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Foreword

High-level antimicrobial agent resistance among anaerobic organisms is continually reported.”® Resistance
rates vary among species and from institution to institution.” Even within the same species, minimal
inhibitory concentrations (MICs) to particular agents may vary significantly.” Among Bacteroides spp.,
resistance to some commonly used antimicrobial agents (eg, clindamycin, moxifloxacin) can be high.
Significant variability can occur among isolates from hospitalized patients in multiple institutions in the

Significant resistance rates are also identified in many non-Bacteroides a
Prevotella spp., Peptostreptococcus spp., Clostridium spp., and Fusobacteriu

because results do not imply efficacy for treating intraluminal infec
may be useful for epidemiological purposes.'*'® Refer to C

Antimicrobial agent resistance among anaerobes characterization of
multiple, transferable resistance determinants co
horizontal gene transfer is considered a majogcause 0 ad of resistance.'®?° Bacteroides fragilis,

e determinants.'® In addition, heavy use of
some antimicrobial agents may result in t d transfer of resistance determinants.'” An
important question is whether the observed amti i esistance correlates with a poor clinical
outcome. Factors limiting the ability to answer\thi ion i

Nature of the infection (
Lack of anaerobe identificati
Lack of clinical data

ermore, reports indicate that the incidence of anaerobic bacteremia is
d varied trends in antimicrobial agent resistance, the spread of resistance genes,

sing.”*® The
the potenti

as carefully considered these significant observations and has endeavored to
roducible methods for use in determining the antimicrobial susceptibility of these
11 includes guidance on:

e Number and species of organisms to test
e Testing frequency
e Selection of appropriate antimicrobial agents (see M100' Table 1C)

For the most current breakpoints, interpretive categories, and QC recommendations, refer to M100' Table
2J. Color plates illustrating both agar and broth microdilution end-point determinations are also included
in M11 (see Subchapters 3.5.6 and 3.6.5). After rigorously evaluating and comparing methods, the working
group is confident that AST can be reliably performed by the medical laboratory or performed at a referral
laboratory using these or other comparable methods. Thus, in certain clinical situations, AST of anaerobic

X
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isolates is recommended. At a minimum, AST for surveillance purposes should be strongly considered
when expertise is available, or the isolate should be sent to a referral laboratory.

Because of standardization and correlation studies, agar dilution or broth microdilution are recommended
for testing.?”*® Although broth microdilution is used extensively for aerobic bacteria, limitations for
anaerobic bacteria include lack of growth or poor growth of many species.?’ Because of poor strain growth
due at least in part to excessrve exposure to oxygen durlng set-up procedures testing more fastrdlous

recommendation for using the broth microdilution method for Bacteroid
only is retained.*

MIC variability with some agents has been reported with Egge

agents active against gram-positive anaerobes. C.
QC values for relevant drugs are included in M1
for the broth microdilution method were establishe

0057 is a nontoxigenic strain, and
E. Furthermore, some QC ranges

and Parabacteroides spp., and the QC ranges estab document M23?' guidelines
are still valid. Therefore, for historical ese ranges are still available in M 100"
Table 5SE

It is expected that new studies using the m in this edition will result in greater testing
¢ comparisons and clinical studies.

This standard replaces the pre proved standard, M11-A8, published in 2012. Several

documents

- Toalign nternational Organization for Standardization, changed the name of the inoculum
preparation method from growth method to broth culture method and changed direct colony
suspension to colony suspension

— Updated nomenclature for Bacteroides fragilis to Bacteroides spp. and Parabacteroides spp. per
current standards

@ When referring to tier 1, 2, or 3 QC studies, the guidelines from CLSI document M233! are implied.
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Methods for Antimicrobial Susceptibility Testing of Anaerobic Bacteria

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 “Note on Terminology” that highlights particular use and/or variation in u terms an

definitions

e Terms and definitions used in the standard

e Abbreviations and acronyms used in the standard

1.1 Scope

This standard describes the CLSI antimicr
as well as the alternative broth microdil
organisms used to determine in vitro su
anaerobically. A method for B-lactamase tes
includes:

ing (AST) reference agar dilution method
cteroides spp. and Parabacteroides spp.
icrobial agents of bacteria that grow
eria is also described. This standard

e Preparation of broth and ag

testing

The disk diffusion method has not been standardized for use with anaerobic organisms and is not included.
Methods for culturing and identifying anaerobic bacteria are not discussed. See CLSI document M56°? for
information on methods for culturing and identifying anaerobic bacteria. Methods for AST of aerobic
bacterial species are also not discussed. The AST methods provided in this standard can be used in
laboratories around the world, including but not limited to:

e Medical laboratories
e Public health laboratories

©Clinical and Laboratory Standards Institute. All rights reserved. 1
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e Research laboratories
e Food laboratories
e Environmental laboratories

1.2 Background

The agar dilution method is the recommended reference method for all anaerobic organisms. The broth

microdilution to Bacteroides spp. and Parabacteroides spp. for some antimicrobial age
date, for antimicrobial agents tested, the methods are considered equivalent.

well is examined and the MIC is determined. Careful adherence to the des methodology is esse
to achieving reproducible (interlaboratory and intralaboratory) resul

1.3 Standard Precautions

Because it is often impossible to know what isolates or i i all patient and
laboratory specimens are treated as infectious and
precautions are guidelines that combine the majo al precautions and body substance
isolation” practices. Standard precautions cover th nown infectious agents and thus
are more comprehensive than universal precautions, i 0 apply only to transmission of

precautions for preventing the labor
instruments and materials and for recom
diseases, refer to CLSI document M29.3*

agement of exposure to all known infectious

1.4.1 A Note on Termino

rdization, is firmly committed to achieving global harmonization
a process of recognizing, understanding, and explaining differences
e uniformity. CLSI recognizes that medical conventions in the global
d differently in different countries and regions and that legally
sage, and different consensus timelines are all important considerations in
I recognizes its important role in these efforts, and its consensus process
rms to facilitate the global application of standards and guidelines.

the harmonization process.
focuses on harmonizatio

1.4.2 Definitions

antibiogram — overall profile of antimicrobial susceptibility testing results of a microbial species to a
battery of antimicrobial agents.

breakpoint — minimal inhibitory concentration (MIC) value used to categorize an organism as susceptible,
intermediate, resistant, or nonsusceptible; NOTE 1: MIC 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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Either formula can be used to determine the amount of powder (1) or diluent (2) needed for a standard
solution:

Volume (mL) - Concentration (ug/mL) (1)
Assay Potency (ug/mg)

Weight (mg) =

or

Weight (mg) - Assay Potency (pg/mg)

Vol L) =
olume (mL) Concentration (ug/mL)

The antimicrobial agent powder should be weighed on an analytical balance that has

antimicrobial powder that has a potency of 750 ng/mg, 170 to should

be accurately weighed. If the actual weight is 182.6 mg, the d

182.6 mg - 750 pg/mg

Actual Powder Weight) (A
Volume (mL) = (Actual Powder Weight) (As 3)
Therefore, 182.6 mg of antimicrobial powder is dissol
3.2.3 Preparing Stock Solutions
Antimicrobial agent stock so trations of at least 1000 pg/mL or 10 times

the highest concentration
Some antimicrobial agents

B

provided by the drug’s ma

for a test plate of 128 pg/mL), whichever is greater.
eed lower concentrations. In all cases, directions

ts, the material safety data sheets available from the manufacturer should
able 6A).

Because microbial contamination is extremely rare, solutions that have been prepared aseptically but not
filter sterilized are generally acceptable. Small volumes of sterile stock solutions should be dispensed into
sterile glass, polypropylene, polystyrene, or polyethylene vials, carefully sealed, and stored (preferably at
<—60°C but never at a temperature warmer than —20°C and never in a self-defrosting freezer). Vials may
be thawed as needed and used the same day. Any unused stock solution should be discarded at the end of

©Clinical and Laboratory Standards Institute. All rights reserved.
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Control
0.5 pg/mL
1 pg/mL
2 ug/mL

4 ng/mL

N
- L
, .
1 6 - .

Abbreviation: MIC, minimal inhibitory concentration.
Figure 3. MIC End Points: Agar Dilution. Examples of end points using the reference agar dilution
method. Boxes indicate MIC values. Lane A, marked reduction to no growth (MIC=4 pg/mL); lane B,
reduction in growth at 2 pg/mL and no growth at 4 pg/mL (MIC=4 pg/mL); lane C, marked reduction to
light growth or a haze (MIC = 4 pg/mL); lane D, marked reduction to multiple, tiny colonies
(MIC=1 pg/mL).
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