CLINICAL AND

/// LABORATORY
STANDARDS N
INSTITUTE® 13th Edition

----------------------------------------------------------------------------------

MO02

Performance Standards for Antimic obial Disk
Susceptibility Tests

This standard covers the current recommended methods for disk

susceptibility testing and criteria for quality control testing.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

A standard for global application developed through the Clinical and Laboratory Standards Institute consensus process.



Clinical and Laboratory Standards Institute

Setting the standard for quality in medical laboratory testing around the world.

The Clinical and Laboratory Standards Institute (CLSI) is a not-for-profit membership organization that brings
together the varied perspectives and expertise of the worldwide laboratory community for the advancement of a
common cause: to foster excellence in laboratory medicine by developing and implementing medical laboratory
standards and guidelines that help laboratories fulfill their responsibilities with efficiency, effectiveness, and global
applicability.

Consensus Process

Consensus—the substantial agreement by materially affected, competent, and interes ies—is core to the
development of all CLSI documents. It does not always connote unanimous agreem
participants in the development of a consensus document have considered and resolvi
and accept the resulting agreement.

Commenting on Documents

CLSI documents undergo periodic evaluation and modification tq

in the reviewing and commenting process. At the en
the document is obligated to review all comments, r
draft document as appropriate.

period, the committee that developed
to all substantive comments, and revise the

Comments on published CLSI documents, i ay be submitted by anyone, at any time, on
any document. All comments are manage

Appeal Process

When it is believed that an obje ately considered and responded to, the process for

nt Policies and Processes, is followed.

technology? CLSI wants to hear from you. We are always looking for volunteers. By donating your time and talents
to improve the standards that affect your own work, you will play an active role in improving public health across
the globe.

For additional information on committee participation or to submit comments, contact CLSI.

Clinical and Laboratory Standards Institute
950 West Valley Road, Suite 2500

Wayne, PA 19087 USA

P: +1.610.688.0100

F: +1.610.688.0700

www.clsi.org

standard@clsi.org




MO02, 13th ed.
January 2018
Replaces M02-A12

Performance Standards for Antimicrobial Disk Susceptibility Tests

Melvin P. Weinstein, MD

Jean B. Patel, PhD, D(ABMM)
Carey-Ann Burnham, PhD, D(ABMM)
Shelley Campeau, PhD, D(ABMM)
Patricia S. Conville, MS, MT(ASCP)
Christopher Doern, PhD, D(ABMM)
George M. Eliopoulos, MD

Brandi Limbago, PhD

Amy J. Mathers, MD, D(AB
Tony Mazzulli, MD, FAC
Susan D. Munro, CLS,
Margaret Ordofiez
Robin Patel, MD
Sandra S. Richter, MD, FIDSA

Marcelo F. Galas

Romney M. Humphries, PhD, D(ABMM)
Stephen G. Jenkins, PhD, D(ABMM), F(AAM)
Susan M. Kircher, MS, MT(ASCP)

James S. Lewis II, PharmD, FIDSA

Michael Satlin, MD, MS

Abstract

Antimicrobial susceptibility testing is indicated for an
chemotherapy, if its susceptibility cannot be reliably p
most often indicated when the causative organism is tho
used antimicrobial agents.

1lity of bacteria to antimicrobial agents. In many medical
d routinely for testing common, rapidly growing, and certain
ards Institute standard MO2—Performance Standards for
of procedures to standardize the way disk diffusion tests are performed.
nt CLSI-recommended methods are also described.

Various laboratory methods can be used
microbiology laboratories, an agar disk di
fastidious bacterial pathogens. Clinical an

ndards Institute consensus process, which is the mechanism for moving a document through
two or more levelg,of r y the health care community, is an ongoing process. Users should expect revised editions of any
given document: rapid changes in technology may affect the procedures, methods, and protocols in a standard or
guideline, users should replace outdated editions with the current editions of CLSI documents. Current editions are listed in the
CLSI catalog and posted on our website at www.clsi.org. If you or your organization is not a member and would like to become
one, or to request a copy of the catalog, contact us at: Telephone: +1.610.688.0100; Fax: +1.610.688.0700; E-Mail:
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Foreword

The most current edition of CLSI document M100," an annually published volume of tables, is made
available with this standard to ensure users are aware of the latest recommendations related to the methods
described in M02 and CLSI document M07.3

Many other editorial and procedural changes in this edition of M02 resulted from Subcommittee on
Antimicrobial Susceptibility Testing meetings held since 2015. Specific changes to the tables are
summarized at the beginning of M100." The most important changes in M02 are summarized below.

Overview of Changes

This standard replaces the previous edition of the approved standard, M02-A i 2015. Several
changes were made in this edition, including:

¢ General:
— Harmonized language and information on drug selectio

— To harmonize with the International Organization for Sta ization, the terms for the methods
for inoculum preparation have been changed. “Gu 5 ged to “broth culture
method,” and “direct colony suspension methg C ny suspension method”

throughout the document

e Subchapter 1.4.1, Definitions:
- i ategory, susceptible, susceptible-dose dependent,

on on proper storage of Mueller-Hinton agar plates
e Subchapter 3.7, Reading Plates and Interpreting Results:
- Added reference to the M02 Disk Diffusion Reading Guide®

— Added instruction to read vancomycin results for Enterococcus with transmitted light

e Subchapter 3.8, Table 1. Testing Considerations for Fastidious Organisms:
— Clarified source plate incubation times and inoculum broth for some fastidious organisms

e Subchapter 3.9, Special Considerations for Detecting Resistance:
— Reorganized and streamlined

xi
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Performance Standards for Antimicrobial Disk Susceptibility Tests

Chapter 1: Introduction

This chapter includes:
e Standard’s scope and applicable exclusions
e Background information pertinent to the standard’s content
e Standard precautions information
e Terms and definitions used in the standard
e Abbreviations and acronyms used in the standard
1.1 Scope
This standard describes the reference agar disk diffusion method used to determine vitr 1microbial

susceptibility of bacteria that grow aerobically and includes:
e Agar plate preparation

e Testing conditions, including inoculum prep
incubation temperature

d*standar , incubation time, and

e Results interpretation
e QC procedures

e Disk diffusion method limitati

To assist the medical laberatory, sugge ided for selecting antimicrobial agents for routine
testing and reporting.

Standards for testing the i susceptibility of bacteria that grow aerobically using dilution
methods are ent M07.” Standards for testing the in vitro antimicrobial susceptibility
of bacteri cally are found in CLSI document M11.° Guidelines for standardized
antimicr ibili o (AST) of infrequently isolated or fastidious bacteria that are not included

in CLSI M116 are available in CLSI document M45.” The AST methods provided

Public health
Research laboratories
Food laboratories
Environmental laboratories

1.2 Background

Various laboratory methods can be used to measure the in vitro susceptibility of bacteria to antimicrobial
agents. In many medical microbiology laboratories, an agar disk diffusion method is used routinely for
testing common, rapidly growing, and certain fastidious bacterial pathogens. This standard describes the
performance, applications, and limitations of the standardized disk diffusion test method.
Recommendations® and governmental regulations’'® proposed by the US Food and Drug Administration

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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(FDA) have been reviewed, and appropriate information was incorporated into this standard. Other AST
methods exist that provide results essentially equivalent to the CLSI methods described herein. The FDA
is responsible for the clearance of antimicrobial agent disks and for the approval of commercial devices
used in the United States, including specific devices for disk testing such as zone readers. CLSI does not
approve or endorse commercial products or devices.

Disk diffusion tests based solely on the presence or absence of a zone of inhibition without regard to the
zone’s size are not acceptable for determining antimicrobial susceptibility. Reliable results can only be
obtained with disk diffusion tests that use standardized methodology and zone diameter measurements
correlated with minimal inhibitory concentrations (MICs) with strains known to be susceptible or resistant
to various antimicrobial agents.

The methods described herein must be followed explicitly to obtain reproduci
method currently recommended by the CLSI Subcommittee on Antimic ility Testing is
based on the original and most thoroughly described disk diffusion metho i i
thoroughly described disk diffusion method for which breakpoints and interpr
developed and supported by laboratory and clinical data.

This standard, along with M100,' describes methods, QC, breakpo gories currently
recommended for disk diffusion susceptibility tests. Fg i
f , including those with
ICs and correlated zone

when feasible, in vitro breakpoints are glation to studies of clinical efficacy and
microbiological eradication efficacy in the 1fic pathogens, as outlined in CLSI document
M23.

When new problems are recogni i these criteria are developed, changes will be
incorporated into future editions

1.3 Standard Precautions

Because it is often impoOgsi g DA lates or specimens might be infectious, all patient and
laboratory specimens are tfeated a s and handled according to “standard precautions.” Standard
ideli bine the major features of “universal precautions and body substance
recautions cover the transmission of all known infectious agents and thus
iversal precautions, which are intended to apply only to transmission of

mals while encouraging a culture of safety in the laboratory.'? For specific
he laboratory transmission of all known infectious agents from laboratory

diseases, refer to
1.4 Terminology

1.4.1 Definitions

breakpoint — minimal inhibitory concentration (MIC) or zone diameter value used to categorize an
organism as susceptible, susceptible-dose dependent, intermediate, resistant, or nonsusceptible; NOTE 1:

MIC or zone diameter values generated by a susceptibility test can be interpreted based upon established
breakpoints; NOTE 2: See interpretive category.

2 ©Clinical and Laboratory Standards Institute. All rights reserved.
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The Quality Management System Approach

Clinical and Laboratory Standards Institute (CLSI) subscribes to a quality management system (QMS) approach in
the development of standards and guidelines that facilitates project management, defines a document structure using
a template, and provides a process to identify needed documents. The QMS approach applies a core set of “quality
system essentials” (QSEs), basic to any organization, to all operations in any health care service’s path of workflow
(ie, operational aspects that define how a particular product or service is provided). The QSEs provide the framework
for delivery of any type of product or service, serving as a manager’s guide. The QSEs are:

Organization Personnel Process Management Nonconforming Event Management
Customer Focus Purchasing and Inventory Documents and Records
Facilities and Safety Equipment Information Management i rovement

MO2 covers the QSE indicated by an “X.” For a description of the other documents li id, please refer to

the Related CLSI Reference Materials section.
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Related CLSI Reference Materials*

EpP23™

M02QG

Mo07

Mi11

M23

M29

M45

M100

Laboratory Quality Control Based on Risk Management. 1st ed., 2011. This document provides guidance
based on risk management for laboratories to develop quality control plans tailored to the particular combination
of measuring system, laboratory setting, and clinical application of the test.

Disk Diffusion Reading Guide. 1st ed., 2018. The Disk Diffusion Reading Guide provides photographic
examples of the proper method for reading disk diffusion susceptibility testing results.

Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grow Aerobically. 11th ed.,
2018. This standard covers reference methods for determining minimal inhibitory concentrations of aerobic
bacteria by broth macrodilution, broth microdilution, and agar dilution.

h ed., 2012. This standard
aerobic bacteria by

Methods for Antimicrobial Susceptibility Testing of Anaerobic Bacteri
provides reference methods for the determination of minimal inhibitory co
agar dilution and broth microdilution.

Development of In Vitro Susceptibility Testing Criteria and Quality . d., 2018.
This guideline discusses the necessary and recommended data for selecting ap
control ranges for antimicrobial agents.

Bacteria. 3rd ed., 2016. This guid c public health, and research laboratories on susceptibility
testing of infrequently isolated or fia that are not included in CLSI documents M02, M07, or

Performance Stand imi i tibility Testing. 28th ed., 2018. This document includes
updated tables for th
MO02, M07, and M11.

* CLSI documents are continually reviewed and revised through the CLSI consensus process; therefore, readers should refer to the
most current editions.

©Clinical and Laboratory Standards Institute. All rights reserved. 71
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