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Understanding the CLSI Document EP28 A3c: A Complete Guide

In the realm of clinical microbiology, accurate antimicrobial susceptibility testing is the cornerstone of effective
patient care. Among the many standards that guide laboratories worldwide, the CLSI Document EP28 A3stands
out as the definitive reference for the disk diffusion method. This article offers a thorough exploration of the
document, its evolution, practical applications, and why it matters for both microbiologists and clinicians.

What Is CLSI?

The Clinical and Laboratory Standards Institute (CLSI) is a globally recognized, non profit organization that
develops standards for clinical laboratories. Established in 1952, CLSI publishes guidelines that ensure
consistency, accuracy, and reliability across diagnostic practices. From blood culture media to molecular testing,
CLSI standards are the benchmark for laboratories seeking accreditation and regulatory compliance.

Introducing CLSI Document EP28 A3c

The CLSI Document EP28 A3e “Susceptibility Testing of Aerobic Bacteria by the Disk Diffusion Method” —
outlines the methodology for determining the susceptibility of bacterial isolates to antimicrobial agents using
antibiotic-impregnated disks. It covers everything from inoculum preparation to interpretation of inhibition zones,
and it is periodically revised to reflect advances in microbiology, emerging resistance patterns, and new therapeutic
agents.

Historical Development

 EP28 Al - First edition (1994)

e EP28 A2 - Updated (2002)

e EP28 A3 - First revision (2010)

e EP28 A3c — Current 3rd revision (2022)

Each revision incorporates new data on antimicrobial breakpoints, expanded bacterial coverage, and refined quality
control procedures. The 3c update, in particular, addresses emerging pathogens, clarifies interpretation guidelines
for certain antibiotics, and aligns with international standards.

Scope and Applicability

The document applies to:

e Aerobic bacteria commonly isolated from clinical specimens.
« Antimicrobial agents tested by disk diffusion.
e Laboratories performing routine susceptibility testing for patient management.

While the focus is on aerobic organisms, the principles can be adapted for anaerobes with appropriate
modifications. The standard is also used as a reference in accreditation audits and proficiency testing.

Key Components of EP28 A3c



1. Inoculum Preparation

Accurate inoculum density is critical. The standard specifies the use of a 0.5 McFarland standard, which
corresponds to roughly 1.5 /x /108 CFU/mL. The procedure involves:

1. Preparing a fresh bacterial culture.

2. Adjusting turbidity to match the McFarland standard.

3. Using a calibrated loop or spreader to inoculate the agar surface.
2. Media Requirements

Mueller Hinton agar (MHA) is the recommended growth medium due to its reproducibility and low interference with
antibiotic diffusion. EP28 A3c details the agar composition, pH (7.2-7.4), and the importance of using fresh plates ("d
30 days old).

3. Antibiotic Disks

Disks must be stored properly to preserve potency. The document lists the acceptable range of antibiotic
concentrations for each disk, along with expiration dates. It also highlights the need for a quality control strain (e.g.,
E. /colATCC 25922) to verify disk potency.

4. Incubation Conditions

Incubation parameters are precisely defined:
e Temperature: 35 /£ /2 /°C
e Atmosphere: 5% CO2 for certain organisms, otherwise ambient air.
e Duration: 16—20 /h for most aerobic bacteria.

5. Interpretation of Inhibition Zones

EP28 A3c provides a table of breakpoint diameters for each antibiotic—bacterial combination. The zones are
measured in millimeters, and the interpretation is categorized as:

e S — Susceptible

e | — Intermediate

* R — Resistant
When a zone falls within the “intermediate” range, the standard advises consideration of patient factors (e.g., site of
infection, drug pharmacokinetics) before selecting therapy.

Breakpoints and Their Significance

Breakpoints are the threshold values that determine whether a bacterial isolate is considered susceptible,
intermediate, or resistant to a particular antibiotic. They are derived from pharmacokinetic/pharmacodynamic (PK/
PD) data, clinical efficacy studies, and microbiological data. The CLSI Document EP28 A3opdates these values
to reflect changes in bacterial resistance patterns and new drug approvals.

Example: E. /coli and Ciprofloxacin

For E. /colithe disk diffusion breakpoint diameters for ciprofloxacin are:

e Susceptible (S): "e /21 /mm
¢ Intermediate (I): 16—20 /mm
e Resistant (R): "d /15 /mm

These values guide clinicians in selecting appropriate antimicrobial therapy.



Common Pitfalls and Troubleshooting

Even with a robust standard, laboratories may encounter issues. Below are common problems and recommended
solutions:

¢ Inconsistent Zone Sizes — Check inoculum density, disk potency, and agar thickness.

¢ False Susceptibility — Verify that the bacterial species matches the standard’s species list; some organisms
may require modified media.

¢ Disk Contamination — Replace disks if they appear discolored or have visible particles.

« Incubation Errors — Ensure the incubator temperature is stable and that the correct atmosphere is maintained.

Quality Control (QC) Measures

EP28 A3c mandates routine QC to ensure test reliability. Common QC strains include:

e E. /coli ATCC 25922 — for most antibiotics.
e Staphylococcus aureus ATCC 29213 — for gram positive disks.
e Enterococcus faecalis ATCC 29212 — for vancomycin disks.

QC results should fall within the specified zone diameter ranges; deviations trigger a review of testing procedures.

Comparison with Other Standards

EUCAST

The European Committee on Antimicrobial Susceptibility Testing (EUCAST) provides its own set of breakpoints
and testing guidelines. While both CLSI and EUCAST aim for accurate susceptibility results, differences exist in
breakpoint values and recommended media. Laboratories in the United States typically follow CLSI, whereas many
European labs adhere to EUCAST.

CDC and FDA

The Centers for Disease Control and Prevention (CDC) and the U.S. Food and Drug Administration (FDA) rely on
CLSI standards for regulatory purposes. For instance, the FDA’s guidance on antimicrobial drug development cites
CLSI breakpoints for clinical trial endpoints.

Practical Implementation in Clinical Laboratories

Adopting the CLSI Document EP28 A3aequires a systematic approach:

Staff Training — Ensure all personnel understand the procedure, QC, and interpretation.

Standard Operating Procedures (SOPSs) — Incorporate EP28 A3c guidelines into SOPs.

Equipment Calibration — Verify pipettes, spreaders, and incubators are calibrated.

Data Management — Use laboratory information systems (LIS) that support breakpoint tables.

Continuous Improvement — Regularly review QC data and update SOPs when new revisions are released.
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Impact on Patient Care

The accuracy of disk diffusion results directly influences antimicrobial stewardship. By providing reliable
susceptibility data:

¢ Clinicians can select the most effective antibiotic, reducing treatment failures.
¢ Resistance patterns can be monitored, informing infection control strategies.



* Appropriate therapy minimizes adverse drug reactions and costs.

In short, the CLSI Document EP28 A3t not just a laboratory manual; it is a critical tool in the fight against
antimicrobial resistance.

Frequently Asked Questions (FAQSs)

1. How often is the EP28 A3c standard updated?

CLSI typically revises the standard every 2—3 years, but updates may occur sooner if significant resistance trends
or new antibiotics emerge.

2. Can | use other media instead of Mueller Hinton agar?

While MHA is the recommended medium, some laboratories may use alternative media if validated. However,
results may not be directly comparable to CLSI data.

3.What should I do if my QC strain shows a zone size outside the expected range?

Investigate potential causes: inoculum density, disk potency, incubation conditions, or media issues. Repeat the test
and document findings.

4. Are there any limitations to the disk diffusion method?

Yes. Disk diffusion is qualitative and may not detect certain resistance mechanisms (e.g., heteroresistance). For
critical cases, confirmatory methods like broth microdilution or molecular testing may be warranted.

5. How does EP28 A3c relate to patient-specific factors?

While the standard provides breakpoints, clinicians must integrate patient factors (e.g., infection site, renal function)
into therapy decisions, especially for intermediate results.

Conclusion

The CLSI Document EP28 A3cemains a cornerstone of clinical microbiology, offering a detailed, evidence based
framework for disk diffusion antimicrobial susceptibility testing. Its rigorous methodology, frequent updates, and
global acceptance make it indispensable for laboratories aiming to deliver accurate, timely results that directly
impact patient outcomes. By embracing the standard’s guidelines, laboratories not only comply with regulatory
requirements but also contribute to the broader effort of antimicrobial stewardship and the global fight against
drug resistant infections.
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