)

21
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UTI SBAR Loeb Criteria for Initiating Antibiotic

• Antibiotic orders with dose, frequency, 

duration, indication documented
What to Track

• Overall

• By prescribers

How to Organize 

Data

•% of all antibiotic orders with required documentation

•% of antibiotic orders from a specific prescriber with 

required documentation

How to Present 

Data

• Capture data before getting missing info

• Request nurses to capture info for all new 

antibiotic orders

Logistics

23
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 Only if facility-specific treatment guidelines are available
◦ Based on national guidelines, resistance pattern, prescriber preferences
◦ Work with consultant pharmacists, medical directors to create

 What to track
◦ Frequency guideline-recommended antibiotics are selected
◦ Frequency the correct dose is selected
◦ Frequency correct duration is prescribed

 Capture data monthly or quarterly if antibiotic use is low

 Data can be from
◦ Consultant Pharmacist
◦ Antibiotic start/infection log
◦ Indication MUST be documented for successful tracking

 Antibiotic susceptibility patterns for specific organisms in a 
period

 Based on >30 isolates of an organism to increase statistical 
power
◦ But >20 isolates acceptable per AHRQ
◦ Can increase isolates by increasing timespan (e.g., to 24 months)

 Should only base information on 1st positive culture from 
multiple consecutive positives

 If large number of positive cultures, can categorize antibiogram
◦ By culture source (e.g., urine cultures)
◦ By nursing units

25
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• What antibiotic should be selected if suspecting 1st episode of UTI in 
a resident?

• Things to consider
– Does patient have history of UTI where culture data is available?

– What is the most likely organism in UTI?

– What is the antibiotic with the highest percent susceptibility?

– Can antibiotic only be given PO?  Is antibiotic readily available in NH?

 NHSN tracking
◦ MRSA (methicillin-resistant Staphylococcus aureus)
◦ VRE (vancomycin-resistant enterococci)
◦ ESBL (extend spectrum β-lactamase) Gram negative bacilli
◦ CRE (carbapenem-resistant Enterobacteriaceae)
◦ Clostridioides difficile infections

 Data can be standardized by 
◦ Resident-Days
◦ Number of new admissions

 Why track them?
◦ Direct consequences of the extent of antibiotic use AND 

infection control practices

27
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 Rates of antibiotic-related adverse events
◦ C difficile infections
◦ Diarrhea, loose stools unrelated to CDI
◦ Rash, hives
◦ Fluoroquinolones: Tendon rupture, hypo/hyperglycemia, confusion, seizure, 

neuropathy, others

 Requires careful review of clinical records to determine causality
◦ Naranjo adverse drug reaction probability scale1

◦ Classify causal relationship as definite, probable, possible, doubtful

 Request assistance from 
◦ Consultant pharmacist as part of monthly drug use evaluation
◦ Medical director
◦ Specific nurse caring for resident who experienced the ADR

Naranjo CA, et al. Clin Pharmacol Ther 1981:30:239-45.

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

Accessed 4/15/19.
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 Defined daily dose (DDD) per 
1000 resident-days
◦ Requires more calculations

◦ DDD definitions may not reflect 
how antibiotics are usually dosed

 Point prevalence survey
◦ % residents receiving antibiotics 

on a single day

◦ Easier to determine but does not 
inform overall use

 Antibiotic utilization ratio
◦ Total monthly DOT/total monthly 

resident-days

◦ Represent average DOT in a 
single resident-day

 Antibiotic-related costs
◦ Important from an administrative 

perspective

◦ Costs fluctuate and may not 
represent overall use

31
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 CDC recommends reporting 
tracked data to:
◦ Clinical providers

◦ Nursing staff

 ASAP experience from onsite 
visits

 Tracked data typically only 
available to a select few (e.g., 
QAPI)

 What good is it if no one 
knows 
about it!
◦ Data can increase buy-in

◦ Resistance rate may deter use

◦ Rate of inappropriate UA/culture 
may improve use of assessment 
tool

◦ Justify your existence in the 
facility

 Who to report to
◦ Prescribers

◦ Nursing staff

◦ Selectively to residents/families

 What to report
◦ Antibiotic use data (starts, 

DOT)

◦ Rates of specific infections

◦ Compliance to policy (met 
criteria before starting 
antibiotics)

◦  $$ spent on antibiotics

 How to report
◦ Use existing system 

 Newsletter, QAPI report

◦ Frequency varies based on type 
and volume of information

 Annually for antibiogram, antibiotic 
spending

 Quarterly, semi-annually, or 
annually 
for other info

33
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From: https://asap.nebraskamed.com/long-term-care/tools-templates-long-term-care/. 

Accessed 4/15/19.
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Who to Educate

• Prescribers

• Nurses

• Residents

• Families

What to Educate

• Appropriate use

• Mcgeer/Loeb 

Criteria

• Consequences 

of misuse

• What is ASP

• Program goals

• Interventions

• Program 

leaders

When to Educate

• As needed

• Annually: 

antibiogram, 

general ASP 

education

• Quarterly: 

Resistance / C 

diff rates, DOT, 

antibiotic starts

• As needed: 

New residents, 

employees, 

interventions

How to Educate

• Pamphlets / 

Flyers

• Pocket guides

• Newsletters

• Face-to-face 

interactive 

lectures

• Web-based 

education

Consequence of 
misuse

What is ASP & Goal of ASP

Program leaders

Specific ASP tasks

Who is responsible

https://asap.nebraskamed.com/facilities/long-term-care/educational-materials-for-long-term-care/

37
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From: https://www.cdc.gov/antibiotic-use/pdfs/NursingHome-Toolkit-508.pdf. Accessed 9/1/24

From: https://www.cdc.gov/longtermcare/prevention/antibiotic-stewardship.html. Accessed 
9/18/17.
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From: https://www.cdc.gov/antibiotic-use/pdfs/AU-nursing-home-trifold-brochure-P.pdf. Accessed 9/1/24

From: 
https://www.cdc.gov/longtermcare/prevention/
antibiotic-stewardship.html. Accessed 9/19/17.

Courtesy of Chase Griffin, RN, Immanuel 
Fontenelle (now , Omaha, NE.
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https://www.youtube.com/@nebraska_icap_asap/featured

 Tracking, reporting, and education are important core elements that 
have direct impact on antimicrobial use

 Tracking includes policy compliance, antibiotic use, antibiotic 
resistance, and infection rates

 Reporting should inform prescribers, staff, residents of ASP  
activities and outcomes

 Education should be target audience specific and include goals of 
ASP, appropriate antibiotic prescribing/use 
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 Nebraska ASAP (asap.nebraskamed.com)

 CDC (cdc.gov/longtermcare/prevention/antibiotic-

stewardship.html)

 AHRQ (ahrq.gov/nhguide/index.html)

 University of Rochester (rochesterpatientsafety.com/)

45
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