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• I am an employee of bioMérieux 
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B I O M É R I E U X

LEARNING OBJECTIVES

Understand the clinical and societal implications of 
breakpoint management in the context of antimicrobial 
resistance

Describe the current susceptibility breakpoint landscape in 
terms of regulatory requirements and current clinical 
application

Discuss the definition, rationale, and methodologies for 
diagnostic stewardship



OUR COMPANY PURPOSE

WE HELP MAKE THE WORLD A HEALTHIER PLACE

Our dedication to public health is the thread that 
connects everything we do

Serve the greater good for mankind

Place medicine at the interest of patients first and foremost

Meet global public health needs, particularly in the field of 
infectious diseases
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ANTIMICROBIAL RESISTANCE & BREAKPOINTS 

Antimicrobial resistance (AMR) is a global issue 
that threatens patient safety and public health

Key element to confront and manage AMR: 
detect & interpret resistance

Breakpoints are a moving target

Labs that do not apply up to date breakpoints 
impede global efforts to address AMR and 

adequately treat patients 



BREAKPOINTS:
LANDSCAPE IN THE US 
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US REGULATIONS

• Determines breakpoints of new antimicrobials

• Authorizes updates of breakpoints (CLSI & cAST)

• Reviews new data/publications

• Creates laboratory breakpoint standards (M100)

• Collaborates with FDA for breakpoint updates

• Creates best practice checklists for labs

• Inspects clinical labs for compliance
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BREAKPOINT UPDATE LIFE CYCLE

New CLSI 
BP 

established

BP 
recognized 

by FDA

Implemented 
by cAST + 

FDA 
approval

Implemented 
by labs 

(verification)

CLSI BP 
Working 
Group  

evaluation

Modified from CLSI Presentation: CLSI 2023 AST Webinar: What’s New in M100-Ed33, April 2023 

Labs may adopt off-

label breakpoints 

here (validation)

New data:

- PK/PD data

- Clinical data

- Resistance 

mechanisms 

BP: Breakpoint

cAST: Commercial Antimicrobial Susceptibility Test

PK/PD: Pharmacokinetics/Pharmacodynamics

BP not 
recognized by 

FDA = 
Discrepancy
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• CLSI submits CLSI rationale document explaining BPs data to FDA for 
consideration

• FDA reviews rationale:

• Agreement → FDA publishes BPs on Susceptibility Test Interpretive Criteria (STIC) website

• No agreement → FDA publishes exception to CLSI BPs on STIC website

• Partial agreement → FDA publishes exception to CLSI BPs on STIC website

• FDA review typically takes ~6-24 months after CLSI rationale submitted to FDA

HOW DO CLSI BPS GET ADOPTED BY FDA?

FDA STIC:
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FDA STIC WEBSITE EXAMPLE
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WHAT DOES THIS MEAN FOR OUR CUSTOMERS?

Updated BP 

Status
Commercial AST System Status

Performance Assessment 

Required1

CLSI = FDA
CLSI BPs are FDA cleared and available on 

panel/software

Verification2

10-15 isolates/drug

CLSI = FDA

Device manufacturer has notified customers that 

device has received FDA clearance with updated 

CLSI/FDA BPs and has advised customers how to 

implement BPs with their panels/software

Verification2

10-15 isolates/drug

CLSI = FDA
Device manufacturer has not received FDA 

clearance of the device with updated CLSI/FDA BPs

Validation (if desire to use CLSI BPs)

30 isolates/drug

CLSI ≠ FDA
Manufacturer must provide FDA BPs; use of CLSI 

BPs would be off-label

Validation (if desire to use CLSI BPs)

30 isolates/drug
1Consensus suggestions from authors of 2023 Breakpoint Implementation Toolkit (2023 BIT, future release)
2If 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.

Modified from CLSI Presentation: CLSI 2023 AST Webinar: What’s New in M100-Ed33, April 2023 
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CRE: DELAY BETWEEN REVISION & IMPLEMENTATION

Bartsch SM, et al. J Clin Microbiol. 2016 Nov;54(11):2757-2762. 

Humphries RM, et al. Clin Infect Dis. 2018 Mar 19;66(7):1061-1067.
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• Humphries, et al. compared categorical interpretation of Enterobacteriaceae 
with elevated minimum inhibitory concentrations by pre- and post-2010 CLSI 
breakpoints

INTERPRETIVE BREAKPOINT IMPACT

Humphries RM. Clin Infect Dis. 2018 Mar 19;66(7):1061-1067.
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ANTIMICROBIAL RESISTANCE & BREAKPOINTS 

Antimicrobial resistance (AMR) is a global issue 
that threatens patient safety and public health

Key element to confront and manage AMR: 
detect & interpret resistance

Breakpoints are a moving target

Labs that do not apply up to date breakpoints 
impede global efforts to address AMR and 

adequately treat patients 

Labs that do not apply up to date breakpoints 
impede global efforts to address AMR and 

adequately treat patients 



CALL TO ACTION
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Open Forum Infect Dis. 2022 Feb 7;9(3):ofac007. 

A CALL TO ACTION: DEFINING THE PROBLEM

Between 29.5% and 62.1% of US labs reported using current breakpoints

55.9% indicated they did not have current plans to update
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• New MIC.11385 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.”

• Revised MIC.11380 Antimicrobial Susceptibility Test Interpretation Criteria

• “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.”

COLLEGE OF AMERICAN PATHOLOGISTS (CAP) 2024 
BREAKPOINT REGULATION

https://www.cap.org/laboratory-improvement/accreditation/accreditation-checklists

https://www.cap.org/laboratory-improvement/accreditation/accreditation-checklists
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• Problem: Laboratories find it challenging to update breakpoints 

1. Unaware of breakpoint changes by CLSI and FDA

2. Do not understand if they need to verify or validate new breakpoints

3. Do not know how to audit breakpoints on cAST, breakpoint ranges not available on 
AST cards

• bioMerieux’s Goals: 

• Create tools to inform VITEK2 users of breakpoint changes and approvals

• Empower field application specialist team to support verification/validations

• Reduce improper reporting of breakpoints and improve patient care

BREAKPOINTS: A US PERSPECTIVE



BIOMÉRIEUX 
TOOLS & RESOURCES
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VERIFICATION & VALIDATION GUIDES
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BIOMÉRIEUX RESOURCES

VITEK® Breakpoint 
Audit Tool Instructions

VITEK® Breakpoint 
Audit Tool

Automated 
tool with 

CLSI, FDA 
& VITEK 

breakpoints

Instructions 
on efficient 
use of BAT

(Word & 
PowerPoint)

Series of three 
webinars to 

address 
individual needs 

of key 
stakeholders

Breakpoints Education: 
Internal & External 
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B I O M É R I E U X

• VITEK2 information: Card number, drug code, 

• Breakpoints from VITEK, FDA, CLSI for each organism-antimicrobial combo

• Includes year revised and agreement between CLSI & FDA

• Date of laboratory review

• Type of study required if breakpoints don’t match 

BREAKPOINT AUDIT TOOL (BAT)
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VITEK2 CARD REFORMULATION: SELECTION GUIDE



TOOLS & RESOURCES
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CLINICAL & LABORATORY STANDARDS INSTITUTE 
(CLSI)

https://clsi.org/media/qmeippiu/2023_breakpoint_implementation_toolkit.pdf



B I O M É R I E U X

CLINICAL & LABORATORY STANDARDS INSTITUTE (CLSI)

• New edition of the M52 document (verification) under development

• Breakpoint Implementation Toolkit Webinar (October 2023)

• Updated CDC AR Bank organism sets

• M100 34th Edition (2024) → The updates never end! 

• Webinar April 17

https://clsi.org/

https://clsi.org/
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COLLEGE OF AMERICAN PATHOLOGISTS (CAP)

https://www.cap.org/laboratory-improvement/proficiency-testing/e-lab-solutions-suite

https://www.cap.org/laboratory-improvement/proficiency-testing/e-lab-solutions-suite
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COLLEGE OF AMERICAN PATHOLOGISTS (CAP)

https://info.cap.org/antimicrobial-susceptibility-testing/?
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ASSOCIATION OF PUBLIC HEALTH LABORATORIES (APHL)

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

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


DIAGNOSTIC 
STEWARDSHIP 

FUNDAMENTALS
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• Right test

• Right patient

• Right time

• Right sample collection & 

handling

WHAT IS DIAGNOSTIC STEWARDSHIP

Messacar K. J Clin Microbiol. 2017 Mar; 55(3): 715–723.



B I O M É R I E U X B I O M É R I E U X 32

• “Medicine is a science of uncertainty and an 
art of probability.” - William Osler (1849-1918)

• Diagnosing disease ≈ balancing probabilities

WHY DIAGNOSTIC STEWARDSHIP

https://www.hopkinsmedicine.org/sebin/b/h/OSLER%20william.jpg

https://www.hopkinsmedicine.org/sebin/b/h/OSLER%20william.jpg
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• Common tests collected in patients without symptoms

• Clostridioides difficile

• Urine cultures

• Common syndromes prescribed antimicrobials without use of diagnostics

• Respiratory cultures

• Leads to excessive antimicrobial use and other negative outcomes for 
patients

WHY DIAGNOSTIC STEWARDSHIP

Morgan DJ. JAMA. 2017 Aug 15;318(7):607-608.
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• Optimize test utilization

• Clinician education

• Test menu auditing

• Laboratory information system (LIS) & clinical decision support system (CDSS)

• Benchmarking

• Test utilization

• Specimen acceptability

• Stool for C. difficile testing

• Gram-stain screening for respiratory cultures

PRE-ANALYTICAL DIAGNOSTIC STEWARDSHIP

Hueth K. Antibiotics (Basel). 2022 Feb 15;11(2):250
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• Antimicrobial stewardship team prospective audit and feedback (PAF)

• Clinical decision support system

• Templated microbiology comments

• Local contextual factors (e.g., surgery service)

• Implementation and dissemination science

POST-ANALYTICAL DIAGNOSTIC STEWARDSHIP

Hueth K. Antibiotics (Basel). 2022 Feb 15;11(2):250



DIAGNOSTIC 
STEWARDSHIP IN ACTION
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• Procop, et al. implemented a popup, hard stop alert for same-day duplicate 
orders in electronic healthcare system (EHR) for 1,259 lab orderables

• 12,204 initial duplicate test alerts were provided to clinicians

• 11,790 duplicate tests 

    were prevented (97%)

• 414 duplicate tests were 

    requested by phone (3%)

PRE-ANALYTICAL DIAGNOSTIC STEWARDSHIP 
OUTCOMES

Procop GW. Am J Clin Pathol. 2014 May;141(5):718-23.
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• Vissichelli, et al. implemented cascaded reporting for antimicrobials on 
Enterobacterales and Pseudomonas aeruginosa in 2018

• Enterobacterales

• P. aeruginosa

POST-ANALYTICAL DIAGNOSTIC STEWARDSHIP 
OUTCOMES

Vissichelli NC. Infect Control Hosp Epidemiol. 2022 Feb;43(2):199-204. 
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POST-ANALYTICAL DIAGNOSTIC STEWARDSHIP 
OUTCOMES

Vissichelli NC. Infect Control Hosp Epidemiol. 2022 Feb;43(2):199-204. 
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• It is vital to update breakpoints → supports global efforts to address AMR 
and adequately treat patients 

• New CAP requirements present significant challenges for clinical 
laboratories

• bioMérieux is working on resources to help clinical laboratories address 
breakpoint challenges

• Diagnostic stewardship efforts can play a critical role in test volume, 
healthcare costs, and optimizing antibiotic use

TAKE HOME THOUGHTS
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