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Key Points

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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The Performance Improvement Cycle

.
Why we track Metrics
\1
What are we trying to Plan
Improve?
« Appropriate Antibiotic use Treatment Protocol
+ Resident quality | Diagnostic Algorithm
of care
y \*
Act | Do
Revise Protocols | Educate Prescribers
i Roll Out Protocol .
N/
Study V

Compliance |

Tracking Core Element
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What Should be Tracked?

An tl b I Ot IC U Se - Antibiotic starts per 1000 resident-days

M easures - Days of therapy per 1000 resident-days
Process - Use of clinical assessment tool
-Dose, duration, indication documentation
M easures - Antibiotic selection based on guidelines
Outcome - Antimicrobial resistance
- Antimicrobial-associated adverse events
M easures - Clostridioides difficile infection rate

https://www.cdc. I /pdfs/col ! ibioti ip.pdf

Tracking Antimicrobial Use

How to Organize How to Present
Data Data

- Number of - Overall - Antibiotic
antimicrobial . By antibiotic starts per
starts class 1000

- Antimicrobial . By indication resident-days
d:lys of - By prescriber ° Dhays of
therapy - By individual therapy per

a;'ent 1000

resident-days
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Why Per 1000 Resident Days?

» 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

Why Track Standardized Starts and Days of
Therapy?

2024 Antibiotic Starts for 2024 Antibiotic Starts
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What Antimicrob

als Should be Tracked?

Search “CDC NHSN AUR
MODULE”
CDC document on how to
submit antibiotic use data to
NHSN AUR module
Provides comprehensive list of e
antimicrobials
Classifies as Anti-viral, Anti—
bacterial, or Anti-fungal
Provides Drug Class

information

Only lists generic names

ZINHSN

Antimicrobial Use and Resistance (AUR) Module

Contents

Intraducton

Introduction
Requirements.

Appendix A. Table of Wstructions: Antimicrobial Use Otion
Appendix 8. List of Antimicrobials.

Appendix D: ist of SAARS"

Appendix £ Antimc(obial Groupings 0r SAAR & Rate Table Cakulatons*
2. Antimcrobial Resstance (AR) Option. :

Introduction

Requirements.
0aa

References. -
Appendix . st of Exgible Organisms for the NASN AR Option.
Appendin G. Technical and tsolate Sased Report Variables.
Appendix H. Denominator Data Varisbles

Appendix L NHSN AR Option Phenotype Defirtions.
Appendix ). Ust of SRiRs and gk

Introduction

Accessed 9/21/23

Examples of Antimicrobials for Tracking

10

Agent I Category ] Class Subclass* Agent ‘ Category ‘ e Subctas®
AMANTADINE Antiinfluenza | M2 ion channel CEFPODOXIME 3generation
Tiikibitois CEFPROZIL il i C C in 2° generation
AMIKACIN Antibacterial Aminoglycosides CEFTAROLINE i i [« C with anti-
AMIKACIN LIPOSOMAL®  Antibacterial | Aminoglycosides MRSA activity
CEFTAZIDIME il i C Ci i Z'GSEHEIBTIDH
AMOXICILLIN Antibacterial | Penicillins Aminopenicillin e
CEFTAZIDIME/AVIBACTAM  Antibacterial B-lacta m/&lzctamase
AMOXICILLIN/ Antibacterial | B-lactam/B-lactamase inhibitor combination
CLAVULANATE inhibitor combination CEFTOLOZANE/ Antibacterial | B-lactam/B-lactamase
AMPHOTERICIN B Antifungal Polyenes TAZOBACTAM inhibitor combination
AMPHOTERICINBLIPID  Antifungal Polyenes CEFTRIAXONE bacterial | G i c in 3generation
COMPLEX CEFUROXIME bacterial | G c in 2*generation
AMPHOTERICIN B Antifungal Polyenes CEPHALEXIN jbacterial | G c in 1% generation
LIPOSOMAL CHLORAMPHENICOL Antibacterial | Phenicols
AMPICILLIN Antibacterial | Penicillins Aminopenicillin CPROFLOXACIN Atbarteral | Fruoroquinaionss
AMPICILLIN/ Antibacterial  B-lactam/-lactamase CLARITHROMVYCIN Antibacterial | Macrolides
SULBACTAM inhibitor combination — -
= = CLINDAMYCIN Antibacterial Lincosamides
ANIDULAFUNGIN Antifungal Echinocandins
- ‘ COLISTIMETHATE Antibacterial | Polymyxins
AZITHROMYCIN Antibacterial  Macrolides . :
COLISTING Antibacterial | Polymyxins
AZTREONAM Antibacterial | Monobactams . h

DALBAVANCIN

https:/ /www.cdc.gov/nhsn/pdfs/pscmanual /11 pscaurcurrent.pdf Accessed 9/21/23
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Drugs That Should NOT Be Counted

Antivirals

Topical antifungals

> Nystatin, clotrimazole, ketoconazole

Topical antibiotics

o Triple antibiotic, bacitracin, mupirocin
Antibiotic-containing eye and ear drops/ointments
> Gentamicin, tobramycin, erythromycin

Agents that work within Gl tract or not absorbed
> Sulfasalazine, rifaximin

o Exceptions: vancomycin PO, fidaxomicin

Urinary tract antiseptic/analgesic

> Methenamine, phenazopyridine

Determining Antibiotic Starts

» 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

Infection and Antibiotic Start Log Collections

Infection and Antibiotic Start Log Template

Infection and Antiblotic Start Log Template Yersion 2

Infection and Antibiotic Start Log Template Version 2 {demo only)

https://asap.nebraskamed.comfacilities /long-term-care /tools-and-templatesfor-long-term-care/
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Determining Antibiotic Starts

Pharmacy Dispense Report Example

May Antibiotic Report

SULFAVETHONAZDLE- | SULFPANETADRAZOLE- S
rawEToes [P 05 A LET
030G

CETUAGXNE AXETL 500
w148

7 [CITALOSPORNS

CEFURGRIE AETL 2501
28

T [CEPPALGEPORRS

CEFUAOXNE AXETL 250
waas

T

ERGRRS

May Resident-Days = 450

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
S ruEEr——— =
450 resident—days 1000 20

Other Things to Consider

May Resident-Days = 450

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

4/9/2026
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Determining Antibiotic Days of Therapy

Obtain data

August Antibiotic Report 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

August Resident-Days = 490 All = 29days 1000 = 100

490 resident—days

Cephalosporins = 7?7

Other Things to Consider

August Antibiotic Report . \
Was antibiotic prescribed and

dispensed but not given at all?

PENC]

[CEPRALOSPORINS

e EmACYaLRES Was antibiotic stopped earlier
ceese i than initially prescribed?

Ems
B e
B
T T rT
e s : )
e
= T What happens if patient only

received

1 dose out of many prescribed
for a single day (e.g.,
doxycycline)?
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Electronic Infection and Antibiotic Start Log
using Microsoft Excel

o alautn v B e, | insbie (e

= I B -

W w e ——

Available at: https://asap.nebraskamed.com/long-term-care/tools-templates-long-term-care/. Accessed

9/21/23.

17

Electronic Infection and Antimicrobial Start
Log using Microsoft Excel

infection and Antibiotic start Log Template, Version 2 -

Parameters
Antibiotic Start / 1000 RD.
Days of Therapy / 1000 RD
|SBAR Used and Completed

et Criteri to Start ABX

= Fan s A My o a A sep o o e

at: https://asap.nebraskamed.com/long-term-care/tools-templates-long-term-care/.
Accessed 4/15/2019.
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Self-Assessment Question #1

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?

Self-Assessment Question #2

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 5,

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?

4/9/2026

10



Why Track So Many Use Metrics?

- 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 Patlent-Days

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

- Allow within facility comparison over time

- Make between facility comparison possible

ﬂm

Tracking Process Measures —
Compliance with Clinical Assessment

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)

4/9/2026
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Examples

4/9/2026

of Clinical Assessment Tools

Tracking Process Measure —
Prescribing Documentation

What to Track

How to Organize

Data

How to Present
Data

Logistics

- Antibiotic orders with dose, frequency,
duration, indication documented

- Overall

- By prescribers

% of all antibiotic orders with required documentation
-% of antibiotic orders from a specific prescriber with

required documentation

- Capture data before getting missing info
- Request nurses to capture info for all new

antibiotic orders

12



Tracking Process Measure —
Antibiotic Selection Based on Guidelines

» 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

Tracking Outcome Measures -
Antibiogram

> Ant.ib(ijotic susceptibility patterns for specific organisms in a
perio

» Based on >30 isolates of an organism to increase statistical
power

o But >20 isolates acceptable per AHRQ
> Can increase isolates by increasing timespan (e.g., to 24 months)

» Should only base information on 15t positive culture from
multiple consecutive positives

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

4/9/2026
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Tracking Outcome Measures -- Antibiogram

Nursing Home Antibiatic Report for y Pathogens
January 2015 to December 2015
S S
i §
£
s 42 H
[— i |k HE
H . . e el | E[E s 1
=;§;".§£§!g EEz‘sgngi‘.-ﬁiux
LR K] il5|21 £ 8|8 HEARE £15|% 2
‘!’g’g'asssgissﬁ EEz‘;EE!; 5
HIEIR L AR NI IE R IR R A HHEHEIE
T TR 80 [ 5% ] 20 100|100 100 | 55 | 100] 5 [ 100 [ 100 108 | 1001 100 [ 100 5% | % | %0 =
Proteus mirabils 16° | 81 | 94 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100 | 19 | 38 | 56 | & L
: o it s
3. opitan i i et o it
e -

»  What antibiotic should be selected if suspecting 15t 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?

Tracking Outcome Measures —
Infection Rates of Specific Organisms

» NHSN tracking
> MRSA (methicillin-resistant Staphylococcus aureus)
> VRE (vancomycin-resistant enterococci)
> ESBL (extend spectrum B-lactamase) Gram negative bacilli
o CRE (carbapenem-resistant £nterobacteriaceae)
o 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

4/9/2026
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Other Outcome Measures —
Adverse Drug Events (ADR)

» Rates of antibiotic-related adverse events
o C difficile infections
o 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 scale'
> Classify causal relationship as definite, probable, possible, doubtful

» Request assistance from
o 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.

Example of Tool for o e —

vomai e
{including rash, hemo¥ti anemia). elevated serum creatrune, bone | ————

=l
‘ e
=k
Evaluating ADR e
P e e
S e

Ceftazicime. Ceftazidime-Avibactar

[Facility Logo) Resigent Lael Cefrianone, Cefuromime, Cephadros,
Cephtexn
‘Adverse Orug Reaction Worksheet Coripenems | Doripenem Ertapenem. mpener Nousea, vomaing. darhes, C Afficie miecion, semure
Clastatin,
Featon o e oy, Oote of averse mesctm: Tocroqunciones | Ciprofiarace, Owialoxstn Levoharacn, | Dorentation, Geieum, SELAIon. serure, hyp- o hyper ghcemia,
e CINe Mowfiaracn peipheral neuropathy. tendon rupture, QT prolongation, nauses.
= )
acroiger Ranrvomycin, Gartheormain, Natcses, VOmRIng, evation iy ver Tunchion Tess, reversibie Tontus
Eytvomein o Geatnes, asis sheration thera
cetmnern [N, 3 ot (140 3 osinams Terracycines Doryeycine. Winoeydline, Tetracycine | Nawsea, vormaing, sunburn, esaphagesl s, phieits with 1V
ther
SHonamaes hoves, drog Feve ¥
1 headache, surbu. hyperkalemia, worsen rensl functions, bone
o with suloryluress)
Chyeopeptides | Televancn, Vancomydn v "Redman sycrome (TAAINE, RCPAE YRoEroon] worsened renal
Hunctions
Cihers Chindamycn, Metronidaioe, A Nausea, vomiing Gindamycin: darhes, C Afcie infecion,
totroturansoin taste alteration, Metronidaiose. dacfiram reaction e alcohol

10 (flushing, dyspoea), taste alteration, peripheral neuropathy,

.
S1e Oefinte =5 Reaction 1) followed 2 reasonabie tamporal seguence aier g o n which a axic dnug evet
T (TS suspected drug; 300 3) was confemed by withdramal but not by exposure 1o the drug
Frobatly = Weaction 1) followed & r@avomsGhe 1empeoral equence aMer & dag; 3) ORowed & (OGN0
o e
A st
o | o Powutie T-a Reaction
o 12T 10the suspected drug; 3) could e evpiained by haractristics of the patient's diseate
Coubitul T Weaction wan Uhely teated to factorsotbar then o drug
o | =
Reterence
o Can Pharmacol Ther 1981:30238-45.
From: https://asap. com/long-term-care/tools- long-term-care/.

ssed 4/15/19.
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Other Antibiotic Use/Outcome Measures NOT Covered

» Defined daily dose (DDD) per » Antibiotic utilization ratio
1000 resident-days > Total monthly DOT/total monthly
> Requires more calculations resident-days
- DDD definitions may not reflect > Represent average DOT in a

how antibiotics are usually dosed single resident-day

» Point prevalence survey » Antibiotic-related costs

- % residents receiving antibiotics > Important from an administrative
on a single day perspective

- Easier to determine but does not > Costs fluctuate and may not
inform overall use represent overall use

Reporting Core Element

16
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Reporting Antimicrobial Stewardship Data
Activities and Outcomes

» CDC recommends reporting » What good is it if no one
tracked data to: knows
- Clinical providers about it!
> Nursing staff - Data can increase buy-in

> Resistance rate may deter use

> Rate of inappropriate UA/culture
may improve use of assessment

» ASAP experience from onsite tool

visits - Justify your existence in the
» Tracked data typically only facility

available to a select few (e.g.,

QAPI)

Reporting Antimicrobial Stewardship
Activities and Outcomes

Who to report to How to report

4 Use existing system
Prescribers

/ f Newsletter, QAPI report
NurS|r?g sta ) o Frequency varies based on type
Selectively to residents/families and volume of information

Annually for antibiogram, antibiotic

What to report spending

N Quarterly, semi-annually, or
Antibiotic use data (starts, annually
DOT) for other info
Rates of specific infections
Compliance to policy (met
criteria before starting
antibiotics)
$$ spent on antibiotics

17



Examples of Annual

ASP Report —_—

Hightight

‘Sample Anrwal ASP Sumenary Report—For LTCF Staff

[Facility Logo]

Sample Annual Antimicrobial Stewardship Program Report

[Facility Logo]

Sample Annual Antimicrobial Stewardship Program Report

plermarine m ol SBAR tct for sumpaciec U fecmpletec)

COBOTAAG WEN NE3 ASAP 1 Frthes Suganent ASP (GAgoin)

Highlights of
* Implemented use af SBAR Toclfor SUSpECTEG UTI (completed)

i

A Process Measures
1. Complisne with snimicsctial presriting dosumentations
B 250peescriptions wirien
b BO% with althe regured infosmation (dose, duration, indicstion)
Il Complsnce with use of SEAR for suspectad UTI
3 20058AR was used and 160 (80K were hlly compleced

¥ s oz §
Stars | 1000 Besiern .

S8AR Compiiance Rate (%)
&

From: https://asap.nebraskamed.com/long-term-care/tools-templates-long-term-care/.
ssed 4/15/19.

35

Levofivaocin 136 15 s n
Corofiosocin 13 15 1250
Cephotesin 13 140 ne 108

Compariuom uf Ansimisrsbial S1ars iy Presivers

Education Core Element

4/9/2026
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Antimicrobial Stewardship Education

Who to Educate What to Educate When to Educate

- Prescribers
- Nurses

- Residents
- Families

[Facility Logo]

- Appropriate use

- Mcgeer/Loeb
Criteria

- Consequences
of misuse

- What is ASP
- Program goals
- Interventions

- Program
leaders

- As needed

- Annually.
antibiogram,
general ASP
education

- Quarterly.
Resistance / C
diffrates, DOT,
antibiotic starts

- As needed:
New residents,
employees,
interventions

- Pamphlets /
Flyers

- Pocket guides

- Newsletters

- Face-to-face
interactive
lectures

- Web-based
education

Example of

4/9/2026

ASP Education

RE: Antimicrobial Stewardship Program

Antibiotics are among the most commonly prescribed medications within long-term care facilties.

FioWever, MisUse Of anUBIOICs Can 1ead 10 UNGESIable OULCOMeS INCAGING EMeTgence Of MURIATg
t , adverse drug reactions, increased
moctality, snd higher costs.

commitment to allour residents
] has created an This program wil promote
tiblotis In our fachty.

hat is ASP & Goal of ASP

h

relevant t iate antibiotic prescribing,
monitor and report patterns of antibiotic use and resistance; and provide education on responsible use

nd support of lbe, prepare,
antimicrobial therapy. The faciity wil provide sdequate staffing and resources
0 SUPPOIE the FUNCHIoNS anG GOaIs Of the ASP. ASP team Wil ENgage prescribing provioers, stafl,
residents, and residents” b ocols smoothly.
Facility leadership is confident that with the help of froatline staff, support of prescribing providers,
g of resident and famil ASP team, prove quaity
minimize untoward consequences of antibiotic therapy.

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

Effective Communication about
NURSING HOME HEALTHCARE PROFESSIONALS:
BE ANTIBIOTICS AWARE

Respiratory Infections
Effective Communication

Effective Communiciiie IV Y-1le ]

ke U with 8 €A Me & concarned and ks for an amtibeotic bacause in the DA
el better whan he i ek

SCENARIO 1

Healthcare can use the 4-part C Strategy” discussed
S SIS Saughter i ConGermed Decause her mother B not ioued ke to avoid unnecssary antibiotic treatmant for residents with respiratory
She iz worrie that her B tract infections.
s can ute the 4-part
appeopriate antibiotic use wher

@ o

n there is a change in the resic

Communication Strateg
to avoid unnecessary testing and antibiotic treatment for resi

- Accessed

Resident/Family-Specific ASP
Educations

What to Ask Your Healthcare Provider B oty b g o
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Resident/Family-Specific ASP
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Summary

» 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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Free Online Resources

» Nebraska ASAP (asap.nebraskamed.com)

» CDC (cdc.gov/longtermcare/prevention/antibiotic—
stewardship.html)

» AHRQ (ahrg.gov/nhguide/index.html)

» University of Rochester (rochesterpatientsafety.com/)

4/9/2026
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