
“Preparing for the 
Ministry of Magic 

Regulations”
Implementing  Accepted CLSI Revised Breakpoints



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

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

• Laboratories must know what BPs are in use in their laboratory.

• 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.

• 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/

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


Introduction
Jorn Bansberg



Overview:
The 2023 BIT Tool (Breakpoint Implementation ToolKit)

Coaxed Into Existence By CAP,
But Birthed By CLSI, APHL, CDC, and ASM.

• 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!

2023 BIT Introduction



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?



Algorithm Guide included (Pathway for Updating Breakpoints)!



Synopsis and Definitions



When To Use Verification or Validation



Resources



Hyperlinks Galore including to FDA STIC site



Also To Current CLSI Breakpoints



References



To Download Entire Toolkit First Click That 
Button On the Bottom of the 1st Page



Open file



Then Extract All



Only Click on the Bottom Section Without the 
$, the Top $ Labelled Sections Don’t Open!

Don’t Open

Open



2023 BIT Parts A and B
Raymond Podzorski
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2023 BIT Parts C and D
Erik Munson



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

Here’s the web address; easy to find

Click here to 

DOCUMENTATION



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

This is a checkable/
Fillable/savable PDF



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

depends if organism/drug combination

is FDA-cleared on your panel
antimicrobial agent

likely the Table(s) 2 in

CLSI M100 supplement

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]

DOCUMENTATIONYou may not need this section if
“bringing on a new drug”



Potential example of “New Drug” or “Breakpoint Shift”

Method
Piperacillin-tazobactam Previous Piperacillin-tazobactam New

S I R S SDD R

BMD ≤ 16 32-64 ≥ 128 ≤ 8 16 ≥ 32

CLSI M100-Ed31, 2021; -Ed32, 2022

Enterobacterales

Method
Meropenem-vaborbactam New

S I R

BMD ≤ 4/8 8/8 ≥ 16/8

Enterobacteriaceae

CLSI M100-Ed29, 2019



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

Lots of rinse and repeatDOCUMENTATION

*



Reproducibility
Suggested isolates for
reproducibility studies

indicated in green



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

• 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, I, or R category



• CA = same category results/total x 100

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

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

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

all isolates x 100

Part C:  BIT Summary Template
Calculations

• 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)

0

You only have to play with
these two columns

0

Excel does
the rest



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



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

This is a checkable/
Fillable/savable PDF



Dot the I’s, Cross the T’s

This is a checkable/
Fillable/savable PDF



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

Here’s the web address; easy to find

Click here to 

WHAT TO USE



We’ll look at one



click

OR



“instructions for use”
genotype

phenotype

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



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?



After Registration…



…shipped within ten business days after approval



Courtesy Frances Spray-Larson, Ph.D.

Simple Letter Agreement for Sharing Materials



Courtesy Frances Spray-Larson, Ph.D.

Biosafety Compliance Agreement



2023 BIT Parts E and F
Thomas Novicki

The Magic Begins



Part E



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.

• Each column may be sorted and filtered for further data analysis.

• Is locked to prevent accidental keystrokes: only the orange sections are 
editable with predefined entries.

• Isolates 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



Accuracy Examples

(Adapted from Part F_AR_Bank_Data_Entry_and_Calculations.xlsx)

1.

2.

3.

4.



Precision

(Adapted from Part 
F_AR_Bank_Data_Entry_and_Ca
lculations.xlsx)



Summary Tab

(Adapted from Part F_AR_Bank_Data_Entry_and_Calculations.xlsx)

Scroll Down



Discrepancy Resolution: Considerations

• Error was random? Retest x3
• 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

• Consider KB or agar dilution. (At least one major reference lab offers the 
latter)

• Problems continue? Consult the instrument’s tech service



Discrepancy Resolution: A few more 
considerations…

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

• Evaluate precision failures; consider accepting ± 1 dilution deviations.

• FYI CLSI M52 1st Ed. has a section on the validation of alternative 
breakpoints. 



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. 

• 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
Lab Information Comparator Isolate Information Comparator Results Test System Results 

EA (Y/N) CA(Y/N)
CA Error Type (VME, ME, 

minE)
Comments

Date Tested Initials of Tester ID Number Organism MIC (µg/mL) Interpretation MIC (µg/mL) Interpretation Test System

Vitek 2, AST-GN79

6/5/2023 MES 123456Kleb. Oxytoca <=0.25 S 0.5 I Y N minE
Antimicrobial

Ciprofloxacin

Record Breakpoints S SDD I R

Old Breakpoints (µg/mL)

<=1 2 >=4

New Breakpoints (µg/mL)
<=0.25 0.5 >=1

Accuracy after discrepancy testing

Analysis % N Total Tested

Category Agreement 93.4 30

Minor Error 6.7 2 30

Major Error 0 0 30

Very Major 0 0 30

Perform calculations for precision here

Analysis % N Total Tested

Equivalency 100 0 9

EA: Essential Agreement; CA: category agreement; VME: very major error; ME: Major Error; minE: minor errors

Precision

Isolate Organism

Result 1 Result 2 Result 3

Initials, Date 
Tested

Interp
Initials, Date 

Tested
Interp

Initials, Date 
Tested

Interp

ATCC25922 E. coli 6/5/2023, MES S 6/6/23, CK S 6/7/23, LK S

AR-0160 K. pneumoniae 6/5/2023, MES R 6/6/23, CK R 6/7/23, LK R

AR-0156 P. mirabilis 6/5/2023, MES R 6/6/23, CK R 6/7/23, LK R



Part G: CLSI Toolkit
• The summary data can now be placed 

into the Breakpoint Implementation 
Summary for a medical director to sign. 

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



????????
Questions


