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Session 3 Objeciives

« Evaluate antibiotic use and antibiotic resistance

Provide feedback to clinicians, nursing staff and other relevant staff

MECHANISMS
OF ANTIMICROBIAL RESISTANCE
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Antimicrobial Utilization: Numerators and Denominators

» Variation in origin of data and calculations
*  Numerators

* Days of therapy (DOT)

Defined daily doses (DDD) expressed in total cumulative antimicrobial dose administered
per day

Length of therapy (LOT) in total duration of use, regardless of dose or frequency
* Denominators

* 1000 days present

* 1000 patient days

* Admissions

Source: Barlam T et al CID 2016; 15(62):e51-77.

To protect and improve the health and environment of all Kansans
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Denominators make all the difference!

Noted from what is typically smallest to largest
Admissions

Total number of admissions to facility
Patient days

Number of patients in a bed at one time point in the day
Days present

Patients who receive an antibiotic on each individual unit

Source: Bennett et al. AUHP. 2018; hitps:/doi.org/10.2146/ajhp160335

To protect and improve the health and environment of all Kansans

Denominators make all the difference!

12 am 10 am 3 pm 9 pm
Med-Surg x x x
ICU
Operating
Room

Patient days: 1 Days Present: 2
Days Present, Med-Surg: 1
Days Present, ICU: 0
Days Present, OR: 1

To protect and improve the health and environment of all Kansans
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Denominators make all the difference!

12 am 10 am 3 pm 9 pm

— 1 11
- 3 1 1

Operating
Room

Patient days: 2 Days Present: 4
Days Present, Med-Surg: 2
Days Present, ICU: 1
Days Present, OR: 1

To protect and improve the health and environment of all Kansans

Apples and Oranges: Comparison of DDDs and DOTs

» Divide chosen numerator by chosen denominator and multiply by 1000 to get your metric
* Using 200 as example patient days = 85 DDD vs. 110 DOT

» 300 as example days present = 56 DDD vs. 73 DOT

* One metric cannot be estimated based on the other

* Prevents comparison between facilities

m=

Source: Polk RE et al. CID 2007;44:664-70

To protect and improve the health and environment of all Kansans

10



Polling Question #1

This denominator for antimicrobial utilization metrics does not account for
patient movement throughout the facility and corresponding antimicrobial
administrations in each location?

1. Patient admissions
2. Patient days

3. Days present

4. Days of therapy

To protect and improve the health and environment of all Kansans
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Breakout Rooms!

Select your desired breakout room based on your level of comfort with antimicrobial utilization metrics
* You may change breakout rooms if you find the content is too basic or advanced for your needs

Breakout |: Essentials of Antimicrobial Stewardship Metrics
» Discussion of commonly utilized metrics (C. difficile infections, Cost, DDD calculation)

* Interpretation and information sharing with clinicians

Breakout II: Advanced Metrics
» Interpretation of DOTs with parallel initiatives and confounders

* Review of standardized antimicrobial administration ratio and benchmarking

To protect and improve the health and environment of all Kansans
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BREAKOUT SESSION I:
Essentials of Antimicrobial
Stewardship Metrics

13

» Financial/cost

» Antibiotic starts
- DDD QQ,'~°
- DOT (Breakout Il) <,

Commonly Used Metrics

& Days of therapy per 1,000 days
N present (NHSN)

14
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Financial Metrics

* Changes in financial measures result (usually) from changes
in processes (e.g., using different abx) or outcome changes
(reduced LOS) or structural changes (negotiated contracts)

Financial measures = outcome measures

* ASP surveys, 73% respondents track abx use routinely

HOWEVER 10% felt they were an important ASP outcome

Sources: Barlam T., et al. CID 2016; 15(62): €51-77.
Bumpass J., McDaneld P., et al. CID 2014;59(3): S108-111.

15
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Financial Metrics

Allow for identifying areas
for improved use + cost
reduction

When used as part of
ongoing ASP, should be 1
element of the program

Used to justify
programs

Easily obtainable

A

To protect and improve the health and environment of all Kansans
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P

Difficult to track
(inflation, dry
contracts)

May not be what's
given to patients
(charge vs costs)

Frequent changes
(contract SETTT
shortages, purchase
patterns)

Acuity impacts

oor reflection of
overall ASP
Goals
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Financial Metrics

More helpful

* Abx cost per patient per day
* OR Abx cost per LOS

* OR Abx cost per infection

» Cost per unit of quality (i.e.,
quality adjusted life-year)

+/- helpful from AS standpoint:

Wastage as % for specific abx

Antibiotic cost as % to total drug
budget

Total spent

Cost due to readmissions

To protect and improve the health and environment of all Kansans
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Example
Cost = Utilization x Price
Program Annual Costs: theoretical example of micafungin
Year Price per Dose Annual Total Spent
Purchases
2018 $350 1000 $350,000
2019 $300 1000 $300,000
2020 $75 2000 $150,000
2021 $50 3000 $150,000
To protect and improve the health and environment of all Kansans
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Polling Question #2 (Breakout I)

The most accurate assessment of antimicrobial cost should be based on
actual antimicrobial administration data rather than purchasing data:

1. True
2. False

To protect and improve the health and environment of all Kansans
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Defined Daily Dose

Standardized definition of
daily abx dose (averages

may be a bit different than
that used in US)

Total Units (mqg) Abx

DDD Correction Factor

v (J

“}’

\ WHO Collaborating Centre for

Drug Statistics Methodology

ATC/DDD Index 2022

A searchable version of the complete ATC index with DDDs is available below. The search options enable
you to find ATC codes and DDDs for substance name and/or ATC levels. In your search result you may
choose to show or hide the text from the Guidelines for ATC classification and DDD assignment linked to
the ATC level. The text in the Guidelines will give information related to the background for the ATC and
DDD assignment.

ATC/DDD Index

Updates included in the
ATC/DDD Index

ATC/DDD methodology

Lists of temporary
ATC/DDDs and
alterations

Search query

ATC code or  ceftriaxone Search
ATC/DDD alterations,

cumulative lists
ATC/DDD Index and

Guidelines ATC rndn

containing query v

U Adm.R Note
g P

ATC code
JO1DD04

Name DDD

Source: hitps:/www.whocc.no/ate_ddd_index/

To protect and improve the health and environment of all Kansans
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Defined Daily Dose

Many caveats:
* Correction factors

* Not a surrogate for DOT
when dose is different

than the standard dose

* Unable to use for peds or
renal adjustments (could,
but complicated)

Combination products
Easy to calculate

(pip/tazo, amox/clav) tricky
Allows

Comparisons to
other Institutions

Drugs in doses oth
er tha
grams need converteq §

Varied Correction
factors

(differences in av
g doses j
US vs other countries, WH'S
DDD may change)

No patient level data &

can’t use for peds or rena|

adjustments
To protect and improve the health and environment of all Kansans
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Polling Question #3 (Breakout 1)

Which denominator does your facility utilize for DDD calculations?
1. Patient admissions

2. Patient days

3. Days present

To protect and improve the health and environment of all Kansans
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Example

Report of January ceftriaxone use
* 100 doses of IV ceftriaxone 2 g

Total Units Abx
DDD Correction Factor

What's total DDD?

Route Total Totalamt  Total WHO Calculation CTX DDD
Dispensed (mg) amt(g) DDD
2000 mg v 100 200,000 200 2 200 /2 100
(e] Route DDD Total pt days Calculation DDD / 1000 pt days

2000 mg v 100 7,500 (100 / 7,500) x 1000 13.333

To protect and improve the health and environment of all Kansans
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Example

Report of January ceftriaxone use
» 100 doses of IV ceftriaxone 2 mg
* 10 doses of IM ceftriaxone 500 mg

What'’s total DDD?

Total Units Abx

DDD Correction Factor

Dose Route TotDispensed Total amt Totalamt  WHO Calculation CTX DDD
(mg) (9) DDD
2000 mg v 100 200,000 200 2 200/2 100
500 mg IM 10 225,000 225 2 225/2 112.5
CTX Route DDD Total pt days Calculation DDD / 1000 pt days
2000 mg v 100 7,500 (100 / 7,500) x 1000 13.33
500 mg IM 112.5 7,500 (112.5 /7,500) x 1000 15
To protect and improve the health and environment of all Kansans
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Example

Report of January levofloxacin use
» 300 doses of IV levofloxacin 750 mg
» 150 doses of PO levofloxacin 500 mg

What's total DDD?

Total Units Abx
DDD Correction Factor

Route Toal Total amt Total WHO Calculation LQ DDD
Dispensed (mg) amt(g) DDD
500 mg PO 150 75,000 75 0.5 75 /0.5 150
750 mg v 300 225,000 225 0.5 225/0.5 450
(e] Route DDD Total pt days Calculation DDD / 1000 pt days
500 mg PO 150 7,500 (150 / 7,500) x 1000 20
750 mg v 450 7,500 (450 /7,500) x 1000 60

To protect and improve the health and environment of all Kansans
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DDD and DOT Calculation Tools

« AMC Tool - Download (amu-tools.orq)

« DDD Count.xls (live.com)

Sources: Barlam T., et al. CID 2016; 1%2): e51-77.
Bumpass J., McDaneld P., et al. CID 2014;59(3): S108-111.
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Other Utilization Metrics

Antibiotic Starts

*  Many IPC programs track

new abx starts as part of
infection surveillance

activity

% Admissions
Receiving Abx

+  Starts may be a better
measure to track effect of
stewardship initiatives
designed to educate
prescribers on situations
when abx are inappropriate

28

% Abx ordered in
accordance with
guidelines

To protect and improve the health and environment of all Kansans
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Classification Definition

Outcome Metrics: C. difficile Infections

C. diff is a “two-hit” (IPC+AS) tracking & reporting disease

C. diff surveillance definitions

Total Infections

All infections summed to produce a figure of the total C. diff burden.

Hospital-Associated

Patients with onset of diarrheat and diagnosis of C. diff more than 48
hours after hospital admission or within 48 hours after hospital discharge.

Non-Hospital-Associated

Patients who had not been in the reporting hospital within the preceding
four weeks and were admitted with a C. diff diagnosis, or developed
diarrhea within 48 hours of admission

Recurrent

Patients with an episode of C. diff that occurred within eight weeks of a
previous episode of C. diff that resolved with or without therapy

29
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CO-HCFA CDI Rate (per 10,000 patient-days)

Control Chart of Community-Onset Healthcare Facility-
Associated Clostridioides difficile Infection (CO-HCFA
CDI) Rate per 10,000 Patient-days, by Month.
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2.
3.
4

Polling Question #4 (Breakout I)

An increased rate of total C. difficile infections may indicate changes in
which of the following?

1.

Hand hygiene compliance
Overutilization of antimicrobial use
Changes in diagnostic test methodology
All of the above

To protect and improve the health and environment of all Kansans
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Information Sharing
ASPs should report data ASP leaders present results at:
regularly to: . P&T
+ Administration . IPC
* Physicians « Medication Safety Committees
* Pharmacy leaders
* Quality improvement ®
3
«h &b g
To protect and improve the health and environment of all Kansans
32
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Stay Visible

Regular reporting allows for increased visibility of ASP
interventions, successes AND potential identification for other
opportunities

Maintain institutional support

» For providers, the notion of assessing ASP based on ROI
may seem too fiscally oriented to apply to patient care

+ Better to consider ASP in terms of value (outcomes, quality
and experience, at the lowest possible financial cost)

To protect and improve the health and environment of all Kansans
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Share & Compare: Peer comparison
Would you be interested in receiving comparison of
Specialty Respondents (N=31) your antibiotic- prescribing rates compared to your
peers?
3.23% 9.68%
19.35%
77.42% 90.32%
@ Emergency Medicine General Internal Medicine [ Other
Other: Endocrinology, Vascular surgery,
Anaesthesiology, Rheumatology, Pediatrics x2
IKUMC 2019 Patient Survey, unpublished
To protect and improve the health and environment of all Kansans
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Reporting Financial Accomplishments

* Most successful ASP demonstrate significant cost savings during the first
years (e.g., formulary changes, “low-hanging fruit” actions)

* These dramatic results may lead administrators to expect substantial cost
savings year after year

* Programs must emphasize importance of maintaining early gains through
continued interventions

» Cautionary tale: Univ. Maryland Medical Center showed successful ASP
achieved 46% decrease in abx expenditures / 1,000 pt-days over 7 yrs,
most were 1t 3 years = hospital admin stopped support, and w/in 2 yrs of
stopping the program abx costs increased 32% ($2 million increased
expenditures)

Source: Standiford H., et al. ICHE; 2012; 33(4): 338-45.

To protect and improve the health and environment of all Kansans
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Maintain Institutional Support

» For providers, the notion of assessing ASP based on ROI
may seem too fiscally oriented to apply to patient care

 Better to consider ASP in terms of value (outcomes, quality
and experience, at the lowest possible financial cost)

To protect and improve the health and environment of all Kansans
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AU Vendors

» All sites reporting must have either internal coding or external vendor

» Sample data set must be utilized and uploaded before you can upload “real”
data to NHSN

Algo4 Express AU™ 2.0 01/14/2022
Allscripts Healthcare [ Sunrise Clinical Manager 18.4 03/12/2020
Arnot Health [% Arnot Health Analytics 5.0 02/15/2022
Ascension Technologies Ascension Technologies NA 12/18/2020

Source: NHSN CDA Submission Support Portal. Updated February 2022 AU SDS Vendors | NHSN | CDC

To protect and improve the health and environment of all Kansans
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Tracking Efforts in KS:
Kansas Antimicrobial Stewardship Initiative (KS ASI)
Join the fight against antimicrobial resistance and the emergence of superbugs!
bial Use Reporting Powered by @&PipelineRx
ACt|Onab|e Data 050082019 1w 0611412013
Uses the exact data elements necessary for ASP, e e ey ¢ i e
as defined by the Federal Government and e Tmmmm——
following national standards and guidelines. S

Routels):
POV

Automated Process e
Automates a typically manual and highly time- O N 8 O ----

consuming process, eliminating data entry and S
potential for error. ™

S TN Sv———

Antibloticis): (f blank, al antibiotics are
roported on) Youve sewected e

Hore are the antiotics ths provider has ordered:

Real-Time Integration

Automated data flow between your EHR and o e s | [
NHSN's AUR module.

To protect and improve the health and environment of all Kansans
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TIME IS UP!

Please transition back to the main
room to close out this session!

39

Lessons Learned from Breakout Sessions?

40
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Information Sharing

ASPs should report data ASP leaders present results at:
regularly to: . P&T

» Administration . IPC

* Physicians « Medication Safety Committees

* Pharmacy leaders
* Quality improvement ®

To protect and improve the health and environment of all Kansans
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Stay Visible

Regular reporting allows for increased visibility of ASP
interventions, successes AND potential identification for other
opportunities

Maintain institutional support

» For providers, the notion of assessing ASP based on ROI
may seem too fiscally oriented to apply to patient care

 Better to consider ASP in terms of value (outcomes, quality
and experience, at the lowest possible financial cost)

To protect and improve the health and environment of all Kansans
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Peer comparison

Would you be interested in receiving comparison of
Specialty Respondents (N=31) your antibiotic- prescribing rates compared to your

peers?
19.35%

77.42%

.Emergency Medicine General Internal Medicine .Other

90.32%

Other: Endocrinology, Vascular surgery,
Anaesthesiology, Rheumatology, Pediatrics x2

[KUMC 2019 Patient Survey, unpublished

To protect and improve the health and environment of all Kansans
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Reporting Financial Accomplishments

* Most successful ASP demonstrate significant cost savings during the first
years (e.g., formulary changes, “low-hanging fruit” actions)

» These dramatic results may lead administrators to expect substantial cost
savings year after year

* Programs must emphasize importance of maintaining early gains through
continued interventions

» Cautionary tale: Univ. Maryland Medical Center showed successful ASP
achieved 46% decrease in abx expenditures / 1,000 pt-days over 7 yrs,
most were 15t 3 years - hospital admin stopped support, and w/in 2 yrs of
stopping the program abx costs increased 32% ($2 million increased
expenditures)

Source: Standiford H., et al. ICHE; 2012; 33(4): 338-45.

To protect and improve the health and environment of all Kansans
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Maintain Institutional Support

» For providers, the notion of assessing ASP based on ROI
may seem too fiscally oriented to apply to patient care

+ Better to consider ASP in terms of value (outcomes, quality
and experience, at the lowest possible financial cost)

To protect and improve the health and environment of all Kansans
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Tracking Efforts in KS:

Kansas Antimicrobial Stewardship Initiative (KS ASI)

Join the fight against antimicrobial resistance and the emergence of superbugs!

Antimicrobial Use Reporting y &Pipeline

Actionable Data osea0rs . osnaaors
Uses the exact data elements necessary for ASP, | Mwamomn
as defined by the Federal Government and
following national standards and guidelines.

Automated Process

Automates a typically manual and highly time-
consuming process, eliminating data entry and
potential for error.

-

Antibloticis): (f blank, al antibiotics are
roported on)

Real-Time Integration
Automated data flow between your EHR and R
NHSN's AUR module. a

PenicilirvBeta Lactamase Inhibror

To protect and improve the health and environment of all Kansans
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Future Tracking Efforts in Kansas: Utilization

Goal is to provide data and benchmarking to support stewardship
initiatives at your institution

Voluntary reporting of existing antimicrobial use metric through
electronic portal

Option to share one day “snapshot” of antimicrobial use if unable
to report DDD or DOT

No patient level data reported

Receive quarterly reports and anonymous benchmarking of peer
hospitals with similar metrics

NHSN AUR Module March 2022 2022 NHSN AUR Profocol (cdc.gov)

To protect and improve the health and environment of all Kansans
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Future Tracking Efforts in Kansas: Resistance

Goal is to provide data and benchmarking to support stewardship
initiatives at your institution

Update statewide antibiogram
Will require submission of annual antibiogram data for compilation

Data will be anonymously aggregated to provide state and regional
resistance patterns

Made available to participants upon completion

NHSN AUR Module March 2022 2022 NHSN AUR Protocol (cdc.gov)

To protect and improve the health and environment of all Kansans
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Polling Question #5

Which of the following is true regarding antimicrobial use reporting through
NHSN?

1. Sites may input data manually through the NHSN portal

2. Electronic uploads are allowed in a variety of different formats including CSV
files.

3. Formatting NHSN data typically requires a validated system for CDA file
completion which can be supplied by an external vendor or created at your
facility if you have someone with advanced programming capabilities.

To protect and improve the health and environment of all Kansans
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Thank You/Questions

To protect and improve the health and environment of all Kansans
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Resources & More Information Healthcare-Associated Infections
KDHE wants to help with AS/AR, contact: & Antimicrobial Resistance Program

Kellie Wark Nikki Wilson Bryna Stacey
Kellie.Wark@ks.gov Nicole.Wilson@ks.gov Bryna.Stacey@ks.gov
Kwark@kumc.edu NWilson5@kumc.edu
HAI/AR Program General Contact 24/7 Epidemiology Hotline
KDHE.HAIAR@ks.gov KDHE.EpiHotline@ks.gov
785-296-4167 877-427-7317

To protect and improve the health and environment of all Kansans
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We invite your feedback.
Please complete our brief feedback survey
https://www.surveymonkey.com/June 2
To protect and improve the health and environment of all Kansans
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