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Abstract

predicted from knowledge of the organism’s identity. Susceptibiligiiis ated when the causative
organism is thought to belong to a species capable of exhibiting re® | antimicrobial agents.

Odilution method described in
M ues, and it includes a series of
, and limitations of the current

Aerobically describes standard broth dilution (macro
CLSI M07 is the same methodology outlined in ISO
procedures to standardize the way the tests
CLSI-recommended methods are also desc

The supplemental information (CLSI M10 i epresents the most current information for
[ dardized in CLSI MO7.
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Foreword
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The most current edition of CLSI 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 CLSI M02,> M07, and M11.4

Many other editorial and procedural changes in this edition of CLSI M07 resulted from Subcommittee on Antlmlcroblal
Susceptibility Testing meetings held since 2018. Specific changes to the tables are summarized at the Lagi of
CLSI M100.2 The most important changes in CLSI M07 are summarized below.

Overview of Changes
This standard replaces CLSI M0O7-Ed11, published in 2018. Several changes were

- General:
— Revised information for testing and reporting to clarify relevant stakeholders

— Revised nomenclature from “coagulase-negative staphylococci” (Cg# than Staphylococcus
aureus” (SOSA)

— Revised nomenclature from “groups” to “tiers”
— Revised nomenclature from “microdilution trays” to “microdil
+ Subchapter 1.4.1, Definitions:

— Added definitions for antimicrobial susceptibili ifice ®m inactivation method,
heteroresistance, inducible clindamycin resist

— Deleted definition for D-zone test

+ Subchapter 1.4.2, Abbreviations and

ports, with Subchapter 2.2, Equivalent Agents, with information on
PO° Tables 1

icrobial agents |

+ Subchapter

for Routine and Selective Testing and Reporting:
Or routine and selective testing and reporting

ntimicrobial Agent Test and Report Tiers and Additional Considerations for Agents Listed in

— Added new Table 4, Antimicrobial Agent Class Characteristics

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0
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+ Subchapter 3.1.3, Preparing Stock Solutions:

— Added information stating that if the addition of a surfactant does not result in enhanced or reduced activity of
the antimicrobial agent, a small amount of surfactant may be added to the stock solution

+ Subchapter 3.1.4, Number of Concentrations Tested:

— Added information about having QC organisms that are on scale and cover most minimal inhibitory concentration
ranges included in the concentration being tested

+ Subchapter 3.2.2, Colony Suspension Methods for Inoculum Preparation:
— Revised colony suspension method for inoculum preparation

+ Subchapter 3.3, Agar Dilution Procedure:
— Added information explaining that data have not been reviewed for all recent antimic
— Added information stating that agar dilution is the only approved method for testing fosfo

+ Subchapter 3.5.1, Cation-Adjusted Mueller-Hinton Broth:

— Added iron-depleted cation-adjusted Mueller-Hinton broth as the recom
susceptibility testing of commonly isolated, rapidly growing, aerobic g
tested

+ Subchapter 3.5.2, Broth Media for Testing Fastidious Organisms:

— Added Mueller-Hinton fastidious broth to list of media t Organisms

— Deleted sentence stating that tubes from brot i if they have been
frozen

+ Subchapter 3.6.2, Inoculum Preparation, |

olony Counts From a 0.5 McFarland Suspension:

p-action tabl

performing colony counts from a 0.5 McFarland suspension

+ Subchapter 3.8.2, Perfor
— Added

olony Counts From a Microdilution Well or Macrodilution Tube:

+ Subchapte ining Broth Macro- or Microdilution End Points:
— Added information on interpreting results

— Revised information about trailing growth and reading minimum inhibitory concentrations

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0

viii



CLSI M07-Ed12

+ Subchapter 3.11, Special Considerations for Fastidious Organisms:
— Added information on Mueller-Hinton fastidious broth for testing Haemophilus influenzae
+ Subchapter 3.12, Special Considerations for Detecting Resistance:
— Added information about mecC isolates to Subchapter 3.12.1.3.2, Reporting Oxacillin Resistance

— Revised information on vancomycin-resistant S. aureus and vancomycin-intermediate S. aureus in Subchapter
3.12.1.4, Vancomycin Resistance in S. aureus

— Revised information on vancomycin agar screen for S. aureus in Subchapter 3.12.1.4.2, Vang
S.aureus

cin Agar 2

— Revised information on AmpC enzymes in Subchapter 3.12.4.2, AmpC En

— Revised information on carbapenemases in Subchapter 3.12.4.3, Carbapenem
Gram-Negative Bacilli)

— Deleted former Subchapter 3.12.1.6, Linezolid Resistance

— Renumbered former Table 2, Methods for Detecting Oxacillin Resg
or Targets for Detection of Methicillin (Oxacillin)-Resistant Staph . ised i ion times and
methods

+ Subchapter 3.14.3, Development of Resistance

— Revised information on development of regi

acceptable medium for preparing 0.5 McFarland inoculum for testing nonfastidious organisms
B2, Conditi

- Added Muell
pneumoni

or Dilution Antimicrobial Susceptibility Tests for Fastidious Organisms

ton fastidious agar as an acceptable medium for testing for H. influenzae and Streptococcus
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Summary of CLSI Processes for Establishing Breakpoints and Quality Control Ranges

The Clinical and Laboratory Standards Institute (CLSI) is an international, voluntary, not-for-profit, interdisciplinary,
standards-developing, and educational organization accredited by the American National Standards Institute that
develops and promotes the use of consensus-developed standards and guidelines within the health care community.
These consensus standards and guidelines are developed in an open and consensus-seeking forum to cover critical areas
of diagnostic testing and patient health care. CLSI is open to anyone or any organization that has an interest in diag
testing and patient care. Information about CLSI can be found at www.clsi.org.

The CLSI Subcommittee on Antimicrobial Susceptibility Testing reviews data from a variety of sources a
in vitro, pharmacokinetics/pharmacodynamics, and clinical studies) to establish antimi
breakpoints, and QC parameters. The details of the data necessary to establish breakp
data are presented for evaluation are described in CLSI M23.°

guidelines should be used in conjunction with clinical judgment, current K
test results to guide patient treatment.

Additional information, updates, and changes in this standard 3 i S utes of the CLSI
Subcommittee on Antimicrobial Susceptibility Testing at http
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CLSI Subcommittee on Antimicrobial Susceptibility Testing Mission Statement

The CLSI Subcommittee on Antimicrobial Susceptibility Testing is composed of representatives from the professions,
government, and industry, including microbiology laboratories, government agencies, health care providers and
educators, and pharmaceutical and diagnostic microbiology industries. Using the CLSI voluntary consensus process, the
subcommittee develops standards that promote accurate antimicrobial susceptibility testing and appropriate reporting.
The mission of the CLSI Subcommittee on Antimicrobial Susceptibility Testing is to:

+ Develop standard reference methods for antimicrobial susceptibility tests.
+ Provide quality control parameters for standard test methods.

+ Establish breakpoints and interpretive categories for the results of stand
provide epidemiological cutoff values when breakpoints are not available.

new or revised methods, breakpoints, and QC parameters.
+ Educate users through multimedia communication of standards 3
+ Foster a dialogue with users of these methods and those whq

The ultimate purpose of the subcommittee’s mission is to provide us i e laboratories to assist the

clinician in the selection of appropriate antimicrobial the i and guidelines are meant to
be comprehensive and to include all antimicrobial ag ed CLSI guidelines. The values
that guide this mission are quality, accuracy, fairnes

NOTE: The content of this standard is suppor. pot necessarily reflect the views
of any single individual or organization.

KEY WORDS

agar dilution broth microdilution

antimicrobial sus, ility minimal inhibitory
concentration
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Methods for Dilution Antimicrobial Susceptibility Tests for
Bacteria That Grow Aerobically
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© Introduction

1.1 Scope

This standard describes standard broth (macrodilution and microdilution) and agar dilution met
determining in vitro susceptibility to antimicrobial agents for bacteria that gro

- Broth and agar dilution test preparation

- Testing conditions, including inoculum preparation and standardization, incubati
temperature

« Results interpretation
« QC procedures

- Dilution test method limitations

To assist the medical laboratory, recommendations are provided for g antimicrobia nts for routine

testing and reporting.

Standards for testing the in vitro antimicrobial susceptj
antimicrobial disk testing method are found in CLSI
susceptibility of bacteria that grow anaerobical
antimicrobial susceptibility testing (AST) of |
CLSI M02,> M07, or M11* are available in C
laboratories around the world, includi

using the

« Medical laboratories
+ Public health laboratorie
+ Research laboratori

+ Food laboratories

be used to quantitatively measure the in vitro activity of an

a given bacterial isolate. To perform the tests, a series of tubes or microtiter wells

on) or agar medium (for agar dilution) are prepared to which various concentrations
re added. The tubes or microtiter wells (for broth dilution) or plates (for agar dilution)
standardized suspension of the test organism. After incubating for the appropriate

re read, the minimal inhibitory concentration (MIC) is determined, and the results are
ved breakpoints. The final result is significantly influenced by methodology, which must be
carefully controlled if reproducible results (intra- and interlaboratory) are to be achieved.

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0
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© Broth and Agar Dilution Antimicrobial Susceptibility Testing
Process

Figure 1 provides an overview of the disk diffusion AST process. Detailed information for each step is provided in
each designated chapter or subchapter.

Chapter 2 Need for AST is
determined

y
Subchapter 2.1 Antimicrobial agents are
selected

Antimicrobial agent stock
solutions are prepared

Subchapter 3.1

Patient isolate and QC
organism inocula are prepared
for testing

Subchapter 3.2

Testing method is
selected

3roth macro- or
is selected

Agar dilutior ple ~th medium is
are pre 1 ~d and stored

Subchapter 3.4 Agar dilution is selected

Subchapter 3.4 Subchapters 3.6.1,3.7.1

Agar dilution plate Tubes or pane. are inoculated
ore *ad and incuba and incubated

A

Agar diluti ts are roth dilution end points
4 N are determined

Subchapters 3.4.7-3.4.8 Subchapters 3.6.2,3.7.2

Subchapter 3. Subchapter 3.9

Lesults are interpreted

QC results
are assessed

Results are reported

Abbreviations: AST, a 1al susceptibility testing; QC, quality control.

2 Three basic symbols are used in this process flow chart: oval (signifies the beginning or end of a process), arrow (connects process activities), box
(designates process activities).

®See CLSIM100.2

See CLSI M07 Minimal Inhibitory Concentration Reading Guide.**

Figure 1. Broth and Agar Dilution AST Process?
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