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Introduction

In the world of clinical microbiology, staying current with the latest guidelines is essential for accurate diagnosis, 

effective patient care, and compliance with regulatory requirements. One of the most frequently referenced 

resources is the CLSI document C28-A3, a comprehensive standard that outlines best practices for antimicrobial

susceptibility testing (AST). This article delves deep into the purpose, structure, and practical application of the

CLSI C28-A3 document, offering laboratory professionals a clear roadmap for implementation and continuous

improvement.

What is CLSI?

The Clinical and Laboratory Standards Institute (CLSI) is a globally recognized, non �profit organization that

develops evidence �based standards for laboratory testing. Founded in 1978, CLSI’s mission is to improve patient

care through the advancement of laboratory science. Their guidelines cover a wide spectrum of laboratory

disciplines, from clinical chemistry to microbiology and molecular diagnostics. Laboratories that adhere to CLSI

standards often achieve higher accuracy, better reproducibility, and greater confidence from clinicians and

regulatory bodies.

Overview of CLSI Document C28-A3

The CLSI document C28-A3is a specialized guideline focused on antimicrobial susceptibility testing of bacterial

pathogens. Published as part of the CLSI Performance Standards for Antimicrobial Susceptibility Testing, this

document provides detailed instructions on how to perform AST, interpret results, and maintain quality control. The

standard is periodically updated; the "A3" designation indicates the third revision of the third major update,

reflecting the latest research, clinical data, and technological advancements.

Key Objectives of C28-A3

•  Establish standardized procedures for AST to ensure consistency across laboratories.

•  Define breakpoints and interpretive criteria for a wide range of antibiotics.

•  Outline quality control measures to verify test accuracy.

•  Provide guidance on the use of new AST technologies, such as automated systems and rapid molecular 

methods.

History and Evolution of C28-A3

The CLSI C28 series began with the original C28 standard in the early 1990s, addressing the need for uniform AST

methodologies. Over time, as antimicrobial resistance patterns evolved and new antibiotics entered the market, the

standard required frequent revisions. The A3 update reflects the integration of recent surveillance data, expanded

breakpoint tables, and enhanced quality control protocols. Each revision incorporates input from a broad

community of microbiologists, clinicians, and industry stakeholders, ensuring that the standard remains clinically

relevant and scientifically rigorous.



Key Sections and Content of C28-A3

The document is organized into several core sections that guide laboratories from specimen collection to result

reporting.

1. Specimen Handling and Preparation

Proper specimen collection and transport are the foundation of reliable AST. C28-A3 specifies:

•  Optimal storage temperatures and time limits for various specimen types.

•  Decontamination procedures for polymicrobial samples.

•  Methods for subculturing to achieve pure colonies.

2. Antimicrobial Susceptibility Testing Methods

CLSI C28-A3 endorses multiple testing platforms:

•  Broth Microdilution – considered the gold standard for determining minimum inhibitory concentrations (MICs).

•  Disk Diffusion (Kirby-Bauer) – a rapid, cost �effective method for routine testing.

•  Etest (Gradient Diffusion) – combines the simplicity of disk diffusion with MIC determination.

•  Automated systems such as Vitek 2, Microscan, and BD Phoenix.

The standard provides detailed protocols for each method, including media composition, inoculum density,

incubation conditions, and interpretation thresholds.

3. Breakpoints and Interpretation Criteria

Breakpoints are critical for translating MICs or zone diameters into actionable clinical decisions. C28-A3 offers:

•  Breakpoints for over 200 antibiotic–pathogen combinations.

•  Guidance on interpreting results for emerging resistance mechanisms.

•  Special considerations for specific patient populations, such as pediatrics and immunocompromised hosts.

4. Quality Control (QC)

Quality control ensures that AST results are reliable and reproducible. The standard mandates:

•  Use of reference strains (e.g., E. coli ATCC 25922, Staphylococcus aureus ATCC 29213).

•  Frequency of QC testing – typically once per day or per batch.

•  Acceptance criteria for MIC ranges or zone diameters.

•  Documentation of QC results and corrective actions.

5. Reporting and Documentation

Accurate reporting is essential for patient safety. C28-A3 recommends:

•  Clear presentation of AST results with MIC values or zone diameters.

•  Interpretive comments (e.g., “Susceptible,” “Intermediate,” “Resistant”).

•  Inclusion of quality control data and reference standards.

•  Archiving of raw data for audit purposes.

How to Implement C28-A3 in Clinical Laboratories

Adopting the CLSI C28-A3 standard involves a systematic approach that spans equipment, personnel, processes,

and documentation. Below is a step �by �step guide to help laboratories integrate the standard into their daily

operations.



Step 1: Assess Current Practices

Conduct a gap analysis comparing existing AST workflows against the C28-A3 requirements. Identify:

•  Discrepancies in media or inoculum preparation.

•  Inconsistencies in QC practices.

•  Variations in result interpretation.

•  Missing or outdated documentation templates.

Step 2: Update Equipment and Reagents

Ensure that all materials used in AST meet CLSI specifications:

1.  Media: Use CLSI �approved Mueller-Hinton agar or broth.

2.  Antimicrobial disks: Source from certified vendors and verify lot numbers.

3.  Automated systems: Calibrate and validate according to the manufacturer’s instructions and CLSI QC 

protocols.

4.  Storage: Maintain proper temperature and humidity controls for reagents.

Step 3: Train Laboratory Staff

Competency in AST is critical. Organize training sessions covering:

•  Theoretical background of antimicrobial resistance.

•  Practical hands �on sessions for each testing method.

•  Interpretation of results using breakpoints.

•  Documentation and record �keeping standards.

•  Quality control procedures and corrective actions.

Periodic refresher courses and competency assessments should be scheduled to maintain proficiency.

Step 4: Implement Quality Control Protocols

Establish a QC schedule that aligns with C28-A3 guidelines:

•  Daily QC for high �volume labs or critical tests.

•  Weekly QC for lower �volume settings.

•  Document QC results in a dedicated logbook or electronic system.

•  Investigate any out �of �range QC values promptly and document corrective actions.

Step 5: Update Reporting Templates

Modify laboratory information systems (LIS) to reflect CLSI reporting standards:

•  Include MIC values or zone diameters alongside interpretive categories.

•  Add QC results to each report.

•  Provide clear guidance for clinicians on therapeutic implications.

•  Ensure reports are formatted for easy integration with electronic health records (EHR).

Step 6: Monitor Performance and Continuous Improvement

Use internal audits and proficiency testing to gauge compliance:

•  Annual internal audits of AST procedures.

•  Participation in external proficiency testing programs.

•  Review of error rates and turnaround times.

•  Implementation of corrective action plans based on audit findings.



Updates and Versioning of C28-A3

The CLSI C28-A3 document is not static. Each new revision incorporates:

•  Updated breakpoint tables reflecting emerging resistance mechanisms.

•  Revised QC strains and acceptance ranges.

•  Guidance on new AST technologies, such as microfluidic platforms and next �generation sequencing.

•  Enhanced interpretive criteria for special patient populations.

Laboratories should subscribe to CLSI updates or join the CLSI community to receive timely notifications.

Implementing new versions typically involves re �validation of methods, staff re �training, and documentation updates.

Comparison with Other Standards (EUCAST, CLSI, etc.)

While CLSI is the dominant standard in the United States, many European laboratories rely on EUCAST (European

Committee on Antimicrobial Susceptibility Testing). Understanding the differences helps laboratories choose the

appropriate standard or harmonize practices.

Breakpoints

•  CLSI often sets slightly more conservative breakpoints, potentially leading to higher “resistant” rates.

•  EUCAST may adopt more aggressive breakpoints to encourage antibiotic stewardship.

Methodology

•  Both standards endorse broth microdilution, disk diffusion, and automated systems.

•  EUCAST provides more detailed guidance on testing of anaerobes and fungi.

Quality Control

•  CLSI specifies a broader range of QC strains.

•  EUCAST focuses on a core set of reference strains but encourages local adaptation.

Regulatory Acceptance

•  In the U.S., CLSI standards are often required for accreditation (e.g., CAP, ISO 15189).

•  In Europe, EUCAST is widely accepted but CLSI is also recognized in certain contexts.

Frequently Asked Questions (FAQs)

Yes. Even if your current methods align closely with the standard, re �validation ensures compliance with updated

QC ranges, media specifications, and interpretive guidelines.

Annual internal audits are recommended, supplemented by participation in external proficiency testing programs.

Immediate review is warranted if QC results fall outside acceptable ranges.
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