
CRO Breakpoint Implementation 
Toolkit

Alana Sterkel, PhD, D(ABMM), SM(ASCP)CM

Associate Director, CDD, Wisconsin State Laboratory of Hygiene

Assistant Professor, SMPH, UW-Madison



Background provided by Dr. Rauch

2



Key takeaways relevant to this topic

• Breakpoints are revised to ensure patient care and safety 
and to limit and reduce the spread of antimicrobial resistance

• Failure to use correct breakpoints during AST can result in 
incorrect interpretation of results, allowing for inappropriate 
treatment course, poor patient outcomes and continued spread 
of resistant infections.​​​

• Adoption of the updated MIC breakpoints has proved 
challenging for clinical microbiology laboratories that use 
commercial MIC susceptibility testing systems
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They updated the breakpoints again? Why?!
CLSI AST Rationale Documents (Free)

Wisconsin State Laboratory of Hygiene 4

https://clsi.org/standards/products/packages/documents/mrpkg/

https://clsi.org/standards/products/packages/documents/mrpkg/


CAP will require annual review and updates
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*Effective January 1, 2024 laboratory must use current breakpoints within 3 years*



Where can I find current breakpoints?

At a minimum a lab must use the FDA breakpoints
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CLSI: M45 Breakpoints, M60 for fungi and M62 for Mycobacteria and aerobic actinomycetes

https://www.fda.gov/drugs/development-resources/fda-recognized-antimicrobial-susceptibility-test-interpretive-criteria

https://clsi.org/standards/products/free-resources/access-our-free-resources/

Google 

“FDA STIC”

Most US labs us CLSI 

https://www.fda.gov/drugs/development-resources/fda-recognized-antimicrobial-susceptibility-test-interpretive-criteria
https://clsi.org/standards/products/free-resources/access-our-free-resources/


Where can I find current breakpoints?
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EUCAST also available

https://www.eucast.org/

• Useful when there are no 

FDA or CLSI breakpoints for 

therapies used by your 

providers.

• Take care to note the drug 

concentrations and media 

types as they can vary from 

standard US methods and 

impact the MIC

https://www.eucast.org/


The Problem – Fast changing 
breakpoints

• New CAP checklist requires that you know the current breakpoints

• Coming soon, CAP will require that your testing is up to date with 
current breakpoints as well

• Using the most up to date breakpoints is best for the patient and 
helps to standardize public health drug resistance surveillance data

• Manufacturers do not currently update their automated AST 
platforms to comply with the latest breakpoints for as much as 5 
years after the change

• Updating is expensive and slowed down by the FDA approval 
process

• Relying on FDA approved verification of these instruments will result 
in CAP deficiencies



The Solution – Validate the 
new Breakpoints yourself!



Now there’s a new problem

• Going “off-label” from the manufacturers instructions will make 
your test a lab developed test (LDT)

• LDTs require more extensive validation before use in patient 
testing

• Not all labs are experienced with LDT validations

• AST validations are some of the most complicated because 
there are so many bug-drug combinations and outcome 
interpretations



Don’t worry, there’s help!



Validation and Verification Resources
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Patel, J.B., S. Sharp, and S Novak‐Weekley. 2013.
Clinical Microbiology Newsletter. Vol. 35 No.
13:103.

CLSI M52, 1st edition. 2015
2nd edition coming soon!



ASM Resources

• Planning a Method Verification Study in Clinical Microbiology 
Labs breaks down how to perform a clinical laboratory 
verification study with attached template (Source: ASM).

• Verifications and Validations: How to bring a new test to the lab 
aiming at clinical stewardship and compliance shares a real-life 
example of validation and verification (Source: Louis Stokes VA 
Medical Center).

• Cumitech 31A- Verification and Validation of Procedures in the 
Clinical Microbiology Laboratory. Being revised now! 
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https://asm.org/Articles/2022/February/Updating-Breakpoints-in-Antimicrobial-Susceptibili

https://asm.org/Articles/2022/January/Planning-a-Method-Verification-Study-in-Clinical-M
https://www.scacm.org/HandoutsFall2017/Verification_SCACM.pdf
https://asm.org/Articles/2022/February/Updating-Breakpoints-in-Antimicrobial-Susceptibili


APHL-ASM Antimicrobial Resistance Laboratory Workgroup

• Collaboration of Clinical and public health laboratorians whose 
goal is to identify and develop initiatives to improve detection 
and reporting of AR while fostering the relationship between 
clinical and public health laboratories

• Made up of top clinical AST experts in the field. (Clinical, Public Health, 
CDC, and APHL)

• Multiple projects to date including the CRO Breakpoint Implementation 
Toolkit



Carbapenem Resistant Organisms

• Carbapenem-resistant organisms (CROs) are a major concern 
for patients in healthcare facilities. Some pathogens in this 
family are resistant to nearly all antibiotics, leaving more toxic or 
less effective treatment options. The CDC's 2019 AR Threats 
Report categorizes carbapenem-resistant Enterobacterales and 
carbapenem-resistant Acinetobacter as urgent threats, while 
also categorizing multidrug-resistant Pseudomonas 
aeruginosa as a serious threat.

• Toolkit focuses on Enterobacterales

• Future iterations will expand to include additional drug-bug 
combinations. 

https://www.cdc.gov/drugresistance/pdf/threats-report/2019-ar-threats-report-508.pdf


CRO Breakpoint Implementation Toolkit

1. Introduction to the CRO Breakpoint Implementation Toolkit

2. About the AR Isolate Bank

3. Verification Template

4. Breakpoint Implementation Instructions

5. Implementation Worksheets

https://www.aphl.org/programs/infectious_disease/Pages/CRO-Breakpoint-Implementation-Toolkit.aspx

https://www.aphl.org/programs/infectious_disease/Documents/2021-CRO-BIT-Intro.pdf
https://www.aphl.org/programs/infectious_disease/Documents/2021-CRO-BIT-AR-Isolate-Bank.pdf
https://www.aphl.org/programs/infectious_disease/Documents/2021-CRO-BIT-Combined-Verification-Template.pdf
https://www.aphl.org/programs/infectious_disease/Documents/2021-CRO-BIT-Instructions.pdf
https://www.aphl.org/programs/infectious_disease/Documents/2021-CRO-BIT-Appendix-B.pdf
https://www.aphl.org/programs/infectious_disease/Pages/CRO-Breakpoint-Implementation-Toolkit.aspx


1. One page introduction

• Can be used to inform leadership of 
the big pictures points

• Why breakpoints need to be updated

• Why the lab needs to do it’s own 
validation and not wait for 
manufacturers

• What the toolkit contains to help in this 
effort 

• Who created the toolkit
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2. Where can I find isolates?

• Collaborative program between CDC and FDA

• Collection of AR organisms available to clinical and public 
health microbiologists, drug and diagnostic manufacturers, and 
researchers 
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https://wwwn.cdc.gov/arisolatebank/

• Thoughtfully curated panels laboratories can 
order at no cost (except shipping) 

• Currently, they have 31 different Panels
1. Enterobacterales Carbapenem Breakpoint

2. Pseudomonas aeruginosa

3. Acinetobacter baumannii

https://wwwn.cdc.gov/arisolatebank/


Handling isolates from the AR Panel

• Isolates arrive in individual tubes, shipped on dry ice

• Lyophilized powder needs to be re-suspended 
• Instructions included in the package and online

• Make your own stocks from the initial growth
• Store at -80C

• Pass the strains at least twice before you start testing

• Do not over pass your strains, resistance can wane or be lost

• Always use fresh growth in your testing
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3. Verification Template

Designed for the validation of 
Enterobacterales against current 
breakpoints on a commercial 
antimicrobial susceptibility testing 
(cAST) system.

• Ertapenem

• Imipenem

• Meropenem

• Doripenem
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AR Bank Panel

Enterobacterales

Carbapenem 

Breakpoint



4. Separate Instructions

• Includes definitions, step by step 
instructions, rationale and guidance
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5. 

• Pre-populated with the AR 
panel organisms and their 
expected results

• Fillable electronic form

• Separate worksheets for each 
drug
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Working though the template

• Does most of the writing for you

• 11 page summary document 

• Electronic fillable template

• Some “smart fields” auto-populate

• Provides flexibility for Director 
discretion
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Provides the purpose and background
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Your 

instruments 

current 

breakpoints



It provides room for Director discretion

• Precision may 
already have been 
covered in the 
initial verification 
and does not need 
to be repeated

• If more testing is 
needed the 
template makes a 
recommendation 
based on field 
standards
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Setting the Acceptability Criteria

• The template allows 
the director to set the 
criteria they deem to 
be acceptable

• Most labs choose 
• ≥ 90-95% CA

• < 5% VMEs (1 error)

• < 5% MEs (1 error)

• < 3 mE isolates
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Understanding the error types

• Categorical Agreement (CA)
• Overall match of S, I, and R to reference results
• # correct/total number tested = % correct

• Very Major Errors (VME)
• False susceptible: Your test says S when isolate is R
• # of VME/total number R tested = % VME

• Major Errors (ME)
• False resistant: Test says R when isolate is S 
• # of ME/total number S tested = % VME

• Minor Errors (mE)
• One category off: Test says I when isolate is S or R, or S or R when 

isolate is I 
• X of mE/total number of isolates tested = % mE
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The template walks you through the calculations
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Discrepancy Resolution, if needed
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1X

X

X

X

Isolate was passed many times prior to testing. When a fresh isolate was tested from 

the stock the discrepancy resolved. The drug resistance was likely lost in passage.



Reproducibility Chart

• If needed, test up to 5 isolates 1-3 times per day on over 1-3 
separate days
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Summary
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Conclusion
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Summary

• The new CAP checklist items will require monitoring annually 
and implementation of new breakpoints within 3 years of a 
change.

• Manufacturers are unlikely to keep up with this standard

• Labs will need to perform new breakpoint validations to stay in 
compliance

• Many tools exist to help in this process including the ASM-APHL 
CRO Breakpoint Implementation Toolkit.

• These resources can empower your lab to meet the industry 
standards and provide the best possible patient care.
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Resources

• CLSI breakpoint rationale: 
https://clsi.org/standards/products/packages/documents/mrpkg/

• CAP Microbiology Checklists: https://www.cap.org/laboratory-
improvement/accreditation/accreditation-checklists

• FDA STIC: www.fda.gov/drugs/development-resources/fda-recognized-antimicrobial-
susceptibility-test-interpretive-criteria

• CLSI M100 (Free): https://clsi.org/standards/products/free-resources/access-our-free-
resources/

• EUCAST breakpoints: https://www.eucast.org/

• CLSI M52, 1st edition. 2015

• Patel, J.B., S. Sharp, and S Novak‐Weekley. 2013.Clinical Microbiology Newsletter. Vol. 
35 No.13:103.

• CDC's 2019 AR Threats Report: https://www.cdc.gov/drugresistance/pdf/threats-
report/2019-ar-threats-report-508.pdf

• CRO Breakpoint Implementation Toolkit: 
https://www.aphl.org/programs/infectious_disease/Pages/CRO-Breakpoint-
Implementation-Toolkit.aspx
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https://clsi.org/standards/products/packages/documents/mrpkg/
https://www.cap.org/laboratory-improvement/accreditation/accreditation-checklists
http://www.fda.gov/drugs/development-resources/fda-recognized-antimicrobial-susceptibility-test-interpretive-criteria
https://clsi.org/standards/products/free-resources/access-our-free-resources/
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https://www.aphl.org/programs/infectious_disease/Pages/CRO-Breakpoint-Implementation-Toolkit.aspx

