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Abstract

The data in the tables are valid only if the method:
standards contain information about disk diffusion ( and M11%) test procedures for aerobic and
anaerobic bacteria. Clinicians depend heavily on info y laboratory for treating their seriously ill
patients. The clinical importance of antimicrobial suscepti that these tests be performed under optimal
i newest antimicrobial agents. The tables presented in
tation, and quality control using the procedures
standardized in M02,! M07,2 and M11. iously published tables with these new tables. Changes in the
tables since the previous edition appear in
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CLSI supplement M108 int]; ISBN 978-1-68440-033-1 [Electronic]). Clinical and Laboratory
Standards Institute, 950

anges in technology may affect the procedures, methods, and protocols in a standard or
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Overview of Changes

AIX

Overview of Changes

M100, 29th ed. replaces the previous edition of the supplement, M100, 28th ed., published in 201
listed below. Other minor or editorial changes were made to the general formatting and to some of the and comments. Changes to
the tables since the previous edition appear in boldface type. The following are additions or changes unles

w1

=
2
S
.
®)
L2
=
o

&
E
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e General:

— Terminology:
o Coagulase-negative staphylococci (CoNS) designation removed in Surrogate Tests table (for cefoXitin testing only), in Tables
1A, 2C, and 3E, and in direct references to these tables and ace ct species-dependent testing
recommendation

o CoNS designation retained in all other locations for this edition g

e CLSI Breakpoint Additions/Revisions Since 2010:

— Added:
o Cefiderocol investigational minimal inhibitory con i oreakpoints for Enterobacteriaceae (p. xxix), Pseudomonas
aeruginosa (p. Xxx), Acinetobacter spp. (p. xxx), and philia (p. XxX)
o Meropenem-vaborbactam disk diffusion and MIC break iaceae (p. XXiX)

o Azithromycin susceptible-only MIC break;

— Revised:
o Ciprofloxacin disk diffusion and MIC break eriaceae (p. xxix) and P. aeruginosa (p. XxX)

o
o Ceftaroline disk diffusion ang
o

e CLSI Epidemiological Cutoff Value A 0
— Deleted azithromyci i iologica alue (ECV) for N. gonorrhoeae (now assigned a breakpoint in Table 2F)

e CLSI Archived R
— Updated the




Overview of Changes (Continued)

e Instructions for Use of Tables:
— In Breakpoint and Interpretive Category Definitions section, revised the susceptible-dose

— In Reporting Results section, added MIC Reporting Concentrations, which provides revised a i reporting MICs
(previously listed in M100, 28th ed. in Table 7 only) (p. 7)

¢ Routine, Supplemental, Screening, Surrogate Agent, and Equivalent Agent i lity and Resistance to
Antimicrobial Agents:
— In Surrogate Agent Tests table:
o Changed Klebsiella spp. to Klebsiella pneumoniae in the list of org
o Revised the list of organisms for testing cefoxitin and the NO'R
(p- 12)
o Added colistin as a surrogate for polymyxin B when testt iaceae, P. aeruginosa, and Acinetobacter baumannii
complex (p. 12)

e Table 1A. Suggested Groupings of Antimicrobial Agents
Should Be Considered for Testing and Reporting on Nonfas

Enterobacteriaceae:

o Added meropenem-vaborbactam to gro

Food and Drug Administration for Clinical Use That
Microbiology Laboratories in the United States:

o Relocated to its own box:
= (Ceftazidime-avibactam (p. 18)
= (Ceftolozane-tazobactam
= Piperacillin-tazobactam

Pseudomonas aeruginosa:

|
=
o
=
w2
o
[oN
-
=
a
2

ting'for Staphylococcus spp. (p. 18)

P2 W6T ‘001N
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Overview of Changes (Continued)

Overview of Changes

Table 1B. Suggested Groupings of Antimicrobial Agents Approved by the US Food and D, ini n for Clinical Use That
Should Be Considered for Testing and Reporting on Fastidious Organisms by Microbiology i
— N. gonorrhoeae:

o Added azithromycin to group A (p. 24)

— Added dirithromycin to general footnote (a) (p. 24)

—  Streptococcus spp. p-hemolytic group:
o Relocated dalbavancin, oritavancin, and telavancin to a single bo

Table 1C. Suggested Groupings of Antimicrobial Agents Apprg

— Updated:
o Nomenclature in the Bacteroides fragilis group colu

— Added
o Instructions for performing MIC testing ft i m with'specific disk diffusion zone diameters (p. 33)
o Disk diffusion and MIC breakpoints and a do ropenem-vaborbactam (p. 33)
o Investigational MIC breakpoin i t regarding special media needed for testing cefiderocol (p. 36)

- Clarified carbapenems section co

- Revised:
o Ciprofloxacin di akpoints and added a dosage regimen for the revised breakpoints (p. 38)

reakpoints and added a dosage regimen for the revised breakpoints (p. 38)

— Reinforced th
(p. 40)

— Deleted disk diffusion and MIC br;

omycin testing recommendations and breakpoints are for £. coli urinary tract isolates only

oints for norfloxacin

PO 6T ‘00TIN
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Overview of Changes (Continued)

Table 2B-1. Zone Diameter and MIC Breakpoints for Pseudomonas aeruginosa:
— Added:

o Investigational MIC breakpoints, a dosage regimen, and a comment regarding special medi ting cefiderocol (p. 43)
o Comment regarding the use of colistin as a surrogate for testing and reporting polymyxin t polymyxin B
MICs) (p. 44)
- Revised:

o Ciprofloxacin disk diffusion and MIC breakpoints and added a dosage reglme
o Levofloxacin disk diffusion and MIC breakpoints and added a dosage

— Deleted disk diffusion and MIC breakpoints for norfloxacin

Table 2B-2. Zone Diameter and MIC Breakpoints for Acinetobac
— Added:

o Investigational MIC breakpoints, a dosage regimen, &

o Comment regarding the use of colistin as a surrogate

MIC:s predict polymyxin B MICs) (p. 48)

Table 2B-4. Zone Diameter and MIC Breakp
— Added investigational MIC breakpoints, a do

Overview of Changes
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Overview of Changes

z Overview of Changes (Continued) =
=H S
—  Ogxacillin: 3
o Added: &
=  Comment regarding the reliability of cefoxitin MIC testing for detecting mecA-mediated in Staphyl, us epidermidis &

(p. 62)

= Breakpoints specific for S. epidermidis (p. 62)

o Revised:

= The testing comment regarding S. aureus and Staphylococcus lugdutensi. ueller-Hinton agar or cation-
adjusted Mueller-Hinton broth (p. 61)

= The testing comment regarding overcalling oxacillin resist
S. epidermidis, Staphylococcus pseudintermedius, and Stg

—  Ceftaroline:
o Added SDD interpretive category and appropriate do
o Revised zone diameter and MIC breakpoints for S. au i methicillin-resistant S. aureus [MRSA]) (p. 63)

—  Telithromycin:
o Deleted disk diffusion and MIC breakpoi

— Norfloxacin

—  Deleted disk diffusion and MIC brea

e Table 2E. Zone Dia
— Revised the co
— Deleted disk d

ts for Haemophilus influenzae and Haemophilus parainfluenzae:
ocuidance on results interpretation for tetracyclines (p. 76)
for telithromycin




XIX

Overview of Changes (Continued)

e Table 2F. Zone Diameter and MIC Breakpoints for Neisseria gonorrhoeae:
— Added a susceptible-only MIC breakpoint and dosage regimen comment for azithromycin (p.

— Deleted disk diffusion and MIC breakpoints for:
Cefuroxime

Cefmetazole

Ceftazidime

Cefetamet

Enoxacin

Fleroxacin

Lomefloxacin

Ofloxacin

O O O O OO0 OO0

— Revised:
o Comment providing additiona

agilis group to Bacteroides spp. and Parabacteroides spp. throughout the table and comments

- Revised the co nt regarding intrinsi¢Eesistance to ampicillin and penicillin (p. 101)

e Introduction to . for'Carbapenemases in Enterobacteriaceae and Pseudomonas aeruginosa:
— Revised the par i e of MIC breakpoints for carbapenems described in M100-S20 (p. 108)

Overview of Changes
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Overview of Changes (Continued)

Overview of Changes

Table 3E. Test for Detecting Methicillin (Oxacillin) Resistance in Staphylococcus spp.:
— Revised:

o Table title and first column heading

o CoNS designation to other Staphylococcus spp. (excluding S. pseudintermedius and S. schleiferi)

Table 4A-1. Disk Diffusion QC Ranges for Nonfastidious Organisms and A icrobial Agents Excl -Lactam Combination

Agents:

- Added:
o Footnote regarding the use of K. pneumoniae ATCC® 700603 as a sfipple ith i em and tebipenem (p. 151)
o Footnote with recommendations for reading zones of inhibition £O5)S. ithfinezolid (p. 151)

o E. coli ATCC® 25922 and P. aeruginosa ATCC® 27853 QC z

— Deleted all QC ranges for:
o Methicillin
o Mezlocillin
o Norfloxacin

Table 4A-2. Disk Diffusion QC Ranges for N
— Added:
o A. baumannii NCTC 13304 as a QC strain
o Footnote regarding use of data from a single di

actam Combination Agents:

stablish QC ranges for imipenem-relebactam (p. 154)

— Added QC ranges for:
o E. coli ATCC® 25922
= Cefepime-zidebactam
* Imipenem-re

PO 6T ‘00TIN
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Overview of Changes (Continued)

o K. pneumoniae ATCC® 700603
= Cefepime
= Cefepime-zidebactam
= Imipenem
= Imipenem-relebactam

o E. coliNCTC 13353
= Cefepime
= Cefepime-zidebactam

o K. pneumoniae ATCC® BAA-1705™

= Imipenem
= Imipenem-relebactam

o K. pneumoniae ATCC® BAA-2814™

= Imipenem
= Imipenem-relebactam

o A. baumannii NCTC 13304
Cefepime
Cefepime-zidebactam

e Table 4B. Disk Diffusion QC Rang
— Added N. gonorrhoeae ATCC®
— Deleted all QC ranges for norflox

e Table 4D. Disk Diffusion

combination agents

Overview of Changes
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Overview of Changes

XX

Overview of Changes (Continued)

e Table SA-1. MIC QC Ranges for Nonfastidious Organisms and Antimicrobial Agents Exclu bination Agents:
— Added:
o P.aeruginosa ATCC® 27853 QC ranges for meropenem
o QC ranges for tebipenem

PO 6T ‘00TIN

— Revised:
o Footnote regarding special media required for testing cefiderocol
o P.aeruginosa ATCC® 27853 QC range for ciprofloxacin

— Deleted all QC ranges for:
o Methicillin
o Mezlocillin
o Norfloxacin

e Table SA-2. MIC QC Ranges for Nonfastidious Organisms
— Added QC ranges for:
o E. coli ATCC® 25922:
= Meropenem-nacubactam
= Nacubactam

ination Agents:

o P.aeruginosa ATCC® 27853:
=  Meropenem-nacubacta
= Nacubactam

o E. coli NCTE
= Cefpodoxime




Overview of Changes (Continued)

o K. pneumoniae ATCC® BAA-2814T™;
=  Meropenem-nacubactam
= Nacubactam

- Revised QC ranges for:
o E.coli ATCC"® 35218
= Cefepime

o E. coli NCTC 13353
= Cefepime

e Table SB. MIC QC Ranges for Fastidious Organisms (Broth Dil
—  Deleted all QC ranges for norfloxacin

e Table 5SD. MIC QC Ranges for Anaerobes (Agar Dilution
— Deleted all QC ranges for mezlocillin

e Table 5G. MIC Troubleshooting Guide:
- Revised general comment (1) and various a

— Deleted single-agent rows for B-lactam anti i replaced with troubleshooting recommendations for combination
B-lactam agents

e Table 6A. Solvents and Diluents fo ¢ of Antimicrobial Agents:
— Added solvent and diluent informa’
o Nacubactam
o Tebipenem
o Zidebactam

o Norfloxacin

P2 W6T ‘001N
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Overview of Changes (Continued)

Overview of Changes

Table 6C. Preparing Solutions and Media Containing Combinations of Antimicrobial Agen
— Added preparation instructions for meropenem-nacubactam

Appendix A. Suggestions for Confirming Resistant, Intermediate, or Nonsusceptible Antimicrob est Results and

Organism Identification:
— Added azithromycin nonsusceptible (NS) for resistance phenotype detected to N
— Updated nomenclature from Bacteroides fragilis group to Bacteroides spp. and Pa

Appendix B. Intrinsic Resistance:
— Bl. Enterobacteriaceae (p. 219):

o Added:
= Citrobacter amalonaticus group to the Citrobacter koseri ¥ ‘R” results and a footnote listing the species included in
this group

v Klebsiella oxytoca and Klebsiella variicola to the
*  Raoultella spp., with a footnote listing the species 1

— B2. Non-Enterobactericeae:
o Added a footnote regarding intrinsic resi omplex (p. 221)

o Deleted the footnote for ampicillin-sulbac
A. calcoaceticus complex

o Deleted “R” results for the fo
=  Aminoglycosides

=  Aztreonam
= Cefepime
Appendix C. QC Strains f i bial Susceptibility Tests:

— Added K. pneumoniae AA-2146™ (p. 227)

PO 6T ‘00TIN
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e Appendix F. Susceptible-Dose Dependent Interp

e Appendix G. Epidemiological Cuto

Overview of Changes (Continued)

e Appendix D. Cumulative Antimicrobial Susceptibility Report for Anaerobic Organisms:
- General:
o Updated the nomenclature from Bacteroides fragilis group to Bacteroides spp. and Paraba 1 roughout Appendix D

— D1. Bacteroides spp. and Parabacteroides spp.:
o Deleted rows for Bacteroides fragilis group without B. fragilis and with all six species and all agen

— D2. Anaerobic Organisms Other Than Bacteroides spp. and Parabacteroides s
o Added footnote regarding antibiogram data collection for Cutibacteriua joni ] cnes (p. 234)

e Appendix E. Dosage Regimens Used to Establish Susceptible or
— Added dosage regimens used to establish susceptible and/or SDD
o Cefiderocol (pp. 238-239)
Ciprofloxacin (pp. 238-239)
Levofloxacin (pp. 238-239)
Meropenem-vaborbactam (pp. 238-239)
Ceftaroline (p. 239)
Daptomycin (p. 240)

O O O O O

— Revised to provide recommendations for all antimi SDD interpretive categories

— Added a comment in Table G1 regardj ol g a surrogate for testing and reporting polymyxin B (p. 249)
— Deleted Table G2 (ECVs for N. gont ] ECVs for Specific Anaerobic Species) is now Table G2

— Added new ap
o Table HI.
o Table H2.

located on the CLSI website only:
icillin (Oxacillin) Results When Using Molecular and Phenotypic AST Methods for S. aureus
Vancomycin Results When Using Molecular and Phenotypic Antimicrobial Susceptibility Testing

o Table H3. Reporting Results E Extended-Spectrum B-Lactamase and Carbapenemase Molecular Tests for Enterobacteriaceae

Overview of Changes
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Overview of Changes

Overview of Changes (Continued)

TAXX

e Glossary I (Part 1). B-Lactams: Class and Subclass Designations and Generic Name:
— Added:
o Meropenem-nacubactam
o Tebipenem

PO 6T ‘00TIN

— Deleted:
o Methicillin
o Mezlocillin

e Glossary I (Part 2). Non—f-Lactams: Class and Subclass Designatio,
—  Deleted norfloxacin

e Glossary II. Antimicrobial Agent Abbreviation(s), Route(s
— Added:
o Abbreviation for imipenem-relebactam
o Meropenem-nacubactam
o Tebipenem

and Drug Class:

— Deleted:
o Methicillin
o Mezlocillin
o Norfloxacin

e Glossary III. List of Identical Abbre
— Deleted SC row because methicillin

an One Antimicrobial Agent in US Diagnostic Products:
negating the use of an abbreviation for two agents

NOTE: The content of
individual or organizati

ed by the CLSI consensus process and does not necessarily reflect the views of any single
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Instructions for Use of Tables

These instructions apply to:

e Tables 1A and 1B: suggested groupings of antimicrobial agents that should be considered for
laboratories. These guidelines are based on antimicrobial agents approved by the US Food and Drug
in the United States. In other countries, placement of antimicrobial agents in Tables 1A and 1B sh
approved for clinical use by relevant regulatory organizations.

e Tables 2A through 2I: tables for each organism group that contain:

— Recommended testing conditions

- Routine QC recommendations (also see Chapter 4 in M02' and M(

— General comments for testing the organism group and specific cg

— Suggested agents that should be considered for routine testi
Tables 1A and 1B (test/report groups A, B, C, U)

— Additional drugs that have an approved indication for t
a medical microbiology laboratory in the United State
[not yet FDA approved])

e Tables 1C and 2J: tables containing specific
listed in the bullets above

e Tables 3A to 3I: tables describing te

group but would generally not warrant routine testing by
O for “other”; test/report group Inv. for “investigational”

A. Selecting the mos imi al agents to test and report is a decision best made by each laboratory in consultation with the
ers, the pharmacy and therapeutics and infection control committees of the medical staff, and
ecommendations for each organism group include agents of proven efficacy that show

infectious dise
the antimicro
acceptable in

recommendations for first-choice Iternative drugs. Tests on selected agents may be useful for infection control purposes.

emergence of resistance, cost, FDA clinical indications for use, and current consensus
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Drugs listed together in a single box are agents for which interpretive categories (susceptible,
efficacy are similar. Within each box, an “or” between agents indicates agents for which crq
nearly complete. Results from one agent connected by an “or” can be used to predict

ediate, or resistant) and clinical
cross-susceptibility are

Enterobacteriaceae susceptible to cefotaxime can be considered susceptible to ceftriaxone. ed from testing cefotaxime
could be reported along with a comment that the isolate is also susceptible to ceftriaxone. For combined
major and very major errors are fewer than 3%, and minor errors are fewer than 10%, based on a i cteria tested (see
CLSI document M23* for description of error types). In addition, to qualify for an “or,” at least 100 str i ance to the agents in
question must be tested, and a result of “resistant” must be obtained with all a, for at least 95% of s. “Or” is also used for
comparable agents when tested against organisms for which “susceptible-only” oints are provided cefotaxime or ceftriaxone

with H. influenzae). When no “or” connects agents within a box, testing o edict results for another, owing
either to discrepancies or insufficient data.

Test/Report Groups

Group B includes antimicrobial agents that may warrant
organism is resistant to agents of the same antimicrobial cl

Group U (“urine in & crobial agents (eg, nitrofurantoin and certain quinolones) that are used only or primarily for
treating UTIs. T outinely reported against pathogens recovered from other infection sites. An exception to this
rule is for Ent ] i in which cefazolin is listed as a surrogate agent for oral cephalosporins. Other antimicrobial
agents with br indi i ded in group U for specific urinary pathogens (eg, Enterococcus and ciprofloxacin).

Group O (“othe
for routine testing and reporting i

bial agents that have a clinical indication for the organism group but are generally not candidates
United States.
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Table 1B. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug
Should Be Considered for Testing and Reporting on Fastidious Organisms by Microbiology Labor;

Table 1B

Suggested Fastidious Groupings
M02 and M07

istration for Clinical Use That

s in the United States

Haemophilus influenzae® and Neisseria Streptococcus Streptococcus spp.
'a_) - Haemophilus parainfluenzae gonorrhoeae' pneumoniae’ iridans GroupP
< W ﬂoﬂ Ampicillind Azithromycin*T Erythromycin®° in™”
g > a Ceftriaxone'
8 <X Cefiximel
o= g Ciprofloxacin® Penicillink Erythromycin®¢.°
14 - oxacillin disk
o < Tetracycline®T ( ) Penicillin™t or
Trimethoprim- mpicillin™t
sulfamethg
Ampicillin-sulbactam Cefepime
: Cefotaxime
U | Cefotaxime or Ceftriaxone
a9 FE ceftazidimed or Vancomycin Vancomycin
2 4= o ceftriaxone?
4
20 % o | Ciprofloxacin or
8 F<® levofloxacin or
oL =k | moxifloxacin
(@) ol
o 2 P
o Meropenem
14
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Table 2B-1

Pseudomonas aeruginosa
M02 and M07

. Table 2B-1. Zone Diameter and MIC Breakpoints for Pseudomonas aeruginosa =<
: g
: Testing Conditions Routine QC Recommendati -1 and 5A-1 for acceptable 3
: QC ranges) =
. Medium: Disk diffusion: MHA &
: Broth dilution: CAMHB; Pseudomonas aeruginosa ATCC®
: For cefiderocol, special media is required for testing.
. See comment (13). Refer to Tables, 4A-2 and 5A-2 to sele utine QC of B-lactam
N Agar dilution: MHA combination .
: Inoculum: Broth culture method or colony suspension, equivalent to a
. 0.5 McFarland standard r susceptibility testing, refer to the
. Incubation: 35°C+2°C; ambient air mendations and QC ranges.
: Disk diffusion: 16—18 hours
: Dilution methods: 16—-20 hours
. " ATCCP® is a registered trademark of the American Type Culture Collection.
. (1) For disk diffusion, test a maximum of 12 disks on a 150-mm plate a s on a 100-mm plate; disks should be placed no less than 24 mm
(%3 : apart, center to center (see M02," Subchapter 3.6). Each zone diam easurable; overlapping zones prevent accurate measurement.
g : Measure the diameter of the zones of complete inhibition (as judged b ing the diameter of the disk. Hold the Petri plate a few inches
é' . above a black background illuminated with reflected light. The zone m red the area showing no obvious, visible growth that can be
= . detected with the unaided eye. Ignore faint growth of ti nly with a magnifying lens at the edge of the zone of inhibited growth.
g .
& . (2) The susceptibility of P. aeruginosa isolated from patie i i n be reliably determined by disk diffusion or dilution methods but may need
SO extended incubation for up to 24 hours before reporting as
S .
§ . (3) P. aeruginosa may develop resistance dufin i robial agents. Therefore, isolates that are initially susceptible may become
3 resistant within 3 to 4 days after initiation{of i isolates may be warranted.
CQ .
§ N (4) The dosage regimens shown in the comme 3 cessary to achieve plasma drug exposures (in adults with normal renal and hepatic
S functions) on which breakpoints were derive pew breakpoints, it is strongly recommended that laboratories share this information with
§ . infectious diseases practitioners, pharmacists eutics committees, infection control committees, and the antimicrobial stewardship team.
~ e
g - NOTE: Information in boldf
S s
g S
s c
k . (¢}
S z
3 . =3
S =
o, S
Q . o
: z
. S






