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Ministry of Magic/College of American
Pathologists (CAP) Regulation:

“Revised MIC.11380 9/22/2021 Antimicrobial Susceptibility Test Interpretation Criteria

(PreviousIY] MIC.21930 (Susceptibility Test Endpoint Determination) For antimicrobial susceptibility testing
systems, there are written criteria for determining and interpreting minimal inhibitory concentration (MIC) or
zone diameter sizes as susceptible, intermediate, resistant, non-susceptible, or susceptible dose-dependent.
These criteria are reviewed annually.”

e Laboratories must know what BPs are in use in their laboratory.
e Laboratories must review and document the BPs applied in their laboratory annually.
* Laboratories should discuss breakpoints in use with their antimicrobial stewardship team, as appropriate.

“New MIC.11385 9/22/2021 Current Antimicrobial Susceptibility Test Interpretation Breakpoints

Effective January 1, 2024, the laboratory uses current breakpoints for interpretation of antimicrobial
minimum inhibitory concentration #MIC) and disk diffusion test results, and implements new breakpoints
within three years of the date of official publication by the FDA or other standards development organization
(SDO) used by the laboratory.”

» Effective January 1, 2024 laboratories must use current BPs for MIC and disk diffusion tests.

e At minimum, US laboratories must use current FDA BPs, but laboratories may choose to use current CLSI or EUCAST
BPs.

* It will be UNACCEPTABLE for laboratories to use BPs that are no longer recognized by either FDA, CLSI, or EUCAST.

* In rare cases, a laboratory can use alternative BPs (including old breakpoints), if justified. This would require
documentation that would optimally include input from the institution’s antimicrobial stewardship team.

https://clsi.org/about/blog/ast-news-update-june-2022-updating-breakpoints-new-developments-from-cap/
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Introduction

Jorn Bansberg



Overview:
The 2023 BIT Tool (Breakpoint Implementation ToolKit)
Coaxed Into Existence By CAP,

But Birthed By CLSI, APHL, CDC, and ASM.
2023 BIT 4roduction

 Use this tool and you won’t become a tool of he who must
not be named, causing innumerable souls to no longer exist
in the flesh. (<-

* Watch and do not weep through the YouTube videos!



How You Ask?

* Currently, breakpoints are not
being updated quickly enough by
commercial AST device
manufacturers: Vitek, Sensitre,
Microscan, Phoenix etc, and the
FDA. This may result in ineffective
treatment when currently in use
higher than effective
concentrations (MICs) of an
antibiotic are reported as
sensitive.

* CAP Regulations to update
breakpoints can save lives.




What Tools Does This BIT Living (regularly updating) software have in it?

Effective January 2024, clinical laboratories performing antimicrobial susceptibility testing (AST) will be required to use breakpoints currently recognized by
Clinical and Laboratory Standards Institute (CLS!) or US Food and Drug Administration (FDA).

Together CLSI, Association of Public Health Laboratories (APHL), American Society for Microbiology (ASM), College of American Pathologists (CAP), and Centers for
Disease Control and Prevention (CDC), have jointly developed this Breakpoint Implementation Toolkit (BIT) to assist clinical laboratories in updating minimal
inhibitory concentration (MIC) breakpoints.

The Kit is provided in a streamlined format and designed to guide performance of a verification or validation study required to update breakpoints. Also included
are links to other resources that explain the rationale behind breakpoint updates, regulatory requirements for updating breakpoints, and detailed instructions for
performing an AST breakpoint validation or verification. Manufacturers of AST systems can provide guidance on breakpoints used and clearance status with their
systems.

Intreduction: 2023 Breakpoint Implementation Toolkit

o How to Use 2023 Breakpoint Implementation Toolkit
o Definitions/References/Resources

o Pathway for Updating Breakpoints (Figure 1)

e Part A. Breakpoints in Use

o Template for Documenting Breakpoints in Use

e Part B. CLSI vs FDA Breakpoints

o Listing of all current CLSI breakpoints (M100-Ed33) and corresponding FDA breakpoints

e Part C. Breakpoint Implementation Summary

o Template for documenting results of a validation study to update breakpoints
e Part D. CDC and FDA AR Bank BIT Isolate Sets

o CDC and FDA Antibiotic Resistance Isolate Bank isolate sets available for use in breakpoint verification and validation studies

e Part E. Instructicns for Use of 2023 BIT Part F

o Instructions for using the prefilled Excel workbook

e Part F. AR Bank Data Entry and Calculations

o Excel workbook prefilled with the AR Bank BIT set isolates and their results
e Part G. Blank Form for Data Entry

o Template for validations or verifications using isolates other than those listed in the AR Bank BIT sets included in this toolkit



Algorithm Guide included (Pathway for Updating Breakpoints)!

Pathway for Updating Breakpoints

Breakpoint Assessment Breakpoint Validation/Verification
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2023 BIT Part T Breakpamnt Implementation Summary
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Systems, Appendix 8




Synopsis and Definitions

How to Use 2023 Breakpoint Implementation Toolkit
It is assumed that those using this toolkit have some knowledge of the need to update AST breakpoints. Please
check references in the list below for more detailed information about updating breakpoints.

The APHL-ASM CRO Breakpoint Implementation Toolkit published in 2022 and accessible here contains detailed
instructions, as well as worksheets and forms for validating updated carbapenem breakpoints, and is based

on the CAP Breakpoint Implementation Toolkit (2012, no longer available). These instructions can be adapted
to verification or validation of other breakpoints when following guidance included in the 2023 Breakpoint
Implementation Toolkit.

In brief, it is suggested that you proceed as follows:
1. Determine what breakpoints are in use in your laboratory.

2. Determine which of these breakpoints are old or out of date (eg,. no longer recognized by CLS| or FDA) and
would require updating for continued reporting.

3. Develop a priority list and a plan for updating breakpoints.
Refer to the flowchart in Figure 1 that highlights a detailed pathway for updating breakpoints.

Refer to Part A here to assist you in documenting breakpoints in use.

IMPORTANT NOTES:
1. Laboratories are encouraged to implement updated CLSI breakpoints as listed in M100, 33rd ed.
2. If CLSI breakpoints differ from FDA breakpoints, (see Part B) a laboratory can elect to use current CLSI or
FDA breakpoints.
3. Manufacturers of commercial AST must use FDA breakpoints that are current at the time they submit a
test for FDA clearance.
4. A laboratory should NOT use breakpoints that are no longer recognized by CLSI or FDA.

5. As of January 2024, CAP-accredited laboratories may be penalized if they use breakpoints that are no
longer recognized by CLSI or FDA. US laboratories must at least adopt breakpoints within three years of
/\ the date of official publication by FDA accepting the revised breakpoints.

Definitions/References/Resources

E current CLSI/FDA breakpoints on their AST system).
other scenario not covered by verification and when the laboratory is modifying an

clearance by FDA for t
Validation refers to ayg

MOTE: Details regarding how AST device manufacturers implement updated breakpoints for their system can
be found in Table 3.




When To Use Verification or Validation

Table 1. Situations Where Breakpoint Verification or Validation Is Required to Use Updated CLSI Breakpoints

Updated Performance
Breakpoint Status = Commercial Antimicrobial Susceptibility Testing System Status  Assessment Required®
CLSI=FDA CLSI breakpoints are FDA cleared and available on panel/software. | - Verification®
- 10 to 15 isolates/drug
CLSI=FDA Device manufacturer has notified customers that the device has | - Verification®

received FDA clearance with updated CLSI/FDA breakpoints and - 10to 15 isolates/drug
has advised customers how to implement breakpoints with their
panels/software.

CLSI=FDA Device manufacturer has not received FDA clearance of the device | » Validation (if desire to
with updated CLSI/FDA breakpoints. use CLSI breakpoints)
» 30 isolates/drug
CLSI#FDA Manufacturer must provide FDA breakpoints; use of CLSI » Validation (if desire to
breakpoints would be off label. use CLSI breakpaints)
» 30 isolates/drug

*Consensus suggestions from authors of 2023 Breakpoint Implementation Toolkit

% If no change to the test has been made by the AST manufacturer (eg, no reformulation of drug dilutions), a verification of reporting
may be sufficient. This would involve ensuring MIC results are interpreted correctly on patient reports.



Table 2. Resources for Updating

Resource

Resources

Breakpoints

Location

Comments

Current CLSI Breakpoints

Performance Standards for Antimicrobial
Susceptibility Testing, 33rd ed. CLS] supplement

M100. Clinical and Laboratory Standards
Institute; 2023.

Updated annually, usually in
February

Current FDA Breakpoints

Susceptibility Test Interpretive Criteria (STIC)

Updated as new information
is obtained from CLSI and/or
pharmaceutical company and
reviewed by FDA

CLIA regulations for verification
and performance specifications

CLLA §493.1253(b)(1);

Mo specific details for
verification of AST systems

CAP requirements for updating
Breakpoints

Contact CAP to obtain complete checklist; see
beloww for specific breakpoint requirements

(Awvailable to CAP-accredited
laboratories)

CLSI. Werification of Commercial
Microbial Identification and
Antimicrobial Susceptibility
Testing Systems. 1st ed. CLSI
guideline M52. Wayne, PA:
Clinical and Laboratory Standards
Institute; 2015.

Purchase from clsi.org

1st edition is currently under
revision: describes verification
in detail; validation is
discussed briefly in

Appendix B

APHLASM CRO Breakpoint
Implementation Toolkit

APHL Implementation Toolkit

Contains extensive
instructions, worksheets, and
forms for validating updated
carbapenem breakpoints

Table 3. Considerations for Updated Breakpoint Implementation in Commercial AST Devices

- FDA clearance status of a test for an AST device may not be synonymous with up to date FDA breakpoints (ie,
clearance may have been granted with previously published FDA breakpoints).

= If a test was FDA cleared, and breakpoints were subsequently updated by CLSI, the manufacturer must wait
for FDA to revieww rationale documentation® and update the FDA Susceptibility Test Interpretive Criteria (STIC)
website to reflect FDA acceptance of the updated CLSI breakpoints.

= The AST manufacturer can re-submit performance data to FDA for authorization to update the breakpoints for
the test for that device only when the FDA STIC website update has occurred.

*Rationale documents prepared by CLS| when breakpoints are updated can be found here with a companion webinar here.




Hyperlinks Galore including to FDA STIC site
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This wed page provides information about the in vitro susceptibilty of bacteria to certain drugs

The safety and efficacy of these drugs In treating clinical infections due 10 such bacteria may or may not have been established in
adequate and well controlied clinical trials and the clinical significance of such susceptibiity information in those Instances Is
ynknown

The approved product labeling for specific drugs provides the uses for which the product Is approved

Labeling for these products can be found at Drugs@ FDA or FDA Oaline Label Repository.
Recognized Standards

Performance Methods and Quality Control

FDA recognizes consensus standards for performance standards, methods standards, and
quality control parameter standards including ranges for antimicrobial susceptibility
testing.

Susceptibility Test Interpretive Criteria

The table below lists antibacterial drugs and indicates which, if any, susceptibility test
interpretive criteria, also known as “breakpoints” (abbreviated as STIC), are recognized or
identified by FDA for that drug.
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Also To Current CLSI Breakpoints

MICRO FREE

Quickly reference the most trusted and updated
information from CLSL.

Get Free Read-Only Access lg

» M100-Ed33 « M27M445-Ed3
« M23-Ed5 « Mas5-Ed3

« M23 Supplements
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2023 BIT Parts Aand B

Raymond Podzorski



“REVISED*™ 10/24/2022
MIC.11380  Antimicrobial Susceptibility Test Interpretation Criteria Phase |

5% COLLEGE of AMERICAN

it P For antimicrobial susceptibility testing (AST) systems, there are written criteria for
i PATHOLOGISTS - - . ! -l . .
determining and interpreting minimal inhibitory concentration (MIC) or zone diameter
: sizes as susceptible, intermediate, resistant, non-susceptible, or susceptible dose-
dependent. These criteria are reviewed annually.

NOTE: This checklist item applies to all antibactenial, antifungal, and anfimycobactfenal agents
tested in the laboratory. The same critenia applied to clinical fest results must be used for
Microbiology Checklist proficiency testing resulfs.

The laboratory may use inferpretive criteria from standards development organizations such as
Clinical and Laboratory Standards nsfitute (CLSI) or European Committee on Antimicrobial
Susceptibility Testing (EUCAST), the FDA, orin rare instances, validated instifution-specific
crifena.

CAP Accreditation Program

A

The source of the breakpoints appled to interpret AST results must be documented for both
manual and automated antimicrobial susceptibility testing methods, including the reference with
the year it was published (eg, CLSI M100-532, 2022). For automated suscephibility testing
systems, laboratories may contact the manufacturer to understand the breakpoints applied by
the automated expert rules programmed into the system for the test panels in use, if not already
Known.

Criteria must be reviewed by the laboratory and with the antimicrobial stewardship program in
the institution (if applicable) annually. The records of the review must be available.

Evidence of Compliance:

[ + Listing of antimicrobial susceptibility test interpretive criteria applied to test results and the ]
specific source document for these AND
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1 PATHOLOGISTS

Microbiology Checklist

CAP Accreditation Program

A

Microbiology Checklist I 10.24 2022

“NEW/REVISED*™  10/24/2022

MIC.11385

Current Antimicrobial Susceptibility Test Interpretation Breakpoints Phase |

Effective January 1, 2024, the laboratory uses current breakpoints for interpretation of
antimicrobial minimum inhibitory concentration (MIC) and disk diffusion test results. New
breakpoints are implemented within three years of the date of publication by the FDA for
laboratories subject to US regulations, or within three years of publication by CLSI,
EUCAST or other standards development organization (SDO) for laboratories not subject
to US regulations.

NOTE 1: For laboratories subject to US regufations, a breakpoint is considered obsolete three
yvears after publication of an update by the FDA, though the laboratory may use currently
accepted breakpoints from other SD0s with validation to support use. 5D0s that develop
breakpoints include the Ghnical and Laboratory Standards Insfitute ({CLSI) and the European
Commuittee on Antimicrobial Susceptibility Testing (EUCAST). Whether using breakpoints from
the FDA or other SDCOs, US laboratories must, at @ minimum, adopt the change within three
yvears of the official publication date of the updated breakpoint by the FDA.

NOTE 2: For laboratories not subject to US regulations, a breakpoint is considered obsolefe
three years affer publication of an update by the SDO used by the laboratory. Laboratories must,
at mimmum, adopt the change within three years of the official publication date of the updated
breakpoint by the SDO.

NOTE 3: Not all FDA-cleared susceptibility test systems apply current FDA-recogmzed
breakpoints. Laboratones must determine if the breakpoints appled by their system are current
and if they are not, validate changes to breakpoints as needed prior to use in patient result
interpretation. Laboratones may also validate susceptibility test systems for use with alfernative
breakpoints {gg, those from S5D0s or, more rarely, those that are institution-specific).
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Microbiology Checklist

CAP Accreditation Program

A

Microbiology Checklist I 10.24 2022

“NEW/REVISED*™  10/24/2022

MIC.11385

Current Antimicrobial Susceptibility Test Interpretation Breakpoints Phase |

Effective January 1, 2024, the laboratory uses current breakpoints for interpretation of
antimicrobial minimum inhibitory concentration (MIC) and disk diffusion test results. New
breakpoints are implemented within three years of the date of publication by the FDA for
laboratories subject to US regulations, or within three years of publication by CLSI,
EUCAST or other standards development organization (SDO) for laboratories not subject
to US regulations.

NOTE 4: Laboratonies may choose fo use CLSI, EUCAST, or FDA breakpoints. In rare instances,

hospital-based laborafories may choose to use alternafive breakpoints (eq, institution-derived

breakpoints not recognized by SD0s or the FDA) that address unique patient and/or

antimicrobial stewardship needs. In this case, the laboratory must have writfen documentafion

(eg, minutes from a pharmacy and therapeutic commitfee meeting, or a leffer of approval signed

by stakeholders) for the following:

e  Scientific and medical reasoning and institutional review/approval of institution-specific
breakpoints

s« Review and agreement to use altermative breakpoints by stakeholders (eg, chief medical
officer, pharmacy, infectious diseases, and/or antimicrobial stewardship partners).

Evidence of Compliance:

v+ Records of validation reports for breakpoints that differ from those included in the FDA-
clearance of an instrument AND

v+ Records of the interpretive criteria used for antimicrobial susceptibility testing AND

v Source document (including year of publication) from which the interpretive criteria were
derived AND

v+ Patient or LIS reports with interpretations matching the source document
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FDA-Recognized Antimicrobial
Susceptibility Test Interpretive Criteria

§ Share im Linkedin | 3% Email | = Print
Looking for FDA-Recognized Susceptibility Test Interpretive Content current as of:
A 06/21/2023
Criteria?
Regulated Product(s)
Antibacterial Susceptibility Test Interpretive Criteria Drugs

Antifungal Susceptibility Test Interpretive Criteria

Looking for recent updates? Please see: Notices of Updates

Sign up to receive FDA Recognized Antimicrobial STIC Breakpoints email notifications (£




2y U.S. FOOD & DRUG

ADMINISTRATION

| Q, Search | | = Menu |

+— Home /

rugs / Development & Approval Process | Drugs / Development Resources /  Antibacterial Susceptibility Test Interpretive Criteria

Development Resources

Advancing Real-World
Evidence Program

Antibacterial Drug
Development Task Force

BEST Resource Taxonomy

Clinical Outcome
Assessment Compendium

Complex Innovative Trial
Design Meeting Program

Antibacterial Susceptibility Test
Interpretive Criteria

¥ Share in Linkedin Email | =k Print

This web page provides information about the in vitro susceptibility of bacteria to certain drugs.

The safety and efficacy of these drugs in treating clinical infections due to such bacteria may or may not have been
established in adequate and well-controlled clinical trials and the clinical significance of such susceptibility information
in those instances is unknown.

The approved product labeling for specific drugs provides the uses for which the product is approved.

Labeling for these products can be found at Drugs@FDA or FDA Online Label Repository.

Recognized Standards

Performance Methods and Quality Control

FDA recognizes consensus standards for performance standards, methods standards, and

quality control parameter standards including ranges for antimicrobial susceptibility

testing.

Content current as of:
05/25/2023

Regulated Product(s)
Drugs
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Antibacterial Susceptibility Test
Interpretive Criteria

Drug Route of STIC for Drug Exceptions or
Administration Included in the Additions to the
Recognized Recognized
CLSI Standard CLsI Standard
Amikacin Injection Yes Yes
Amoxicillin Oral Yes No
Amoxicillin Oral Yes Yes
and clavulanate
Ampicillin Injection, Oral  Yes No
Ampicillin and Injection Yes Yes
sulbactam
Azithromycin Injection, Oral ~ Yes Yes

Aztreonam Injection Yes Yes



Part A. Breakpoints in Use

The instructions, Breakpoints in Use template, and examples (ie, "Demo Data") provided herein are
suggestions for documenting breakpoints in use.

Each laboratory should edit the form or use terminology that differs from that suggested here, as
appropriate.



Suggested procedure for completing “Breakpoints in Use” Form:
1. Arrange a meeting with an appropriate IT staff member in your facility to confirm where (besides in an automated
AST instrument software) breakpoints may be currently stored and applied at your institution. At many institutions,
breakpoints are often also built into the LIS and/or EHR.
2. Ifusing a commercial AST system, ask your system’s AST technical representative for instructions on how to
obtain a list of breakpoints being applied on your system or refer to your instrument/software user manual.
3. Fordrugs currently tested within your lab, compare breakpoints being used by your lab to those in the current
edition of CLSI's document M100. Flag the breakpoints being used in your laboraory that differ from the current
breakpoints (found in CLSI document M100).
4. Cross-check breakpoints that are flagged in #3 with breakpoints provided on the FDA susceptibility test
interpretive category (STIC [BPs]) website listed below to see if CLSI breakpoints = FDA breakpoints.
https://www.fda.gov/drugs/development-resources/antibacterial-susceptibility-test-interpretive-criteri
a. If CLSI breakpoints = FDA breakpoints but are different from those in use in your laboratory:

Develop a plan for implementing updated breakpoints. This might involve meeting with your antimicrobial
stewardship program (ASP) team to prioritize updates (if multiple breakpoint updates for different drugs are
required) and review reporting needs for the drug(s).
b. If CLSI breakpoints # FDA breakpoints: Meet with your ASP to discuss which breakpoints are appropriate for
your facility.
5. Develop a plan (including timeline) to update any breakpoints in use that do not coincide with CLSI M100 (current
version) and/or FDA STIC (breakpoints).



Part A. Breakpoints in Use

The instructions, Breakpoints in Use template, and examples (ie, "Demo Data") provided herein are

suggestions for documenting breakpoints in use.

Each laboratory should edit the form or use terminology that differs from that suggested here, as

appropriate.
Interpretive Categories
P £ B matches| b matches
and MIC BPs [pug/mL) . current
. . Test System . Location of BP FDA STIC Date BPs
Antimicrobial . o or Zone Diameter BPs (nearest whole mm) . M100 . Date of
- Organism,/Group Test System Reportable Dilutions Susceptible Resistant, (instrumenty of as of implemented lab )
Agen (ug/mL) ice | |Susceptible Mic> | LIS/SOP/EHR) hh“ " | lab review in lab rEvIEwW
- Dose- Intermediate - rEVIEW date?
or or date?
Dependent
7D 2 7D =
Amikacin Enterchacterales Vitek 2 =2toz6d 16 n/a 32 64 Instrument No Yes pre-2015 5/11/2023 |
Amikacin Enterohacterales MicroScan =16to0 2 32 16 nfa 32 Gd LIS No Yes pre-2015 6,/2/2023
Ampicillin Enterchacterales Vitek 2 <7 to®6d 8 nfa 16 32 Instrument Yes Yes pre-2015 5/12/2023
Ampicillin Enterohacterales MicroScan <8 toZ 16 8 n/a 16 32 LIS Yes Yes pre-2015 6,/2/2023
Ampicillin Enterococcus spp. Witek 2 =2 to 32 8 n/a n/a 16 Instrument Yes Yes pre-2015 5,/12/2023
Ampicillin Enterchacterales Disk diffusion n/a 17 n/a 14-16 13 LIS Yes Yes pre-2015 5,/12/2023




Part B. CLSI vs FDA Breakpoints

Introduction

This spreadsheet contains a listing of all disk diffusion and MIC breakpoints published in CLSI document M100-Ed33.
The FDA breakpoints are presented in the table if the CLSI breakpoints do not match the FDA breakpoints published

on the FDA Susceptibility Test Interpretive Criteria (STIC) website as of May 22, 2023:
fda_gov/drugs/development-resources/antibactenal-susceptibility-test-interpretive-criteria




Part B. CLSI vs FDA Breakpoints

Provided below are suggestions for using this tool as a reference to determine if breakpoints used in your
laboratory are current.

1. Prepare a spreadsheet containing all breakpoints used in your laboratory. Use the "Part A. CLSI Breakpoints In
Use"” template found at clsi.org/bit-toolkit, if desired. You may wish to contact the manufacturer of your AST device
for assistance in accessing current breakpoints in your AST system.

2. Sort and filter the attached spreadsheet to identify the antimicrobials and reporting groups tested in your
laboratory. For the MIC breakpoint Table, breakpoint values are displayed in pg/mL. For the Disk Diffusion
Breakpoint Table, breakpoint values are displayed as zone diameters read to the nearest whole mm.

3. Compare the two lists and note any breakpoints that are not current on your AST system.

4. Proceed to develop a plan to prioritize updating the out-of-date breakpoints.

MNote that CLSI breakpoints are published in M100 annually, and may include revised/updated breakpoints for some
drugs. FDA STIC may change breakpoints at variable times. Please check STIC website page here:

https://www.fda.gcov/drugs/development-resources/notice-updates




Part B. CLSI vs FDA Breakpoints

CLSI & FDA
DRUG NAME il Organism/Organism Grou match?

Amikacin Enterobacterales 4 3 16 16 32 64 No
Amoxicillin-Clavulanate Enterobacterales 2/a 16/8 32/16 same same same Yes
Ampicillin Enterobacterales 8 16 32 same same same Yes
Ampicillin-Sulbactam Enterobacterales 2/a 16/8 32/16 same same same Yes
Aztreonam Enterobacterales 4 a8 16 same same same Yes
Cefaclor Enterobacterales 8 16 32 - - - No
Cefamandole Enterobacterales 8 16 32 - - - No
Cefazolin - infections other tha Enterobacterales 2 4 B same same same Yes
Cefazolin - uncomplicated UTIs Enterobacterales 16 - 32 - - - No

Cefdinir Enterobacterales 1 2 4 - - - No



Part B. CLSI vs FDA Breakpoints

Introduction

This spreadsheet contains a listing of all disk diffusion and MIC breakpoints published in CLSI document M100-Ed33.
The FDA breakpoints are presented in the table if the CLSI breakpoints do not match the FDA breakpoints published

on the FDA Susceptibility Test Interpretive Criteria (STIC) website as of May 22, 2023:
fda_gov/drugs/development-resources/antibactenal-susceptibility-test-interpretive-criteria




FDA-Recognized Antimicrobial
Susceptibility Test Interpretive Criteria

§ Share im Linkedin | 3% Email | = Print
Looking for FDA-Recognized Susceptibility Test Interpretive Content current as of:
A 06/21/2023
Criteria?
Regulated Product(s)
Antibacterial Susceptibility Test Interpretive Criteria Drugs

Antifungal Susceptibility Test Interpretive Criteria

Looking for recent updates? Please see: Notices of Updates

Sign up to receive FDA Recognized Antimicrobial STIC Breakpoints email notifications (£




Notice of Updates

f Share | W Tweet | im Linkedin | 3% Email | &=k Print

Sign up to receive FDA Recognized Antimicrobial STIC Breakpoints email notifications (4

Content current as of:
05/25/2023

For information regarding prior changes to the STIC webpages, see
. . _ Regulated Product(s)
https://www.govinfo.gov/content /pkg/FR-2019-05-03/pdf/2019-09007.pdf Drugs

https: //www.federalregister.gov/documents/2020/10/22/2020-23439/21st-century-
cures-act-annual-compilation-of-notices-of-updates-from-the-susceptibility-test

Updates by Drug:
Route of Therapeutic
Drug Administration  Action Taken Category Date
Amikacin Injection FDA does not recognize MIOO standard (MIC and disk diffusion) Antibacterial 412172023
for Enterobacterales and Pseudomonas aeruginosa
Sulbactam and Injection FDA identified STIC for Acinetobacter baumannii-calcoaceticus Antibacterial 05/25/2023

Durlobactam complex.
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Breakpoint Implementation Toolkit (2023 BIT)
Part C. Breakpoint Implementation Summary

DOCUMENTATION
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Part C. Breakpoint Implementation Summary

A template for documenting results of verificalhn or validation studies to update breakpoints. This template can serve of evidence of support for your study for any
accreditation or regulatory body.

Click here to




Breakpoint Implementation Toolkit (2023 BIT
Part C. BIT Summary Template

Part C. BIT Summary Template

Verlficatlon of " Valldatlon of
tested by (AST Method)
Studies performed (dates):

Breakpolnts for (organism/organism group)

I. Purpose

Verify or [ Validate performance of (Name of Method or Commercial AST Device)
For [ organism or " organism group

Reference/Comparator results from (see NOTE below, I1.B.)

For Antimicrobial(s) and Breakpoint Values

0Oid Breakpoints (MIC pg/mi) New Breakpolnts (MIC pg/mi)
Antimicroblal(s) 5 sDD I R 5 SDD 1 R Breakpolnt Source (FDA/CLSI)

Abbreviations: |, Imermadiate; MIC, minimal nAlbitory concentration; B, resistant; 5, susceptipie; SO0, susoeptib & dose ::\.Ferd-:'"..
Il. Verification/Valldation Study
A. AST System
Panel/Card Software version
B. Accuracy
Mumber of isolates.

Isolate source(s)
(eg, CDC & FDA Antibiotic Resistance (AR) Isolate Bank, clinical isolates)

Reference result source(s)

(eg, CDC & FDA AR Isolate Bank MICs, in-house reference broth microdilution, reference laboratory)

NOTE: Reference result may be obtained from parallel testing using a reference AST method or comparator AST method that is verified fvalidated
forthe new breakpoints or preestablished using a reference (eg, CDC B FDA AR Isolate Bank) or verified fvalidated comparator method.

&cLsl

CLSI Version 1.0. This was last updated on 15 May 2023 and has been approved by CLSI's Outreach Working Group.
Toll Free (US): 877.447.1888 | P: +1.610.688.0100 | F: +1.610.688.0700 | E: customerservice@clsl.org

THIS IS A CHECKABLE/
FILLABLE/SAVABLE PDF



Breakpoint Implementation Toolkit (2023 BIT)
Part C. BIT Summary Template

depends if organism/drug combination likely the Table(s) 2 in

' - CLSI M100 supplement
is FDA-cleared on your panel antimicrobial agent PP

Part . BIT Summary Template

Verlficatlon of © Valldatlon of Breakpolnts for (organism/organism group)
tested by (AST Method)
Studies performed (dates):

your automated antimicrobial susceptibility testing instrument
(better yet, your specific card/panel) of choice



Part C: BIT Summary Template
Purpose
First two lines: rinse and repeat from previous slide

Third line: consider source(s) of isolates and reference testing method

[e.g., AR bank (will discuss later) tested by broth microdilution]
l. Purpose

Verify or* Validate performance of (Name of Method or Commercial AST Device)
For ™" organism or =" organism group

Reference/Comparator results from (see NOTE below, 11.B.) ‘

For Antimicrobial(s) and Breakpoint Values

Old Breakpolnts (MIC pg/mi) New Breakpolnts (MIC pg/mi)
SDD | R 5 SDD | R Breakpoint Source (FDA/CLSI)

Antimicroblai(s) 5

concentration; B, resistant; 5, susceptible; 00, susceptible dose depandent.

You may not need this section if DGCUMEWATIGN

“bringing on a new drug”

Abbreviations: |, Imtermediate; MIC, minimal inhib



Pl 8. S 1T
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Potential example of “New Drug” or “Breakpoint Shift”

Enterobacteriaceae
Meropenem-vaborbactam New
Method
S I R
B BMD <4/8 8/8 > 16/8
¢ | CLSI M100-Ed29, 2019
Enterobacterales
Piperacillin-tazobactam Previous | Piperacillin-tazobactam New
Method
S I R S SDD R
BMD <16 32-64 =128 <8 16 = 32

CLSI M100-Ed31, 2021; -Ed32, 2022




Part C: BIT Summary Template

Verification/validation Study (Planning)
DOCUMENTATION Lots of rinse and repeat

II. Verificatlon/Valldation Study
A. AST System
Panel/Card Software version
B. Accuracy
Number of isolates

Isolate source(s)
(eg, CDC & FDA Antibiotic Resistance (AR) Isolate Bank, clinical isolates)

Reference result source(s)
(eg, CDC & FDA AR Isolate Bank MICs, in-house reference broth microdilution, reference laboratory)

C. Reproducibility (precision)
Number of isolates

lsolate source(s)
(eg, CDC & FDA AR Isolate Bank, clinical isolates quality control strains)
Number of replicates

D. Quality Control

lsolate(s) Testing frequency
(ie, name/strain number) (eg, per run)




Reproducibility

Suggested 1solates for
T Y T — reproducibility studies

antimicrobials: ertapenem, meropenem, imipenem, cefazolin®,
aztreonam, cefepime, ceftazidime, cefotarime, ceftrianone,

ciproflanacin, levoflasacin AR Bank PTA Validation Set in di Cate d in gre cen

Lab Information AR Bank Information .
| be used to validate Enterobacterales and

Date Initials of |AR Bank | Organism [tazobactam and aminoglycosides
Tested |~ |Tester + |Number ~ - AR Bank PFA Validation Set
ARDOOD Klebsiella aerogenes Fmation AR Bank Information e used tovalidate Pseudomonas aeruginosa and the
300610 [Nieicle preumorae |||~ TaRbank [organim
ARDO11 Escherichia coli Tesber B Number m o Ic\|i5ti|—| AR Bank Acinetobacter [ACI) Validation Set
iixi; Kali:?:lcl:lzr;:::numae ARDOZ2B Klebsiella oxytoca E:::: Enuf T A“{?:;:nli:::rmahon e used tovalidate Aoihanadaciar Saemanns' for meropenem,
—— . ARDO29 Proteus mirabilis H colistin.
AROO2S F_'~'.|:her!|:h!a EDI! ARDO38 Klebsiella pneumoniae ester | > [N ~ d
ARDD15  |Escherichia coli AROO39 Klebsiella pneumoniae ARD259  |Pseudomonas aeruginosa [mation AR Bank Information
ARDO16 Klebsiella pneumoniae AROO40 P ARD261 Pzeudomonas aeruginosa |hitials of |AR Bank | Organism
ARDOLY Escherichia coli ARDD44 Klebsiella pneumoniae AROZBE Pseudomonas aeruginosa fester ~ [Number -
AROO1E  [Klebsiella aerogenes ARDD4R S ARO351  |Pseudomonas aeruginosa ARD273  |Acinetobacter baumannii
SO0 Zi etz ARDOS3 Enterobacter cloacae ARD354 Pseudomonas aeruginosa ARDZ7S Acinetobacter baumannii
AROD20 _ |Escherichia coli ARDOG1 S ARD356  |Pseudomanas aeruginosa ARD276  |Acinetobacter baumannii complex
3 ARDO74 Klebsiella aerogenes ARO358 Pseudomonas aeruginosa ARD277 Acinetobacter baumannii
u ARDOTS Klebsiella pneumoniae AR0360  |Pseudomonas aeruginosa ARO278  |Acinetobacter baumannii
3 AROOTT P AR0447  |Pseudomonas aeruginosa ARD279  |Acinetobacter baumannii
ARD458  |Pseudomonas aeruginosa ARD280  |Acinetobacter baumannii
d ARO511 Pseudomonas aeruginosa ARDZE1 Acinetobacter baumannii
ARDS14 Pseudomonas aeruginosa ARDZB3 Acinetobacter baumannii
i ARDZE4 Acinetobacter baumannii
i ARD28B5 Acinetobacter baumannii
i ARD2BE Acinetobacter baumannii




Part C: BIT Summary Template
Verification/validation Study (Criteria)

e Accuracy versus reference standard
Categoric Agreement (CA) > 90%
Very Major Error (VME) rate <3%
Major Error (ME) rate < 3%
Minor Error (MiE) rate determined by laboratory director
CA can be <90% if majority of errors are minor
and MIC values fall within £ 1 doubling dilution
* Reproducibility
95% of replicate results for given antimicrobial agent/organism
combination fall into appropriate S, SDD, |, or R category



Part C: BIT Summary Template
Calculations

* CA = same category results/total x 100

VME = susceptible (test system)/resistant (reference) x 100

ME = resistant (test system)/susceptible (reference) x 100

MiE = | or SDD (test system) when other result is S or R (reference)/

all isolates x 100
* Reproducibility
reproducible results per agent-organism combination (test system)/
x 100



Part C: BIT Summary Template
Procedural

* Discrepancy resolution (outside of obvious human or clerical error)
Retesting in triplicate
Adjudication by disk diffusion
Forward to a reference laboratory

* Update data tables (discussed in later slides); prepare for data
analysis



“They do this for you” Examples
(prelude to part F)

AR Bank Information

Cefazolin AR Bank Data

Cefazolin Test Data

Cefazolin Calculations

AR Bank  |Organism Sign MIC Interp Test Sign  |Test MIC| Test EA Dilutions CA Error
Mumber « - - - - « | Inter] = - -
ARDO10 klebsiella pneumoniae = i R 8 R YES -1 YES

ARDD11 Escherichia coli - B R 8 R YES -1 YES

ARDOD12 Klebsiella pneumoniae = B =} 8 R YES -1 YES

AROO13 Escherichia coli E 8 R 2 S MO -3 MO VME
AROO14 Escherichia coli > 8 R a8 R YES -1 YES

AROO15 Escherichia coli > 8 R a8 R YES -1 YES

ARDO16 Klebsiella pneumoniae 4 I 8 R YES NO minE
ARDD17 Escherichia coli 2 5 8 R NO NO ME
ARDOD18 Klebsiella aerogenes

ARDO19 Escherichia coli

ARDO20 Escherichia coli

ARDD21 Citrobacter freundii

You only have to play with

these two columns

Excel does
the rest




“They do this for you” Examples

(prelude to part F)

AR Bank Information

Cefazolin AR Bank Data

Cefazolin Test Data

Cefazolin Calculations

AR Bank Organism

Number -

ARDO10 klebsiella pneumo
ARDD11 Escherichia coli
ARDOD12 Klebsiella pneumo
ARDD13 Escherichia coli
ARDD14 Escherichia coli
ARDD15 Escherichia coli
ARDO16 Klebsiella pneumo
ARDD17 Escherichia coli
ARDOD18 Klebsiella aerogens
ARDO19 Escherichia coli
ARDO20 Escherichia coli

AROOZ21

Citrobacter freundii

Summary Data

Dilutions

w

CA

Error

%

89 5%

17

84 2%

16

5.3%

1

50.0%

-1 YES
-1 YES
-1 YES
-3 MO VME
-1 YES
-1 YES
1 MO minE

B.3%

MO




Part C: BIT Summary Template
Summary (Your/Excel Calculations)

V. Summary of Results Obtained
A. Accuracy

cA VME ME MIE
Agent(s) # (%) # (%) # (%) # (%)

“Numbers represent a summary of the reference results.

B. Reproducibility
% of (agent/forganism) results were reproducible.

THIS IS A CHECKABLE/
FILLABLE/SAVABLE PDF




Dot the I’s, Cross the T's

have reviewed the ~ (verification/validation) data for
accuracy and precision, for the [AST test method) , and the performance of the
method is considered acceptable for patient testing

Reviewed by:

Date
Signature:

THIS IS A CHECKABLE/
FILLABLE/SAVABLE PDF



Breakpoint Implementation Toolkit (2023 BIT)
Part D. CDC and FDA AR Bank BIT Isolate Sets
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Part D. CDC and FDA AR Bank BIT Isolate Sets

Includes CDC and FDA Antibiotic Resistance lsoWte Bank isolate sets available for use in breakpoint verification and validation studies. Lists specific AR Bank Panels
that are recommended for testing when using th




Part D. CDC and FDA AR Bank BIT Isolate Sets

2023
Breakpoint
Implementation
ToolkitSet#  Organism Group

1 Entercbacterales

Isolate Selection
AR Bank Panel(s)

Enterobacterales
Carbapenem Breakpoint
Implementation Toolkit

(Bm)

Antimicrobial
Breakpoints to Validate
Carbapenems
Cephalosporins
Huoroquinolones

For cefazolin, 2
susceptible {5)

isolates are in this set.
Cefazolin-5 isolates
from other panels can
be added, if desired:
Carbapenemase
Detection panel (n=3) or
Delafloxacin panel {n=9)

Enterobacterales | Aminoglycosides Piperacillin-tazobactam

Colistin and aminoglycosides fo _

Piperacillin-tazobactam Enterobacterales {F1A) \ ’
Pseudomonas Aminoglycosides Fluocroguinolones The FHuoroquinolones We ” IOOk at one
aerniginosa Carbapenems and aminoglycosides and aminoglycosides

Cephalosporins Pseudomonas Peeudomonas

o aeruginosa verification | aeruginosa verification

Colistin . (PFA) set is also suitable for

Huoroguinolones evaluation of other P

Piperacillin-tazobactam aeruginosa breakpoints
Acinetobacter Carbapenems Acinetobacter
baumannii Colistin baumannii {ACI) _

complex




click

AR N : . , Biosample
Bank # Organism Resistance Mechanisms Accession #

aac(é')-1b-cr, aadAS5, ACRF, catB4, dfrAl17, KPC-3,

0001 Escherichia coli S5AMNO4014847 & O R
MDF(A), mph(A), OXA-1, sull, tet(A), tet(R)
aac(6')-1b, aadAl, ACT-45, aph(3')-1a, aph(3')-1b,

0002 Enterobacter cloacae aph(6)-1d, dfrA14. KPC-3, OmpF2, OXA-9, sul2, TEM- SAMNO4014843 &
1A
aac(6')-1b, aadAl, aph(3')-1b, aph(6)-1d, dfrAl4,

0003 Klebsiella pneumoniae EMRD, KDEA, KPC-3, Omp35, OmpK35, ogxA, ogxB, SAMNO4014844 &
OXA-9, SHV-12, sul2, TEM-1A
aac(6')-1b, aadAl, aadAZ, catAl, dfrAl2, EMRD,

0004 Klebsiella pneumoniae KDEA, KPC-3, Omp35, OmpK35, ogxB, OXA-92, SHV- SAMNO4014845 &
11, sull, TEM-1A
aac(3)-lla, aac(6')-1B3, aadAS, ACRF, aph(3')-1b,
aph(6)-1d, cmlAl, CMY-2, CTX-M-14, dfrAl17, EMRD,

0006 Escherichia coli SAMNO4014847
MDF(A), mph(A), OmpC, OmpC2, OmpF, sull, sul2,
TEM-1, tet(A)
CMY2-MIR-ACT-EC, Omp35, Omp36, OmpK35,

0009 Klebsiella aerogenes SAMMNO4014850 of

OmpK36




AR Bank #0001 Escherichia coli

Can also be downloaded
to an all-in-one PDF

Biosample Accession #: SAMN04014842 f
MLST: 43(Pasteur), 131{Achtman)

MICs obtained by broth microdilution. Modal MIC is reported.
MIC results for each antimicrobial agent for an isolate may commonly be + 1 log2 (doubling dilution) different than what is posted on the FDA & CDC AR
Bank website because this is the normal technical variability of antimicrobial susceptibility testing (see J. H. Jorgensen. 1993. J Clin Microbiol. Vol 31[11]:

2841-2844).

Panel: Piperacillin-tazobactam +aminoglycosides for Enterobacterales (PTA) (Custom) | GN/F ARLN (Custom) | Piperacillin-tazobactam

+aminoglycosides for Enterobacterales (PTA) (Custom)

/ “instructions for use”
genotype

MIC MMER. Propagation Temp & Biosafety Isolate History

MIC (pg/ml) Results and Interpretation

Drug MIC (pg/ml) INT

Amikacin 16 R

phenotype

Ampicillin »32 R



General Comments

* 30-34 isolates per panel
Variety of MIC values (i.e., mix of interpretations)
Variety of species within Enterobacterales
CDC goal is to assist in verification/validation of multiple agents

* Some panels may be a bit short on “susceptible” isolates
Use own clinical isolates
Partner/share with local, regional laboratories
Surveillance collections with raw MIC data (SWOTARE)



How Do You Get These?

AR Isolate Bank Home ARISOLATEBAN K’%_@

About the Bank +
All Isolate Panels
Isolate Search

Contact Us <Back View another panel > Download this page ¥ Download MIC & gene data Download all isolate details

Piperacillin-tazobactam +aminoglycosides for Enterobacterales (PTA) (Custom)

A set of Enterobacterales from the Enterobacterales Breakpoint Panel (BIT) and the Carbapenemase Detection Panel Add Panel to Cart
(CarbaNP) assembled to perform verification assays for updated CLSI breakpoints.
Panel ID: PTA

. LATEBANK%

All Isolate Panels

Isolate Search

Contact Us First time ordering? Register for an Account
Sign In
Email Address
Password

SignIn
Forgot Password




After Registration...

Dc Centers for Disease Control and Prevention
i CDC 24/7. Saving Lives, Protecting People™

CDC & FDA Antibiotic Resistance Isolate Bank

CDC > Antibiotic / Antimicrobial Resistance

HE
ARISOLATEBANK%@ et

33 panels
1031 isolates

4369 orders
2811 registered users

Choose an Isolate Panel

Choose a Custom Isolate Panel

Custom panels are sets of AR Bank isolates that belong to other
established panels. These sets are assembled for a specific intended
use, e g., Fluoroquinolone verification.




Order Processing

CDC provides email notifications on the status of your order. Below are the different statuses an order will undergo:

AWAITING REQUIRED DOCUMENTS ORDER APPROVED FOR SHIFPING SHIPFED DELIVERED

COCUMENTS VERIFIED VERIFIED

Awaiting Required Documents: Order has been submitted, but CDC has not yet received your required forms to process the order.

Documents Verified: CDC has received and verified that all required documents are complete and signed.

Order Verified: Information on the forms match the order request.
Approved for Shipping: Order has been sent to l[aboratory to be fulfilled.

Shipped: Order has been shipped, tracking number will be added to order information under your account

Delivered: Courier has marked this order as delivered.

Shipped within ten business days after approval



Simple Letter Agreement for Sharing Materials

Centers for Diseose Confrol and Prevention

COC 247 5aing Lives, Profacting Poople™

Simple Letter Agreemeant for Sharing Materials (Rev: Marcl

ARISOLATEBANK-

Iri ressponise o the RECIPIEENT S reguest for an Andbicdo Resistance (AR Bark parel
olates (sach indvidualy ard separately, the "MATERLALT), te PROAVIDER asis fal
RECIFIENT SCENTIST agree io e lolowing before the RECIPEENT recetves MATER
Appendi A

1. The selecied MATERIAL is property in the PROVIDER's cenirlized AR Bark re
pafrogens. The MATERIAL has been collecied teosgh oulbneak, refensnos and
COC ard other referenosnessan labes and eaemal collaboratons. All progeny &
of e MATERIAL subssquently gererated by the RECIPIENT (l.e. rudish: ackd ¢
b oular chores ) ane coraidensd MATERLAL and ane subject to the ferms of this

2. THISMATERIAL IS NOT FOR USE IN HUMAMN SUBJECTS.

3. The MATERIAL is made avalable for use by the RECIPEENT consisient with e
MATERIAL and the offar iemms ard condilions Fenein,

4. The MATERIAL provided under fhis Agreement was not collecied fom indhidua
RECIPIENT s propsed nessanch project. The PROVIDER will ni, ureder any ol
RECIPIENT with any personally identfabie information or e key Enking e oo
denifiable information associaied with e MATERLAL.

5. The MATERIAL wil be used solly for inlernal research and dewelopment purps:
werification, intemal proficiency MeSing, research, quality control and W Improes
new antibiolics and acoslenbe reseanch and devwslopment o combat andbiobic e
s e MATERIAL f0 b usisd in ary product offered for sake of prociesses for thie
part of & commarcial senvice. MATERLAL will not b furthr distributed boa thind |
approval of PROVIDER. Any oher use oulside of these permiBed uses requines
and subgect o a different sharing agresmaent.

. The MATERIAL will not b used in research peojects. in which the RECIPIENT o
ECIENTIST ks obligated by assign inwenons confining o diecied W the MATE]
inventions containing T MATERLAL i0 an organization ofher than e RECIFIE]
RECIPIENT #rat manages fhe RECIPENT s inventicrs on behal! of the RECIPI

7. The RECIPIENT will appropristely acknowiedge the PROVIDER of te MATERLY
pablic dischesunes. Direcions on proper diaton of PROVIDER oan ba fourd at
himps Moo gowiAR IsclaleBaniy . The ariginal nama given i the MATERL
shall be: mainizined in all publcations nelafed o the MATERLAL, s orgin and
PROVIDER miust be indicarisd

hiips: ifwawn.od o godAREok ieBankFormssimpleetioragreement
COC and FOA Antibiolic Reskmnoe Isolale Bank. Atlania (GA) COC BMR0EY

Page 1of 3

Centers for Diseose Confrol and Prevention

COC 2477 Smdng Lives, Profocting Paople™

Simple Letter Agreement for Sharing Materials (Rev: March 2021

ARISOLATEBANK-3 ¢

8. Any MATERIAL delivered pursuant @0 this Agreement s undersiood o be experimental in nalure and may

10

11.

have hazardous proparties. THE PROVIDER MAREES MO REPREEENTATIONS AND EXTEMDE MO
WARRANTIES OF ANY HIND, EITHER EXPRESSED OR IMFLIED. THERE ARE NO EXPRESEED OR
IFLIED WARRANTIES OF MERCHAMTABILITY OR FITHESE FOR A PARTICULAR FURPDSE, OR
THAT THE WSE OF THE MATERIAL WILL NOT INFRINGE ANY PATENT, COFYRIGHT, TRADEMARK.
DR OTHER PROPRIETARY RIGHTE. Unless peobdhited by low, RECIPIENT assumies all labiity for
claims for damages against il by thind parkes which may anse from the wse, stomage o disposal of te
MATERIAL excepl that, o the eaien permitied by law, the PROVIDER shall be kbl io the RECIPENT
wihen the damage s caused by e gross neglgence o willid miscondect of Te PROVIDER.

By eniering this Agreemen the Govemment of the United Esabes does rot diectly o indinecty endorse
ary product or servios Bal s or will be provided, whether directly or indirectly relabed io s Agreement
Thie RECIPIENT will no im any way stale of imply that e Govemmient of the Unibed Ssabes of any of is
orgarizafonal unls of employees endorses the ressanth project, the RECIFIENT, RECIPIENT
ECIENTIST, or any resulling product of Senioe.

The RECIPIENT acknosisiges hiat the MATERIAL is designaied as a Risk Group 2 agent. The
RECIPIENT agrpes that B MATERLAL will be handed n 2 Bosalety Lev 2 Taclity in complianoe with all
applicable stahiies and regulatiors ard guidanoe, including all LS. Deparimant of Healt and Human
Berdices’ protocols pertaining to handing Biosatety Level 2 agents.

This Simiple LeBer Agressmant will bacome eflecive upon RECIPENT s Authorized Official sigrabure.

Materiale Ordered

v Acinstobaster baumanni ACI Paned (51)
» Delabaxacin DLX Panel (60)
v Pssudomonas asruginoss PSA Panel (55)

hitips: ifaarwn.od o gowlARisolaeBank Forms'simpleietioagreement
COC and FOA Anibiolc Resisiance solaie Bank. Aflania (GA] COC GMUREES

Page 2 of 3

Courtesy Frances Spray-Larson, Ph.

Centers for Disease Confrol and Prevention

COC 2477 Bodng Lives, Profascting Pecple™

Simpla Letter Agreement for Sharing Materials (Rev: March 2021 v.4)

PROVIDER INFORMATION

Prowidir Schendst

Clindoad and Enwvironmismslal
Alorabinkgy Branch

Provider Addess

#6500 Cliton Rd ME, Allanta, GA 30329

RECIPIENT INFORMATION

Fscpianl Ecanisl

Q|

I

Provider Orgarizason

Dévizion af Haalthoane Ouslly Promsotion, Cenfars b Disasse
Cownirnod and Prevaniion

Prowider E-Mail: Prossider Tebsphoms:

AREankodo go 404-535-2180

|Franm= Spray-Larson

Faopant

||=u-| Healtheare

Reopen's Addnm

&1 Sreermian Avenue East
For Addrson, Wisconsin 53538
Uniied Sigies

frareons. s pray- arsorsfliori oom

FadEx &

[=l= g

|4.adsasm:-:

| |3:-13-5551

HFaopan's Eiru'l.l:

Lata

j
E . _— L

D.



[ B [ # Centers for Disease Cor

O 247 Saving Lives, Frofiocting |

\ AR |solate Bank Biosi

ARIS

Pamposs Ini the seting of gually management sy
ensure that the reguesier agrees and o
and Aungal pathogens provided by the ¢
An authiorized represensatie of Fe ey
fax or emad 10 ARBankRodc. gov bikor
The requesier will be notified # solates
qUESHCrES.

Recommanded Labortory Facities, Equipment |
Mamipulations of viable strains of AR Bank solale
il meets the following coriberia cutlined in the Bid

5t Edion hps-iwaew odo gowbios aletyipublioal
Cringria)

The BMBL staies that "Ganerally, work wilh knoa
recomminded in Secson VI When indomuation |
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Table of Contents

IE R EEERERLENEEANENNEENEENERRE S ENNENRENENNERNEELERNEENNENENENEN-ERERNJEJNNERMENRENNERHSEEJRJEJNJNENNNNENENERZJERJSJINNNNNN®SN®]

LTy e T T = 1= T 3

Using the Excel for Aocuracy ... oo ettt ciaiaaeaee D
Clearing TestData............

Analysis Within the Breakpoint Implementation Toolkit Set Worksheets. ... ... .. .. .. .08
Precision/Reproducibility ... ... i 10
Using the Excel for Precision (Reproducibility). . ... ... ... i 10
Reviewing Aggregated Summary Data. .. ... e 11

Unlocking the Spreadsheet and Hidden Columms . ... .. ... o et 13



Bottom Line Up Front: Part F

* File: Part F_AR_Bank_Data_Entry and_Calculations.xlsx

* Multiple tabs:
* Breakpoint Overview
* Summary
* Accuracy and Precision tabs for each of the 4 BIT libraries

* Contains a macro to clear all date entered in the Accuracy tabs

* Not necessary for the table to operate; fields can be manually cleared using
“Clear Contents”.



Bottom Line Up Front: Part F

* Embedded formulae perform calculations and summarizes data.
e Each column may be sorted and filtered for further data analysis.

* |s locked to ﬁrevent accidental keystrokes: only the orange sections are
editable with predefined entries.

* |solates in green: suggestions for precision studies.

 Limitation: Table F is MIC only. BIT sets may be used for disk diffusion,
with data-keeping in table G. (Next section.)



Part F:

A Multi-Tab
Excel Spread-
sheet

T

T

EIEIEE NI EEEREERE IR NN E EEEERE IR IR E EEERE I

]

A B C D AX AN BA BC ED BF EH EJ BK BL
AR Bank BIT Validation Set Cefazolin® Breakpoints 2(S)/4(1)/8(R)
This set can be used ta validate Enterobacterales and the fallowing M'S' bl
antimicrobials: ertépenem, rnfz-r_chpenern, imi!:hE-nE-rn, c_efazchlin', N 1
aztreonam, cefepime, ceftazidime. cefotanime, ceftrianone,
cipraflaxacin, levoflanacin N'R' 16
Lab Information AR Bank Information Cefazolin AR Bank Data Cefazolin Test Data Cefazolin Calculations

Date Initials of |AR Bank Organism Sign MIC Interp Test Sign | Test MIC Test EA Dilutions CA Error
Tested |~ |Tester| = [Number - - - v - - v | Inter| = - -
1/25/2023 tn ARDDOS Klebsiella aerogenes
1/25/2023 tn ARDO10O klebsiella pneumoniae = 8 R
1/25/2023 tn AROO11 Escherichia coli > B R B R YES -1 YES
1/25/2023 tn AROO1Z Klebsiella pneumoniae = 2 R == 2 R YES [n] YES
1/25/2023 tn ARDO1S Escherichia coli - B8 R - B R YES (o] YES
1/25/2023 tn AROD14 Escherichia coli > B R 128 R YES o YES
1/25/2023 tn ARODLS E=scherichia coli = B R 2 5 MO -3 MO WME
1/25/2023 tn ARDOLG Klebsiella pneumoniae 4 | 2 5 YES -1 NO minE
1/25/2023 tn ARDOLY Escherichia coli 2 5 16 R MO 3 MO ME

ARDO18 Klebsiella aerogenes
1/25/2023 tn ARDD19 E=cherichia coli B R 256 R NO 5 YES
1/25/2023 tn ARDDZ20O Ezcherichia coli = B8 R 256 R YES o YES

ARDDZ21 Citrobacter freundii

ARDD22 Citrobacter freundii

ARDO23 Citrobacter freundii

ARDDZ24 Citrobacter koseri 2 5

ARDDZ2S Citrobacter koseri 8 R

ARDOZ26 Providencia stuartii

ARDODZT Serratia marcescens

ARDOZS Klebsiella oxytoca = 8 R

ARDD29 Proteus mirabilis a8 R

ARDO3I0 shigella sonnei

ARDD31 Salmonella Typhimurium

*Breakpoints used for therapy of infections other than uncomplicated
UTl= due to E. coli, K. pneumoniae, and P. mirabilis. Breakpoints are
ba=sed on a8 dosage regimen of 2 g administered every 8 h.

Breakpoint Overview

Pbilitne lmseg

timata

Summary

BIT-1

Mote: Organisms with intrinsic resistance should not be included. See M100 Appendix B.

Summary Data

% N Total N
EA 56.7% =1 =]
cAa B6.7% B 9
minE 11.1% 1 9
ME 100.0% 1 1
VIME 14 3% 1 7
BIT-1 Precision BIT-2 BIT-2 Precision BIT-2

BIT-3 Precision

BIT-4




Accuracy Examples

Cefazolin® Breakpoints 2(S)/4(1)/8(R)
NS 2
TestData
N 'R 16
AR Bank Information Cefazolin AR Bank Data Cefazolin Test Data Cefazolin Calculations
AR Bank |(Organism Sign MIC Interp TestSign  |Test MIC| Test EA Dilutions CA Error
Number - - - - - - +| Interf ~ - - -
1. AR0OO11 Escherichia coli > 8 R R YES -1 YES
AROO12 Klebsiella pneumoniae > 8 R = R YES 0 YES
AR0OO13 Escherichia coli > 8 R > 3 R YES 0 YES
AROO14 Escherichia coli > 8 R 128 R YES 0 YES
2. AR0OO15 Escherichia coli > 8 R NO -3 NO VME
AROO16 Klebsiella pneumoniae 4 I 2 5 YES -1 NO minE
AROD17 Escherichia coli 2 5 16 R NO 3 NO ME
3- AROO19 Escherichia coli 8 R 256 R NO 5 YES
4. ARODZ20 Escherichia coli = 8 R 128 R YES 0 YES

(Adapted from Part F_ AR Bank Data Entry and Calculations.xIsx)




Precision

A B C D E F G H I J K L
14 Cefazolin [systemic)
15 Result1 Result 2 Result 3 . Result 1 Result 2 Result 3
. Interpretation
Isolate Organism .
e Intials, Date Tested | Interp |Intials, Date Tested | Interp |Intials, Date Tested | Interp | Mode or Median |gqyivalency|Equivalency|Equivalency
17 |ARDO11 Escherichia coli TM, 1/28/23 R M5, 1/29/23 5 DK, 1/30/23 5 5 Mo Yes Yes
18 |AROD12 Klebsiella pneumoniae TN, 1/28/23 g Ms, 1/29/23 g DK, 1/30/23 I 5 Yes Yes Mo
19 |AROO13 Escherichia coli TM, 1/28/23 5 M5, 1/29/23 5 DK, 1/30/23 5 5 Yes Yes Yes
PO | ATCC 25922 (Escherichia coli TN, 1/28/23 5 Ms, 1/29/23 5 DK, 1/30/23 5 5 Yes Yes Yes
P1 | Lab 5-2021 |K. aerogenes TH, 1/28/23 R MS, 1/29/23 R DK, 1/30/23 R R Yes Yes Yes
R 5 T u
M % M Results Total
Category Equivalency 13 87% 15
( " - " "
AR0012 Result 3: This discrepancy = 1 dilution
difference. Acceptable variation per CLSI M52 1st Ed.

(Adapted from Part P ) P

F AR Bank Data Entry and Ca Corrected result 14/15=93%.

Iculations.xlIsx) .




Summary Tab

Reporting Group Antimicrobial

Accuracy: Agreement and Errors

% CA Errors

Q R 5

Precision/Reproducibility

N %

N Equivalent

%Minor  %Major % Very Equivalent
3 [~ | B wajorl] H
4 BIT-1 Enterobacterales Aztreonam 0 0
5 (BIT-1 Enterobacterales Cefazolin 60.0% 20.0% 100.0% 12.5% 15 87% 13

Accuracy: Agreement and Errors

Precision/Reproducibility

2 Reporting Group Antimicrobial % CA Sl - % N Equivalent
Y%Minor Y%Major % Very Equivalent

3 Ll Ll K Majork] K Ll
33 |NA Combined Artreonam 0 0 0 0 0
34 |NA Combined Cefepime 0 0 0 0 0
35 NA Combined Ceftazidime 0 0 0 0 0
36 |NA Combined Ciprofloxacin 0 0 0 0 0
37 NA Combined Colistin 0 0 0 0 0
38 |NA Combined Imipenem 0 0 0 0 0
39 |NA Combined Levofloxacin 0 0 0 0 0
40 |NA Combined Meropenem 0 0 0 0 0
41 |NA Combined Piperacillinftazobactam 1 1 0 0 0
42 |NA Combined Tobramycin 0 0 0 0 0

(Adapted from Part F_ AR Bank Data Entry and Calculations.xIsx)




Discrepancy Resolution: Considerations

 Error was random? Retest x3

e A strain may be inherently imprecise for a given drug. BIT sets shouldn’t have
these, but....

* Working strain went bad? Fresh sub from master stock, passed >2X.
Use CLSI M2, M7 storage protocol

* Multiple drugs failed for a given strain? Strain may be mutated or
contaminated

. IConsi;zler KB or agar dilution. (At least one major reference lab offers the
atter

 Problems continue? Consult the instrument’s tech service




Discrepancy Resolution: A few more
considerations...

Precision (reproducibility) 1s defined as the closeness of agreement between the results of successive
measurements of the same analyte. For ASTS. precision (reproducibility) should take the normal variation
of £ 1 doubling dilution for antibacterial agents (=2 doubling dilutions for antifungal agents) for testing into
account.|For example, MIC readings of 1 ng/mL or 2 pg/mL would be considered equivalent results.| *

* Evaluate precision failures; consider accepting £ 1 dilution deviations.

 FYI CLSI M52 15t Ed. has a section on the validation of alternative
breakpoints.

* CLSI M52 1%t Ed: Verification of Commercial Microbial Identification and Antimicrobial Ssceptibility Testing
Systems. Section 3.8.4



2023 BIT Part G Summary

Megan Selle



The Triwizard Cup- Part G: CLSI Toolkit

* The validation is nearly finished,
the Triwizard cup is in sight.

e Part G of the CLSI toolkit
includes a spreadsheet to fill out
the data summary of the
following:

» Categorical agreement

* Percentages of minor, major and
very major errors

* Precision results and percent
agreement




Part G: Accuracy and Precision Worksheet

Test System Results

Lab Information Comparator Isolate Information Comparator Results
Date Tested Initials of Tester 1D Number Organism MIC (pg/mL) Interpretation MIC (ug/mL)
6/5/2023 MES 123456 Kleb. Oxytoca <=0.25 S 0.5
EA: Essential Agreement; CA: category agreement; VME: very major error; ME: Major Error; minE: minor errors
Precision
Result 1
Isolate Organism
Initials, Date - Initials, Date
Tested P Tested

ATCC25922 E. coli 6/5/2023, MES S 6/6/23, CK

AR-0160 K. pneumoniae 6/5/2023, MES R 6/6/23, CK

AR-0156 P. mirabilis 6/5/2023, MES R 6/6/23, CK

Result 2

Interpretation

Interp

EA (Y/N)

Result 3

Initials, Date
Tested

6/7/23, LK

6/7/23, LK

6/7/23, LK

CA(Y/N)

Interp

CA Error Type (VME, ME,
minE)

minE

Comments

Test System

Antimicrobial

Record Breakpoints

0Old Breakpoints (ug/mL)

New Breakpoints (ug/mL)

Accuracy after discrepancy testing

Analysis

Category Agreement

Minor Error

Major Error

Very Major

Perform calculations for precision here

Analysis

Equivalency

<=1

<=0.25

%

93.4

6.7

100

Vitek 2, AST-GN79

Ciprofloxacin

SDD

2 >=4

05 >=1

Total Tested

30

30

30

30

Total Tested



Part G: CLSI Toolkit

* The summary data can now be placed
into the Breakpoint Implementation
Summary for a medical director to sign.

e This wraps up the validation data until the
next CLSI M100 update.
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