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Abstract

The data in the tables are valid only if the methodologies in CLSI documents M02,' M07,> and M113 are followed. These
standards contain information about disk diffusion (M02') and dilution (M07%> and M11%) test procedures for aerobic and
anaerobic bacteria. Clinicians depend heavily on information from the microbiology laboratory for treating their seriously ill
patients. The clinical importance of antimicrobial susceptibility test results demands that these tests be performed under optimal
conditions and that laboratories have the capability to provide results for the newest antimicrobial agents. The tables presented in
M100 represent the most current information for drug selection, interpretation, and quality control using the procedures
standardized in M02,! M07,> and M11.3 Users should replace previously published tables with these new tables. Changes in the
tables since the previous edition appear in boldface type.

Clinical and Laboratory Standards Institute (CLSI). Performance Standards for Antimicrobial Susceptibility Testing. 30th ed.
CLSI supplement M100 (ISBN 978-1-68440-066-9 [Print]; ISBN 978-1-68440-067-6 [Electronic]). Clinical and Laboratory
Standards Institute, 950 West Valley Road, Suite 2500, Wayne, Pennsylvania 19087 USA, 2020.

The Clinical and Laboratory Standards Institute consensus process, which is the mechanism for moving a document through
two or more levels of review by the health care community, is an ongoing process. Users should expect revised editions of any
given document. Because 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guideline, users should replace outdated editions with the current editions of CLSI documents.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:
customerservice@clsi.org; Website: www.clsi.org.

CLINICAL AND
// LABORATORY

STANDARDS

INSTITUTE®



‘pamo|e 1ou sI Bulleys ylomiau 1o uonedldnp pazuoyineun ‘0Z0z/62/T0 - dg - 0lye\ pueuemad - 3Sd11292 IS1D

M100, 30th ed.

Copyright ©2020 Clinical and Laboratory Standards Institute. Except as stated below, any reproduction of
content from a CLSI copyrighted standard, guideline, derivative product, or other material requires
express written consent from CLSI. All rights reserved. Interested parties may send permission requests to
permissions@clsi.org.

CLSI hereby grants permission to each individual member or purchaser to make a single reproduction of
this publication for use in its laboratory procedures manual at a single site. To request permission to use
this publication in any other manner, e-mail permissions@clsi.org.

Suggested Citation

CLSI. Performance Standards for Antimicrobial Susceptibility Testing. 30th ed. CLSI supplement M100.
Wayne, PA: Clinical and Laboratory Standards Institute; 2020.

Previous Editions:

December 1986, December 1987, December 1991, December 1992, December 1994, December 1995,
January 1997, January 1998, January 1999, January 2000, January 2001, January 2002, January 2003,
January 2004, January 2005, January 2006, January 2007, January 2008, January 2009, January 2010,
June 2010, January 2011, January 2012, January 2013, January 2014, January 2015, January 2016,
January 2017, January 2018, January 2019

ISBN 978-1-68440-066-9 (Print)

ISBN 978-1-68440-067-6 (Electronic)

ISSN 1558-6502 (Print)

ISSN 2162-2914 (Electronic) Volume 40, Number 1

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo



‘pamo|e 1ou sI Bulleys ylomiau 1o uonedldnp pazuoyineun ‘0Z0z/62/T0 - dg - 0lye\ pueuemad - 3Sd11292 IS1D

M100, 30th ed.

Committee Membership

Subcommittee on Antimicrobial Susceptibility Testing

Melvin P. Weinstein, MD
Chairholder

Rutgers Robert Wood Johnson Medical

School
USA

James S. Lewis II, PharmD, FIDSA
Vice-Chairholder

Oregon Health and Science University
USA

Sharon K. Cullen, BS, RAC
Beckman Coulter, Inc. Microbiology
Business

USA

Marcelo F. Galas
Pan American Health Organization
USA

Howard Gold, MD, FIDSA

Beth Israel Deaconess Medical Center
USA

Acknowledgment

Romney M. Humphries, PhD,
D(ABMM)

Accelerate Diagnostics, Inc.
USA

Thomas J. Kirn, Jr., MD, PhD

Rutgers Robert Wood Johnson Medical
School

USA

Brandi Limbago, PhD
Centers for Disease Control and

Prevention
USA

Amy J. Mathers, MD, D(ABMM)
University of Virginia Medical Center
USA

Tony Mazzulli, MD, FACP, FRCP(C)
Mount Sinai Hospital
Canada

Michael Satlin, MD, MS
New York Presbyterian Hospital
USA

Audrey N. Schuetz, MD, MPH,
D(ABMM)

Mayo Clinic

USA

Patricia J. Simner, PhD, D(ABMM)
Johns Hopkins School of Medicine,
Department of Pathology

USA

Pranita D. Tamma, MD, MHS
Johns Hopkins School of Medicine,
Department of Pediatrics

USA

CLSI and the Subcommittee on Antimicrobial Susceptibility Testing gratefully acknowledge the
following volunteers for their important contributions to the revision of this document:

April M. Bobenchik, PhD, D(ABMM)
Lifespan Academic Medical Center
USA

Shelley Campeau, PhD, D(ABMM)
Accelerate Diagnostics, Inc.
USA

© © 0 0 0 0 0 0000000000000 00000000000 0000000000000 000000000 0000000000000 00000000 000 o

il



‘pamo|e 1ou sI Bulleys ylomiau 1o uonedldnp pazuoyineun ‘0Z0z/62/T0 - dg - 0lye\ pueuemad - 3Sd11292 IS1D

M100, 30th ed.

Working Group on AST Breakpoints

George M. Eliopoulos, MD
Co-Chairholder

Beth Israel Deaconess Medical Center
USA

James S. Lewis II, PharmD, FIDSA
Co-Chairholder

Oregon Health and Science University
USA

Michael Satlin, MD, MS
Co-Chairholder

New York Presbyterian Hospital
USA

Karen Bush, PhD
Committee Secretary
Indiana University
USA

Marcelo F. Galas
Pan American Health Organization
USA

Romney M. Humphries, PhD,
D(ABMM)

Accelerate Diagnostics, Inc.
USA

Amy J. Mathers, MD, D(ABMM)
University of Virginia Medical Center
USA

Navaneeth Narayanan, PharmD, MPH
Ernest Mario School of Pharmacy,
Rutgers University

USA

David P. Nicolau, PharmD, FCCP,
FIDSA

Hartford Hospital

USA

Working Group on Methods Application and Interpretation

Thomas J. Kirn, Jr., MD, PhD
Co-Chairholder

Rutgers Robert Wood Johnson Medical
School

USA

Brandi Limbago, PhD
Co-Chairholder

Centers for Disease Control and
Prevention

USA

Patricia J. Simner, PhD, D(ABMM)
Committee Secretary

Johns Hopkins School of Medicine,
Department of Pathology

USA

© © 0 0 0 0 0 0 00 000000 0000000000000 00000000000 0000000000000 0000000000000 00000000000 O

v

Darcie E. Carpenter, PhD
IHMA
USA

Stephen G. Jenkins, PhD, D(ABMM),
F(AAM)

Weill Cornell Medicine

USA

Kristie Johnson, PhD, D(ABMM)
University of Maryland, Baltimore
USA

Joseph Kuti, PharmD
Hartford Hospital
USA

Robin Patel, MD
Mayo Clinic
USA

Simone M. Shurland

FDA Center for Drug Evaluation
and Research

USA

Lauri D. Thrupp, MD
University of California Irvine
Medical Center

USA

Hui Wang, MD
Peking University People’s Hospital
China

Barbara L. Zimmer, PhD
Beckman Coulter, Inc.
USA

Samir Patel, PhD, FCCM, D(ABMM)
Public Health Ontario
Canada

Virginia M. Pierce, MD
Massachusetts General Hospital
USA

Sandra S. Richter, MD, D(ABMM)),
FCAP, FIDSA

bioMérieux

USA

Susan Sharp, PhD, D(ABMM),
F(AAM)

Copan Diagnostics, Inc.

USA



‘pamo|e 1ou sI Bulleys ylomiau 1o uonedldnp pazuoyineun ‘0Z0z/62/T0 - dg - 0lye\ pueuemad - 3Sd11292 IS1D

M100, 30th ed.

Working Group on Methods Development and Standardization

Dwight J. Hardy, PhD

Co-Chairholder

University of Rochester Medical Center
USA

Barbara L. Zimmer, PhD
Co-Chairholder
Beckman Coulter, Inc.
USA

Katherine Sei, BS
Committee Secretary
Beckman Coulter, Inc.
USA

Working Group on Outreach

Janet A. Hindler, MCLS, MT(ASCP),
F(AAM)

Co-Chairholder

Los Angeles County Department of
Health

USA

Audrey N. Schuetz, MD, MPH,
D(ABMM)

Co-Chairholder

Mayo Clinic

USA

Stella Antonara, PhD, D(ABMM)
Committee Secretary
OhioHealth

USA

© © 0 0 0 0 0 0000000000000 00000000000 0000000000000 000000000 0000000000000 00000000 000 o

Kevin Alby, PhD, D(ABMM)
UNC School of Medicine
USA

Susan Butler-Wu, PhD, D(ABMM)),
SM(ASCP)

LACUSC Medical Center

USA

Jennifer Dien Bard, PhD, D(ABMM),
F(CCM)

Children’s Hospital Los Angeles;
University of Southern California
USA

April Abbott, PhD, D(ABMM)
Deaconess Hospital Laboratory
USA

April M. Bobenchik, PhD, D(ABMM)
Lifespan Academic Medical Center
USA

Angella Charnot-Katsikas, MD
The University of Chicago
USA

Graeme Forrest, MBBS
Oregon Health Sciences University
USA

Tanis Dingle, PhD, D(ABMM),
F(CCM)

University of Alberta Hospital
Canada

German Esparza, MSc
Proasecal SAS Colombia
Colombia

Laura M. Koeth, MT(ASCP)
Laboratory Specialists, Inc.
USA

Ribhi M. Shawar, PhD, D(ABMM)
FDA Center for Devices and
Radiological Health

USA

Romney M. Humphries, PhD,
D(ABMM)

Accelerate Diagnostics, Inc.
USA

Nicole Scangarella-Oman, MS, BS,
GlaxoSmithKline
USA

Paula M. Snippes Vagnone,
MT(ASCP)

Minnesota Department of Health
USA

Lars F. Westblade, PhD, D(ABMM)
New York Presbyterian Hospital -
Weill Cornell Campus

USA



‘pamo|e 1ou sI Bulleys ylomiau 1o uonedldnp pazuoyineun ‘0Z0z/62/T0 - dg - 0lye\ pueuemad - 3Sd11292 IS1D

M100, 30th ed.

Working Group on Quality Control

Sharon K. Cullen, BS, RAC
Co-Chairholder

Beckman Coulter, Inc. Microbiology
Business

USA

Maria M. Traczewski, BS, MT(ASCP)

Co-Chairholder
The Clinical Microbiology Institute
USA

Michael D. Huband, BS
Committee Secretary
JMI Laboratories

USA

Alexandra Lynn Bryson, PhD, D(ABMM)
Virginia Commonwealth University Health

USA

Patricia S. Conville, MS, MT(ASCP)
FDA Center for Devices and
Radiological Health

USA

© © 0 0 0 0 0 0 00 000000 0000000000000 00000000000 0000000000000 0000000000000 00000000000 O

vi

Dana C. Dressel, BS, MT(ASCP)
International Health Management

Associates, Inc.
USA

Kerian K. Grande Roche, PhD
FDA Center for Devices and
Radiological Health

USA

Janet A. Hindler, MCLS, MT(ASCP),
F(AAM)

Los Angeles County Department of
Health

USA

David Lonsway, MMSc
Centers for Disease Control and

Prevention
USA

Erika Matuschek, PhD
ESCMID
Sweden

Stephanie L. Mitchell, PhD,
D(ABMM)

University of Pittsburgh and
Children’s Hospital of Pittsburgh of
UPMC

USA

David Paisey, BSc
Thermo Fisher Scientific
United Kingdom

Elizabeth Palavecino, MD
Wake Forest Baptist Medical Center
USA

Chris Pillar, PhD
Micromyx, LLC
USA

Susan Thomson
MAST Group
United Kingdom



‘pamo|e 1ou sI Bulleys ylomiau 1o uonedldnp pazuoyineun ‘0Z0z/62/T0 - dg - 0lye\ pueuemad - 3Sd11292 IS1D

M100, 30th ed.

Working Group on Text and Tables

April M. Bobenchik, PhD, D(ABMM)
Co-Chairholder

Lifespan Academic Medical Center
USA

Shelley Campeau, PhD, D(ABMM)
Co-Chairholder

Accelerate Diagnostics, Inc.

USA

Carey-Ann Burnham, PhD, D(ABMM)
Committee Secretary

Washington University School of
Medicine

USA

Victoria Emma Anikst, BA, CMS,
M(ASCP)M

UCLA Health

USA

Sukantha Chandrasekaran, PhD

University of California
USA

Staff

Clinical and Laboratory Standards Institute
USA

Marcy L. Hackenbrack, MCM, M(ASCP)
Project Manager

Acknowledgment

Mary Jane Ferraro, PhD, MPH
Massachusetts General Hospital and
Harvard Medical School

USA

Andrea L. Ferrell, MLSM(ASCP)
Becton Dickinson
USA

Janet A. Hindler, MCLS, MT(ASCP),
F(AAM)

Los Angeles County Department of
Health

USA

Melissa Jones, MT(ASCP), CLS
UNC Healthcare
USA

Jean B. Patel, PhD, D(ABMM)
Beckman Coulter
USA

L. Barth Reller, MD
Duke University School of Medicine
USA

Megan L. Tertel, MA, ELS
Editorial Manager

Catherine E.M. Jenkins
Editor

Felicia Rice, MT(ASCP)
Mayo Clinic
USA

Flavia Rossi, MD, PhD
University of Sdo Paulo
Brazil

Dale A. Schwab, PhD,
D(ABMM)CM

Quest Diagnostics Infectious Disease
USA

Jana M. Swenson, MMSc
USA

Maria M. Traczewski, BS,
MT(ASCP)

The Clinical Microbiology Institute
USA

Nancy E. Watz, MS, MT(ASCP),
CLS

Stanford Health Care

USA

Kristy L. Leirer, MS
Editor

Laura Martin
Editor

CLSI and the Subcommittee on Antimicrobial Susceptibility Testing gratefully acknowledge the
following former Working Group on Text and Tables members for their important contributions to the

revision of this document:

Peggy Kohner, BS, MT(ASCP)
Mayo Clinic
USA

© © 0 0 0 0 0 0000000000000 00000000000 0000000000000 000000000 0000000000000 00000000 000 o

Dyan Luper, BS, MT(ASCP)SM, MB
BD Diagnostic Systems
USA

vil



mA

Table of Contents

Contents

W o1 o1 TSSOSO i
COMMILEEE MEIMIDETSIIP. ... eetieiieiieitie ettt ettt et et et e st e st esttesateeabeeabeesbeenseenseesseesseessaesssesssesnseanseanseenseensaenseesseenseesseessseansesnseanseenseensennseenseansennses il
OVETVIEW OF CRANZES......eeiiiieeiie ettt ettt ettt ettt et e bt e st e e s bt e shteehteesteeateeateem et eateeateaate e st eas e e bt e st e aseeeseeeaeesateeatesateeabeembeenseenseenbeanbeesseesneesnnens Xiv
Summary of CLSI Processes for Establishing Breakpoints and Quality Control Ranges ..........c.ccccveviieriierierienienieniesie et eve e eees XXVii
CLSI Reference Methods vs Commercial Methods and CLSI vs US Food and Drug Administration Breakpoints...........ccocevevevvienienienieeieennen. XXViii
CLSI Breakpoint Additions/Revisions SINCE 2010 ......ceouiiiuiiiiiiieiie ettt ettt ettt e e bt e bt e bt et e e sbeesheesatesaeesabeembeembeanbeanbeenbeesbeesseesnsseeaas XXiX
CLSI Epidemiological Cutoff Value Additions/ReviSions SINCE 2015 ......ccuiiiiiiiieiiiiiieiieiierieesteestesteetesreebeesveesseeseesbeesssesssesssesssesssesssesssessenns XXXI1
CLST ATCRIVEA RESOUITES. ...ttt ettt ettt ettt ettt ettt e e bt eh et e bt es e e tesb e ea e et e ebeemtem s e es e ea e e st es e et e et e eetemseebeemtemseebeemt e st eseemsesteeseeneenseeneeneenne XXXii
Subcommittee on Antimicrobial Susceptibility Testing MiSS10n STAtEIMENT .......cccueiiiiiiiiiiiit ettt sttt sbeesbeesaeeeas Xxxiii
INSIIUCHIONS fOT USE OF TaADIES ... .eeuiitieeieieeie et ettt ettt e ekt st e et et e e st ea e e st e st emseas e emeenseee e em e e s e eseemtenseeseemtenseemeemseaseeseensesesneensenseeneensenes 1
RETETEICES ...ttt e a et bt e et e e b e e et et e se e ea e e bt es e em e e bt es e em e e et ea e em e e et e e st em s e eheeatem et eh e ea e e s e eh e e a e e bt eheem e e bt eheene e bt ententeeneeneentes 16
Table 1A. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug Administration for Clinical Use That Should

Be Considered for Testing and Reporting on Nonfastidious Organisms by Microbiology Laboratories in the United States.........c.ccocceeveerienennnen. 18
Table 1B. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug Administration for Clinical Use That Should

Be Considered for Testing and Reporting on Fastidious Organisms by Microbiology Laboratories in the United States...........cocevceeverereeniencnene. 24
Table 1C. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug Administration for Clinical Use That Should

Be Considered for Testing and Reporting on Anaerobic Organisms by Microbiology Laboratories in the United States ..........cccceeeveeeriecrievreevneennn, 30
Table 2A. Zone Diameter and MIC Breakpoints for Enterobacterales...........ccieeiiiiieriiiiiiiieiieiieriee ettt eve et e e e sseesseestaesssesssessseenseenseensens 32
Table 2B-1. Zone Diameter and MIC Breakpoints for PSeudomonas QerugiNOSA .............ccueeeueeeeeeeeseesiesieseesieeseteseeetaeeeeesteesseesesesseenseesseesseesnes 42

P2 YIOE ‘00TIN



"pamofe Jou st Burieys x1omiau 1o uofedldnp pazuoymneun ‘020z/62/T0 - dd - OB pueuemaq - 3SdI109 ISTO

Contents (Continued)

Table 2B-2. Zone Diameter and MIC Breakpoints fOI ACIHEIODACIET SPP. ..vecveevereieriiaiieitieiieeseesteestestessesstesssessseassesssessseesseesseesssesseesssessaesssessseans 46

Table 2B-3. Zone Diameter and MIC Breakpoints for Burkholderia cepacia COMPLEX .........ccuevuiriueeiieesieesiiesieesiestesttesiteseestesresseeseeseesseenseenseens 50

Table 2B-4. Zone Diameter and MIC Breakpoints for Stenotrophomonas maltOPRIlia................cccccoocieiieiiiiieiiieiiesieeteee ettt 52

Table 2B-5. MIC Breakpoints for Other NOn-EnteroDACIETALES .........c..covierieriierieiieiiiiieete ettt et et e eesseesseessaessaesssessseasseasseasseessaesseesseesseesssesssenns 54

Table 2C. Zone Diameter and MIC Breakpoints fOr Stap/iyloCOCCUS SPP. «.vveevieiiieiieeiieeeeieesie et ste et e e sttt s teeteete e st esbeesseesseesseesseesssesnsennseans 58

Table 2D. Zone Diameter and MIC Breakpoints fOr E7EFOCOCCUS SPP. vvevveeeueeeieeieeitet ettt ettt et e e sttt sateeateeabeete e bt e bt e bt esbeesseesbeesaeesasesaneeas 68

Table 2E. Zone Diameter and MIC Breakpoints for Haemophilus influenzae and Haemophilus parainfluenzae .................ccccoeeeeeeereeeeeceeseeseennens 74

Table 2F. Zone Diameter and MIC Breakpoints fOr NeiSSerict QONMOFTHOCAE ..........c...cvecueevreesiesiiesieeieeciestesreeseeseeseesseesseesseesseesssesssesssesssesssesssenns 78

Table 2G. Zone Diameter and MIC Breakpoints for Strepfococcus PREUMORIAE ...............ccoceiiceiiiiiiiiiiieie ettt ettt sttt 82

Table 2H-1. Zone Diameter and MIC Breakpoints for Streptococcus spp. P-HemOIYtIC GIOUP......cceccveiiieiieiieiieieereere e ereesteesveesae e 88

Table 2H-2. Zone Diameter and MIC Breakpoints for Streptococcus Spp. VIridans GIOUP ........c.veveereerieriercieeerierieiiesressesseeseesseesseesseesssesssessnes 92

Table 21. Zone Diameter and MIC Breakpoints fOr NeiSSeria MENiNGILIAIS ............ccuecveeeereeseesieesieeieecteeete et et et esteesteesseesseesstesssesnsesnsesnsesnseeseans 96

Table 2J. MIC Breakpoints fOr ANACTODES .......cc.eiiuiiiiiiiieieeteeste et et et e ette ettt et eate e bt e bt esbeesseesstesbeesseeaaeeeateeabeeaseesee s eanseesstesanesasesatesnbeenbeenseenses 100

Table 3A. Tests for Extended-Spectrum B-Lactamases in Klebsiella pneumoniae, Klebsiella oxytoca, Escherichia coli, and

POIOUS MIFABIIIS ...ttt ettt ettt et h e e a et e bt et et e bt et e b e s bt e a b e bt e bt ea e e bt eh e ea e e bt eat et e sh e e bt et e e bt eht et e ebeest et e e bt eanen 104

Introduction to Tables 3B and 3C. Tests for Carbapenemases in Enterobacterales and Pseudomonas aeruginosa...............cccccevcevceeveeerceerceennnns. 108

Table 3B. CarbaNP Test for Suspected Carbapenemase Production in Enterobacterales and Pseudomonas aeruginosd .............c...coeeveevvvevreeneann. 110 §

Table 3B-1. Modifications of Table 3B When Using MIC Breakpoints for Carbapenems Described in M100-S20 (January 2010)............c..c....... 114 é
5 &

Table of Contents




Table of Contents

Contents (Continued)

Table 3C. Modified Carbapenem Inactivation Methods for Suspected Carbapenemase Production in Enterobacterales and Pseudomonas

GCFUZINOSE oot eeeee ettt e et e et e e et e s bt e e bt e e bteeeabeesabeeebteeeaeeesabee e st e e aateesatee e st e e sabeesabeeeabeeeateesabeeeasteeateesmbee e st eesabeesabeeaabbeesnbeesabeeensbeeanteesabeeennaeanns 118
Table 3C-1. Modifications of Table 3C When Using MIC Breakpoints for Carbapenems Described in M100-S20 (January 2010).........c.cccocu.e.... 130
Table 3D. Tests for Colistin Resistance for Enterobacterales and Pseudomonas QeruginoS............cccueecvercueeeueiereeseeseeseeseeseessesssessessesssesssennns 132
Table 3E. Test for Detection of B-Lactamase Production in StaphyloCOCCUS SPP. ..cveevveereerieeiiieieeciteteeete ettt sttt beesteesseesseesseeenes 138
Table 3F. Test for Detecting Methicillin (Oxacillin) Resistance in SIapAyloCOCCUS SPP...ceeuveeueriuieiieeieteeetestte sttt ettt ettt 142
Table 3G. Vancomycin Agar Screen for Staphylococcus aureus and ENIErOCOCCUS SPP. ..ccvveevreevreevreeereerieesreeseeseesresresseeseassessseessssssessssssssesssensns 146

Table 3H. Test for Detecting Inducible Clindamycin Resistance in Staphylococcus spp., Streptococcus pneumoniae, and Streptococcus spp.

BHEIMOLYTIC GIOUD -..eeutietieetieeiie ettt ettt ettt ettt et e bt e bt e bt e s bt e sbeeshteea b e sateeateembeeabeem bt eateeabeeebeeeseeeseeeateeateeaseemteemteenteembe e bt e bt enseaaseesnbesntesneesnseans 148
Table 31. Test for Detecting High-Level Mupirocin Resistance in StapAylocOCCUS QUICUS .............cvecuvevrieieeiieiie e cire e esreesreesaeeseneseve e 152
Table 3J. Test for Detecting High-Level Aminoglycoside Resistance in Enterococcus spp. (Includes Disk Diffusion)........cccoceeeevinieienvncennnnne. 154
Table 4A-1. Disk Diffusion QC Ranges for Nonfastidious Organisms and Antimicrobial Agents Excluding -Lactam Combination

YN LS 11O OO PP 156
Table 4A-2. Disk Diffusion QC Ranges for Nonfastidious Organisms and -Lactam Combination AZents............cceceververveerveeneeseeneeseesnesenennns 160
Table 4B. Disk Diffusion QC Ranges for Fastidious OTZANISITIS .........cccuieiuieriierierieriesieeteete et et esteesseesseesseesseesssesssessseanseenseenseesseesseesseesssesnsesnses 164
Table 4C. Disk Diffusion Reference Guide t0 QC FrEQUENCY ......coouiiiiiiiiiiieieetteee ettt ettt et ettt e bt e sbe e shtesatesateesteeateeabeebeeteesbeesseesneeenes 168
Table 4D. Disk Diffusion TroubleShOOtING GUIAEC.........c.ccvviiiieiiieiiiiieteerteestestestesteebeebeebeesseesseestaestsessseasseasseassessseesseesseesssesssesssesssesssessseesseessees 170
Table SA-1. MIC QC Ranges for Nonfastidious Organisms and Antimicrobial Agents Excluding f-Lactam Combination Agents....................... 174

Table 5A-2. MIC QC Ranges for Nonfastidious Organisms and B-Lactam Combination AENTS...........cceecvieevieriierieerieerieesnieeseeseeesseenseesseesaesnenns 180

P2 YIOE ‘00TIN



"pamofe Jou st Burieys x1omiau 1o uofedldnp pazuoymneun ‘020z/62/T0 - dd - OB pueuemaq - 3SdI109 ISTO

Contents (Continued)

Table 5B. MIC QC Ranges for Fastidious Organisms (Broth Dilution Methods)..........cccueivieriiiiiiiiciieiieiieieseesee et re e re e e seeeees 184

Table 5C. MIC QC Ranges for Neisseria gonorrhoeae (Agar Dilution Method) .........cccieiiiiiiiiiiiiiieee ettt 188

Table 5D. MIC QC Ranges for Anaerobes (Agar Dilution Method).........cocuiiiiiiiiiiiee ettt ettt e be e b e eas 190

Table SE. MIC QC Ranges for Anaerobes (Broth Microdilution Method) .........c.ceciieriieiiieriiiiiciieieeeeee et ra e e e staesraessaessneeens 192

Table SF. MIC Reference Guide t0 QU FIEQUENCY ......cccuieiiiiiieiieiieeitt et eettestte st e sttesttesiteeteeteebe e seesseesseesseesseessaesasesssesnseanseanseenseenseenseesseesssesnseseans 194

Table 5SG. MIC TroubleShOOtiNg GUIAE ........cc.ieiuieiieiietieee ettt ettt et e st e e sa e e eateeate e bt e bt e bt e bt et e e bt e sbeesateeaseeabeembeembeenbeenbeenbeesbeesseesseesnsesnsas 196

Table 6A. Solvents and Diluents for Preparing Stock Solutions of Antimicrobial AZENLS ........ccceecvveiiiivieeiieiiieieeiie et ere et e e e sreeseneseneseneeens 200

Table 6B. Preparing Stock Solutions for Antimicrobial Agents Provided With Activity Expressed as Units ........cccccevveevierverienienienee e ere e 206

Table 6C. Preparing Solutions and Media Containing Combinations of Antimicrobial AENts ..........ccceceeiieiiiiiiniiiiiieie e 208

Table 7. Preparing Dilutions of Antimicrobial Agents to Be Used in Agar Dilution Susceptibility TestS.......ccveviiiviirierieniierienieseeeee e 212

Table 8A. Preparing Dilutions of Antimicrobial Agents to Be Used in Broth Dilution Susceptibility Tests........ccvevveriierierierierieriesre e e 214

Table 8B. Preparing Dilutions of Water-Insoluble Antimicrobial Agents to Be Used in Broth Dilution Susceptibility Tests..........cccccceveverrreennenne. 216

Appendix A. Suggestions for Confirming Antimicrobial Susceptibility Test Results and Organism Identification for Agents Approved by

the US Food and Drug Administration fOr CHNICAI USE..........c.ecvuiiviiiiiiiieiieiiesteste e ereereesteesteesteestaestsessaesssessseasseessesssessseessessssesssesssesssesssesssesees 218

Appendix B. INrINSIC RESISTANCE.......c.eertiirtiiiieiieettesttesteeteete st et et ete e bt esteesseesatesssessseeaseaaseeaseanseanseenseesseesssesasesaseenseenseanseenseenseenseesseessnesnnesnsennes 226

Appendix C. QC Strains for Antimicrobial SUSCEPLIDIILY TESES .......eeuieiiiiiiiieiieie ettt ettt sb e b e b e s b tesb e e satesatesateeabeebeebeebeenbes 234

Appendix D. Anaerobe Cumulative ANTIDIOZIAIN .........cccviiiiiiiiierieetiesieesteesteeseesttesteebeebeesseesseesseesseasssesssesssassseasseasseasseesseesssessessssesssesssesssesssesssesees 240 §

Appendix E. Dosage Regimens Used to Establish Susceptible or Susceptible-Dose Dependent Breakpoints ...........ccooceveeveneerienenieenenieneneeene 246 é
23 &

Table of Contents




X

Table of Contents

Contents (Continued)

Appendix F. Susceptible-Dose Dependent INterpretive CatEZOTY .......c.vevvierriirierieiieiieeteeteereeseesseesseesseesseesseesssesssesssesssessseasesssesssesssesssessssssssssses 250
Appendix G. Epidemiological CULOTT VAIUES .........coiiiiiiiieiieee ettt sttt et e bt ettt e bt e st et e e bt et e e tesb e et e nbeebeeneeabeeneeneenseenean 254
Appendix H. Using Molecular Assays for ResiStance DEtECTION .......cc.evuiriiriiiiriieiiitieieieri ettt ettt sttt st sbe e e e eanes 260
Appendix I. Cefiderocol Broth Preparation and Reading Broth Microdilution Minimal Inhibitory Concentration End Points .............ccccoceeenee. 274
Glossary I (Part 1). B-Lactams: Class and Subclass Designations and Generic NAMES ..........cccvevvereeriierierieeieeieeieereeseesseesseesseesssesssesssesssessseenns 278
Glossary I (Part 2). Non—p-Lactams: Class and Subclass Designations and Generic NAMES ..........c.cecveerveeriierierieeriesresresressesseersessseesseesseessessses 280
Glossary II. Antimicrobial Agent Abbreviation(s), Route(s) of Administration, and Drug CIass............ccvecieriierienienienieieneenee e see e see e eens 284
Glossary III. List of Identical Abbreviations Used for More Than One Antimicrobial Agent in US Diagnostic Products..........cccccovoeeveinieniennnne 290
The Quality Management SYSEEIM APPIOACH .........ccuiiviiiriieriieitereestesttesteetesbeabeesseeseesseessaesssesssesssessseasseasseassesssessseesssesssesssesssessseasseassesssesssesssensses 292

Related CLST RETEIENCE MALETIALS .....ooeiiiiiiiiiieieeee ettt ettt et e e e ettt eee e e s e e ateeeessessaaaaaaeesesesaasaaeeeeessssanaasaaseeesssssnnssseseesssssanaasreeesssnsnsaseeneeens 293

P2 YIOE ‘00TIN



X

‘pamojie jou si Builreys xiomiau 1o uonedldnp pazuoyineun ‘0202/62/T0 - Ad - Oye\ pueuemad - 3SdI129 ISTD

This page is intentionally left blank.

P2 OE ‘00TIN



AIX

Overview of Changes

Overview of Changes

M100, 30th ed. replaces the previous edition of the supplement, M100, 29th ed., published in 2019. The major changes in M100, 30th ed., are
listed below. Other minor or editorial changes were made to the general formatting and to some of the table footnotes and comments. Changes to
the tables since the previous edition appear in boldface type. The following are additions or changes unless otherwise noted as a “deletion.”

Users of M100, 30th ed. should note recent and new formatting changes to Tables 2, including:
e Intermediate ranges denoted with a “~” for the applicable antimicrobial agents in the drug groups in Tables 2 are based on the known
ability of these agents to concentrate in the urine; some agents may also have the potential to concentrate at other anatomical sites

(ie, epithelial lining).

M100 is updated and reviewed annually as new data and new agents become available. Use of outdated documents is strongly
discouraged.

Section/Table | Change(s)

General

Throughout the document Replaced:

e “Coagulase-negative staphylococci (CoNS)” with “other Staphylococcus spp.”

e The term “infection control” with “infection prevention”

Clarified:

e Methicillin and oxacillin terminology for Staphylococcus spp.

Updated:

e  Genera formerly included in the family Enterobacteriaceae reorganized to an order (Enterobacterales) containing
seven families: Budviciaceae, Enterobacteriaceae, Erwiniaceae, Hafniaceae, Morganellaceae, Pectobacteriaceae,
Yersiniaceae®
Nomenclature for Salmonella Typhi to Salmonella enterica ser. Typhi
Nomenclature for Salmonella Paratyphi to Salmonella enterica ser. Paratyphi
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Overview of Changes (Continued)
Section/Table | Change(s)
General (Continued)
CLSI Breakpoint Added:
Additions/Revisions e Cefiderocol disk diffusion breakpoints for Enterobacterales (p. xxix), Pseudomonas aeruginosa (p. Xxx),
Since 2010 Acinetobacter spp. (p. xxx), and Stenotrophomonas maltophilia (p. Xxx)
e  Colistin (p. xxix) and polymyxin B (p. xxx) minimal inhibitory concentration (MIC) breakpoints for Enterobacterales
Daptomycin MIC breakpoints for Enterococcus faecium only (originally included in the March 2019
re-released version of M100, 29th ed.) (p. xxxi)
Revised:
e Colistin and polymyxin B MIC breakpoints for P. aeruginosa and Acinetobacter spp. (p. XxX)
e  Daptomycin MIC breakpoints for Enterococcus spp. other than E. faecium (originally included in the March 2019
re-released version of M100, 29th ed.) (p. xxxi)
Reinstated:
e  Norfloxacin breakpoints deleted from M 100, 29th ed. (pp. xXix—xxxi)
CLSI Epidemiological Cutoff | Deleted:
Value Additions/Revisions e  Colistin epidemiological cutoff value (ECV) (Enterobacterales; now assigned a breakpoint in Table 2A)
Since 2015
CLSI Archived Resources Added:
e Link to the archived table for QC ranges eliminated from M100 since 2010 (p. xxxii)
e Link to the archived table for ECVs eliminated from M100 since 2010 (p. xxxii)
Instructions for Use of Tables
I1. Breakpoint and Revised:
Interpretive Category e Breakpoint examples for the nonsusceptible interpretive category (p. 4)
Definitions e Susceptible-dose dependent (SDD) category definition (p. 4)
o Intermediate category definition (p. 5)
<
8
W
=
=3
2
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Overview of Changes (Continued)

Section/Table | Change(s)
Instructions for Use of Tables (Continued)
VIII. Routine, Supplemental, Supplemental Tests (Optional) table
Screening, Surrogate Agent, Added:
and Equivalent Agent Testing | e  Colistin agar test (p. 11)
to Determine Susceptibility e Colistin broth disk elution (p. 11)
and Resistance to Supplemental Tests (Required and Optional) tables
Antimicrobial Agents Revised:
e References to appropriate Tables 3 (pp. 10-11)
Screening Tests table
Revised:
e References to appropriate Tables 3 (p. 12)
Surrogate Agent Tests table
Clarified:
e Cefoxitin test description for specific Staphylococcus spp. (p. 12)
Revised:

e Reference to appropriate Table 3 (p. 12)

Examples of Equivalent Agent Tests table
Added:
e  Colistin and polymyxin B for Enterobacterales, P. aeruginosa, and Acinetobacter baumannii complex (p. 13)

X. Abbreviations and
Acronyms

Added:

e CAT (colistin agar test) (p. 14)

e CBDE (colistin broth disk elution) (p. 14)

e ICR (inducible clindamycin resistance) (p. 14)

e MH-F agar (Mueller-Hinton fastidious agar) (p. 14)

Revised:

e MRS (methicillin [oxacillin]-resistant staphylococci) (p. 15)

e MRSA (methicillin [oxacillin]-resistant Staphylococcus aureus) (p. 15)
o NAD (B-nicotinamide adenine dinucleotide) (p. 15)

Deleted:
e CoNS (coagulase-negative staphylococci)

o KPC (Klebsiella pneumoniae carbapenemase)
e NDM (New Delhi metallo-B-lactamase)
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Overview of Changes (Continued)
Section/Table | Change(s)
Tables 1. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug Administration for Clinical Use That
Should Be Considered for Testing and Reporting by Microbiology Laboratories in the United States
All Tables 1 Reformatted:
e Tables to clarify criteria for inclusion in each group
Replaced:
o Test/Report Group column and descriptions for Groups A, B, C, and U with expanded descriptions
(as listed in the Instructions for Use of Tables, Section IC)
Table 1A. Nonfastidious Added:
Organisms e Footnote for Group B directing users to the Instructions for Use of Tables for examples of when a Group B agent
might be reported (p. 18)
Clarified for Staphylococcus spp.:
e  Ogxacillin footnote regarding testing methods (p. 18)
Relocated from Group B to Group A (in the same box as trimethoprim-sulfamethoxazole) for S. maltophilia:
e Levofloxacin (p. 19)
e  Minocycline (p. 19)
Table 1B. Fastidious Added:
Organisms e Footnote for Group B directing users to the Instructions for Use of Tables for examples of when a Group B agent
might be reported (p. 24)
Clarified for Streptococcus spp.:
e Footnote regarding inducible clindamycin resistance (ICR) reporting (p. 24)
Tables 2. Zone Diameter and/or MIC Breakpoints

General Added:
e  Reference for the M02 Disk Diffusion Reading Guide to appropriate tables
Table 2A. Enterobacterales Added:
e Salmonella enterica ser. Typhi routine QC strain recommendations for azithromycin (p. 32)
e  General comment explaining the use of the “*,” with intermediate breakpoints for appropriate antimicrobial agents
(p-32)

o  Cefiderocol testing requirements (p. 32), reference (p. 32), and investigational disk diffusion breakpoints (p. 36)
e Colistin and polymyxin B MIC breakpoints, warning, reporting comments, and reference (p. 38)

e [" designation for B-lactams (p. 33), aminoglycosides (p. 38), and fluoroquinolones (pp. 39—40)

Clarified:

e (Ceftazidime-avibactam reporting comment (p. 33)

e Cefazolin (surrogate test for oral cephalosporins and uncomplicated urinary tract infections) reporting comment =
(p-36) L
Reinstated: L§
=

[¢]

&

e Norfloxacin disk diffusion and MIC breakpoints and reporting comment deleted from M100, 29th ed. (p. 39)

HAX
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Z Overview of Changes (Continued) <
= Section/Table | Change(s) 8
Tables 2. (Continued) =
Table 2B-1. Pseudomonas Added: =
aeruginosa e General comment explaining the use of the “*,” with intermediate breakpoints for appropriate antimicrobial agents &

(p-42)

e  Cefiderocol testing requirements (p. 42), reference (p. 42), and investigational disk diffusion breakpoints (p. 43)
e 1" designation for B-lactams (p. 43), aminoglycosides (p. 45), and fluoroquinolones (p. 45)

Revised:

e  Colistin and polymyxin B MIC breakpoints, warning, reporting comments, and reference (p. 44)

Reinstated:

o Norfloxacin disk diffusion and MIC breakpoints and reporting comment deleted from M100, 29th ed. (p. 45)
Table 2B-2. Acinetobacter spp. | Added:

e  Cefiderocol testing requirements (p. 46), and reference (p. 46), and investigational disk diffusion breakpoints (p. 47)
Revised:

e Colistin and polymyxin B MIC breakpoints, warning, reporting comments, and reference (p. 48)

Table 2B-4. Stenotrophomonas | Added:

maltophilia e Cefiderocol testing requirements (p. 52), reference (p. 52), and investigational disk diffusion breakpoints (p. 53)
Revised:
e Test/report group for minocycline and levofloxacin from B to A (p. 53)

Table 2B-5. Other Clarified:

Non-Enterobacterales e  General comment regarding the species designated as non-Enterobacterales (p. 54)
Reinstated:

o Norfloxacin MIC breakpoints and reporting comment deleted from M100, 29th ed. (p. 55)

Table 2C. Staphylococcus spp. | Added:

e Recommendation for selecting QC strains for routine QC of B-lactam combination agents (p. 58)

Clarified:

e  Ogxacillin reporting for other Staphylococcus spp. with MICs 0.5-2 pg/mL (p. 62)

e ICR reporting comment (p. 65)

Revised:

e  Methods for Detection of Methicillin (Oxacillin)-Resistant Staphylococcus spp. table in general
comment (5) to include incubation times for detecting methicillin (oxacillin) resistance (p. 59)

Reinstated:

e Norfloxacin disk diffusion and MIC breakpoints and reporting comment deleted from M100, 29th ed. (p. 64)
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Overview of Changes (Continued)

Section/Table | Change(s)
Tables 2. (Continued)
Table 2D. Enterococcus spp. Added:
e Recommendation for selecting QC strains for routine QC of B-lactam combination agents (p. 68)
e  General comment explaining the use of the “*,” with intermediate breakpoints for appropriate antimicrobial agents
(p. 68)

e  Daptomycin MIC breakpoints (SDD and resistant only) and dosage regimen for E. faecium only (originally included
in the March 2019 re-released version of M 100, 29th ed.) (p. 70)

e Daptomycin intermediate MIC breakpoint and dosage regimen for Enterococcus spp. other than E. faecium
(originally included in the March 2019 re-released version of M100, 29th ed.) (p. 70)

e I~ designation for fluoroquinolones and oxazolidinones (p. 71)

Revised:
e  Daptomycin susceptible MIC breakpoint for Enterococcus spp. other than E. faecium (originally included in the
March 2019 re-released version of M100, 29th ed.) (p. 70)

Reinstated:
e Norfloxacin disk diffusion and MIC breakpoints and reporting comment deleted from M100, 29th ed. (p. 71)

Table 2G. Streptococcus

Added:

pneumoniae e  Mueller-Hinton fastidious agar (MH-F agar) as an alternative for disk diffusion testing (p. 82)
e  Reporting comment for oral cefuroxime (p. 84)
Clarified:
e ICR reporting comment (p. 86)

Table 2H-1. Streptococcus spp. | Clarified:

B-Hemolytic Group

e Erythromycin reporting comment (p. 90)
e ICR reporting comment (p. 91)

Tables 3. Specialized Resistance Testing (NOTE: Tables following 3C were renumbered to accommodate addition of the new Table 3D.)

Table 3A. Tests for Extended-
Spectrum B-Lactamases in
Klebsiella pneumoniae,
Klebsiella oxytoca, Escherichia
coli, and Proteus mirabilis

Revised:
e  Aztreonam disk diffusion QC range for Klebsiella pneumoniae ATCC® 700603 for the extended-spectrum
B-lactamase (ESBL) test (p. 106)

Table 3B. CarbaNP Test for
Suspected Carbapenemase
Production in
Enterobacterales and

Pseudomonas aeruginosa

Added:
e New references (p. 110)

Revised:
e NOTE 1 regarding ability to detect OXA-48—like producers (p. 113)

Overview of Changes
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£ Overview of Changes (Continued) 2
Section/Table | Change(s) g
Tables 3. (Continued) =
Table 3C. Modified Added: =
Carbapenem Inactivation o New references (p. 118) &

Methods for Suspected

Carbapenemase Production in
Enterobacterales and
Pseudomonas aeruginosa

Table 3D. Tests for Added:

Colistin Resistance for e  Colistin broth disk elution (CBDE) procedure (pp. 132-134), QC recommendations (p. 134), and associated figures
Enterobacterales and (p. 136)

Pseudomonas aeruginosa e  Colistin agar test (CAT) procedure (pp. 132—134), QC recommendations (p. 134), and associated figures (p. 137)
(new table)

Table 3F. Detecting Added:

Methicillin (Oxacillin) e Options and respective procedures for detecting mecA-mediated resistance using cefoxitin or oxacillin with
Resistance in Staphylococcus disk diffusion, broth microdilution, or agar dilution methods (pp. 142—-143)

spp. (formerly Table 3E) e QC strains recommended for when various methods are used for detecting methicillin (oxacillin) resistance (p. 144)
Table 3H. Test for Detecting Clarified:

Inducible Clindamycin e  Organism groups to be tested (pp. 148—-149)

Resistance in Staphylococcus e ICR reporting comments (p. 149)

Spp., Streptococcus

pneumoniae, and Streptococcus
spp- B-Hemolytic Group
(formerly Table 3G)
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Overview of Changes (Continued)

Section/Table

| Change(s)

Tables 4. Disk Diffusion QC Ranges and Associated Tables

Table 4A-1. Disk Diffusion
QC Ranges for Nonfastidious
Organisms and Antimicrobial
Agents Excluding p-Lactam
Combination Agents

Added:
e Sulopenem disk diffusion QC ranges for Escherichia coli ATCC® 25922 (p. 158)
e Tedizolid disk diffusion QC ranges for E. faecalis ATCC® 29212 as a supplemental QC strain (p. 158)

Revised:
e Ciprofloxacin disk diffusion QC range for E. coli ATCC® 25922 (p. 157)
e Tedizolid disk content and QC ranges for S. aureus ATCC®25923 (p. 158)

Reinstated:
e Norfloxacin QC ranges for all QC strains deleted from M 100, 29th ed. (p. 158)

Table 4A-2. Disk Diffusion
QC Ranges for Nonfastidious
Organisms and p-Lactam
Combination Agents

Added:

e Guidance on reading cefipime QC results for E. coli NCTC 13353 and A. baumannii NCTC 13304 (p. 160)
e  Guidance on reading meropenem QC results for all QC organisms (p. 160)

e  Disk diffusion QC ranges for:

Antimicrobial Agent
Cefepime- Cefepime- Sulbactam-
QC Strain Cefepime enmetazobactam | taniborbactam | durlobactam
E. coli ATCC® 25922 X X X
P. aeruginosa ATCC® 27853 X X
E. coli ATCC® 35218 X X X
K. pneumoniae ATCC® 700603 X X
E. coli NCTC 13353 X X
K. pneumoniae ATCC BAA-1705™ X
A. baumannii NCTC 13304 X

Table 4B. Disk Diffusion
QC Ranges for Fastidious
Organisms

Added:
e  MH-F agar for S. pneumoniae only to the disk diffusion testing conditions table located in the column for
streptococci and Neisseria meningitidis (p. 166)

Revised:
e Tedizolid disk content and QC ranges for Streptococcus pneumoniae ATCC® 49619 (p. 165)

Reinstated:
e Norfloxacin QC ranges for all QC strains deleted from M100, 29th ed. (p. 165)

Table 4D. Disk Diffusion

Troubleshooting Guide

Added:
e Tedizolid troubleshooting information and guidance on reading plates (photographs) (pp. 171, 173)

Overview of Changes
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Overview of Changes (Continued)

Overview of Changes

Section/Table

Change(s)

Tables 5. MIC QC Ranges and Associated Tables

Table SA-1. MIC QC Ranges
for Nonfastidious Organisms
and Antimicrobial Agents
Excluding B-Lactam
Combination Agents

Added:
e  MIC QC ranges for:

QC Strain

Antimicrobial Agent

Exebacase

Ozenoxacin Zoliflodacin

E. coli ATCC® 25922

X

S. aureus ATCC® 29213

X

X X

E. faecalis ATCC® 29212

X

X X

e Footnote regarding exebacase QC ranges (p. 175)

Revised:

e Eravacycline QC range for E. coli ATCC® 25922 (p. 175)

Reinstated:

e Norfloxacin QC ranges deleted from M100, 29th ed. (p. 176)

Deleted:

e Plazomicin QC range for E. faecalis ATCC® 29212

Table 5A-2. MIC QC Ranges
for Nonfastidious Organisms
and p-Lactam Combination
Agents

Added:
e  MIC QC ranges for:

QC Strain

Antimicrobial Agent

Cefepime-
enmetazobactam

Cefepime-

taniborbactam | Durlobactam | Sulbactam

Sulbactam-
durlobactam

E. coli ATCC® 25922

X X

P. aeruginosa ATCC® 27853

E. coli ATCC® 35218

K. pneumoniae ATCC® 700603

E. coliNCTC 13353

ittt

K. pneumoniae ATCC® BAA-1705

R R R R R

K. pneumoniae ATCC® BAA-2814™

A. baumannii NCTC 13304

X X

Revised:

e MIC QC range for imipenem-relebactam and K. pneumoniae ATCC® BAA-2814™ (p. 181)
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Overview of Changes (Continued)
Section/Table | Change(s)
Tables 5. (Continued)

Table SB. MIC QC Ranges for | Added:
Fastidious Organisms (Broth e  MIC QC ranges for:

Dilution Methods) Antimicrobial Agent
QC Strain Ozenoxacin Zoliflodacin
Haemophilus influenzae ATCC® 49247 X
S. pneumoniae ATCC® 49619 X X
Reinstated:

e Norfloxacin QC ranges deleted from M100, 29th ed. (p. 185)
Table 5C. MIC QC Ranges for | Added:
Neisseria gonorrhoeae (Agar e  Zoliflodacin MIC QC ranges for N. gonorrhoeae ATCC® 49226 (p. 188)

Dilution Method)
Tables 6. Preparing Antimicrobial Agent Stock Solutions
Table 6A. Solvents and Added:
Diluents for Preparing Stock e Footnote regarding confirming the appropriate solvents and diluents for antimicrobial agents with the
Solutions of Antimicrobial manufacturer (p. 200)
Agents e Solvent and diluent information for:
—  Durlobactam
— Enmetazobactam
—  Exebacase
—  Ozenoxacin
—  Taniborbactam
—  Zoliflodacin
Reinstated:

e Norfloxacin solvent and diluent information deleted from M100, 29th ed.
Table 6C. Preparing Solutions | Added preparation instructions for:

and Media Containing e Cefepime-enmetazobactam
Combinations of e  Cefepime-taniborbactam
Antimicrobial Agents e  Sulbactam-durlobactam

P2 YIOE ‘001N

HIXX

Overview of Changes




ATXX

Overview of Changes

Overview of Changes (Continued)

Section/Table

Change(s)

Appendixes

Appendix A. Suggestions for
Confirming Antimicrobial
Susceptibility Test Results and
Organism Identification for
Agents Approved by

the US Food and Drug
Administration for

Clinical Use (entire table
revised)

Added:

e  Column for antimicrobial class or subclass

e  Clarifying footnotes (pp. 218-219, 221)

e Newer agents that have US Food and Drug Administration approval (eg, ceftazidime-avibactam, ceftolozane-
tazobactam, meropenem-vaborbactam, plazomicin)

e NewECVs
e Footnote regarding variations in vancomycin MICs for S. aureus (p. 221)
Revised:

o Title changed from “Suggestions for Confirming Resistant, Intermediate, or Nonsusceptible Antimicrobial
Susceptibility Test Results and Organism Identification” to “Suggestions for Confirming Antimicrobial Susceptibility
Test Results and Organism Identification for Agents Approved by the US Food and Drug Administration for Clinical
Use”

e Category action step definitions (p. 218)

e  Order of the antimicrobial agents to be more consistent with Tables 2

e Categories for:

—  Colistin (Enterobacterales, Acinetobacter baumannii complex, P. aeruginosa) (pp. 218-219)
—  Any carbapenem (4. baumannii complex) (p. 219)

—  Trimethoprim-sulfamethoxazole (S. maltophilia) (p. 219)

—  Vancomycin (S. aureus) (p. 221)

Grouped classes of antimicrobial agents together and added categories for:

e  Azithromycin (Sal/monella and Shigella; N. gonorrhoeae) (pp. 219, 220)

e  Ceftazidime-avibactam (Enterobacterales) (p. 218)

e Ceftolozane-tazobactam (P. aeruginosa) (p. 219)

e  Meropenem-vaborbactam (Enterobacterales) (p. 218)

e Plazomicin (select Enterobacterales) (p. 218)
Appendix B. Intrinsic Added:
Resistance o  Clostridioides spp. to section BS, Anaerobic Gram-Positive Bacilli (p. 232)
Appendix C. QC Strains for Added:

Antimicrobial Susceptibility

Tests

e E. coli AR Bank #0349 (p. 235)

P2 YIOE ‘00TIN



AXX

‘pamoje jou si Bulreys xiomiau 1o uoiredldnp pazuoyineun ‘'020z/62/10 - Ad - OlyeN pueuemaq

Overview of Changes (Continued)
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Section/Table

| Change(s)

Appendixes (Continued)

Appendix E. Dosage Regimens
Used to Establish Susceptible
or Susceptible-Dose
Dependent Breakpoints

Added:

e Daptomycin SDD MIC breakpoint and dosage regimen for E. faecium only (p. 248)

e Daptomycin dosage regimen for Enterococcus spp. other than E. faecium (p. 248)

e Colistin and/or polymyxin B dosage and treatment regimen reference for Enterobacterales, P. aeruginosa,
and Acinetobacter spp. (pp. 246—247)

Revised:
e  Daptomycin susceptible MIC breakpoint for Enterococcus spp. other than E. faecium (p. 248)

Deleted:
e  Meropenem-vaborbactam for P. aeruginosa, no breakpoints for this antimicrobial agent and organism
e Colistin dosage regimen for P. aeruginosa and Acinetobacter spp.

Appendix G. Epidemiological
Cutoff Values

Revised:
e Definitions for wild-type and non-wild-type in section G1, Defining Epidemiological Cutoff Values (p. 254)

Deleted:
e Colistin from Table G1 (ECVs for Enterobacterales) in section G2, Epidemiological Cutoff Value Tables;
now assigned a breakpoint in Table 2A

Appendix 1. Cefiderocol Broth
Preparation and Reading
Broth Microdilution Minimal
Inhibitory Concentration End

Points (new appendix)

Added:

e Instructions for preparing zinc stock solution and iron-depleted cation-adjusted Mueller-Hinton broth (p. 274-275)
e Instructions for reading results and determining end points for broth microdilution MIC tests (p. 275)

e Example photographs showing nontrailing and trailing MIC end points (p. 276)

Overview of Changes
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Overview of Changes (Continued)

Overview of Changes

Section/Table

| Change(s)

Glossaries

I (Part 1). B-Lactams: Class
and Subclass Designations
and Generic Names

Added:

o Cefepime-enmetazobactam as a B-lactam combination agent
e  Cefepime-taniborbactam as a -lactam combination agent

e Sulbactam-durlobactam as a 3-lactam combination agent

I (Part 2): Non—fp-Lactams:
Class and Subclass
Designations and Generic
Names

Added:

e Exebacase as an antistaphylococcal lysin
e Ozenoxacin as a fluoroquinolone

e Zoliflodacin as a spiropyrimidinetrione

Moved:
e Ramoplanin to its own row as a lipoglycodepsipeptide

Reinstated:
e Norfloxacin as a fluoroquinolone deleted from M100, 29th ed.

II. Antimicrobial Agent
Abbreviation(s), Route(s) of
Administration, and Drug
Class

Added:

Cefepime-enmetazobactam as a -lactam combination agent
Cefepime-taniborbactam as a B-lactam combination agent
Exebacase as an antistaphylococcal lysin

Ozenoxacin as a fluoroquinolone

Sulbactam-durlobactam as a B-lactam combination agent
Zoliflodacin as a spiropyrimidinetrione

Reinstated:
e Norfloxacin as a fluoroquinolone deleted from M100, 29th ed.

Abbreviation: ATCC®, American Type Culture Collection.
@ ATCC® is a registered trademark of the American Type Culture Collection.

NOTE: The content of this document is supported by the CLSI consensus process and does not necessarily reflect the views of any single

individual or organization.
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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 diagnostic 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 and studies (eg, in vitro,
pharmacokinetics-pharmacodynamics, and clinical studies) to establish antimicrobial susceptibility test methods, breakpoints, and QC parameters.
The details of the data necessary to establish breakpoints, QC parameters, and how the data are presented for evaluation are described in CLSI
document M23.°

Over time, a microorganism’s susceptibility to an antimicrobial agent may decrease, resulting in a lack of clinical efficacy and/or safety. In
addition, microbiological methods and QC parameters may be refined to ensure more accurate and better performance of susceptibility test
methods. Because of these types of changes, CLSI continually monitors and updates information in its documents. Although CLSI standards and
guidelines are developed using the most current information available at the time, the field of science and medicine is always changing; therefore,
standards and guidelines should be used in conjunction with clinical judgment, current knowledge, and clinically relevant laboratory test results to
guide patient treatment.

Additional information, updates, and changes in this document are found in the meeting summary minutes of the Subcommittee on Antimicrobial
Susceptibility Testing at https://clsi.org/meetings/ast-file-resources/.
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CLSI Reference Methods vs Commercial Methods and CLSI vs US Food and Drug Administration Breakpoints

It is important for users of M02,! M07,? and M100 to recognize that the standard methods described in CLSI documents are reference methods.
These methods may be used for routine antimicrobial susceptibility testing of patient isolates, for evaluating commercial devices that will be
used in medical laboratories, or by drug or device manufacturers for testing new agents or systems. Results generated by reference methods,
such as those included in CLSI documents, may be used by regulatory authorities to evaluate the performance of commercial susceptibility
testing devices as part of the approval process. Clearance by a regulatory authority indicates the commercial susceptibility testing device
provides susceptibility results that are substantially equivalent to results generated using reference methods for the organisms and antimicrobial
agents described in the device manufacturer’s approved package insert.

CLSI breakpoints may differ from those approved by various regulatory authorities for many reasons, including use of different databases,
differences in data interpretation, differences in doses used in different parts of the world, and public health policies. Differences also exist
because CLSI proactively evaluates the need for changing breakpoints. The reasons why breakpoints may change and the manner in which
CLSI evaluates data and determines breakpoints are outlined in CLSI document M23.°

Following a decision by CLSI to change an existing breakpoint, regulatory authorities may also review data to determine how changing
breakpoints may affect the safety and effectiveness of the antimicrobial agent for the approved indications. If the regulatory authority changes
breakpoints, commercial device manufacturers may have to conduct a clinical trial, submit the data to the regulatory authority, and await review
and approval. For these reasons, a delay of one or more years may be needed if a breakpoint and interpretive category change is to be
implemented by a device manufacturer. In the United States, it is acceptable for laboratories that use US Food and Drug Administration (FDA)—
cleared susceptibility testing devices to use existing FDA breakpoints. Either FDA or CLSI susceptibility breakpoints are acceptable to
laboratory accrediting organizations in the United States. Policies in other countries may vary. Each laboratory should check with the
manufacturer of its antimicrobial susceptibility test system for additional information on the breakpoints and interpretive categories used in its
system’s software.

Following discussions with appropriate stakeholders (eg, infectious diseases and pharmacy practitioners, the pharmacy and therapeutics and
infection prevention committees of the medical staff, and the antimicrobial stewardship team), newly approved or revised breakpoints may be
implemented by laboratories. Following verification, CLSI disk diffusion test breakpoints may be implemented as soon as they are published in
M100. If a device includes antimicrobial test concentrations sufficient to allow interpretation of susceptibility and resistance to an agent using
the CLSI breakpoints, a laboratory could choose to, after appropriate verification, interpret and report results using CLSI breakpoints.
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CLSI Breakpoint Additions/Revisions Since 2010
Date of Addition/Revision”
Antimicrobial Agent (M100 edition) Comments
Enterobacterales
Azithromycin — S. enterica ser. Typhi only January 2015 (M100-S25)
Aztreonam January 2010 (M100-S20)
Cefazolin January 2010 (M100-S20) Breakpoints were revised twice since 2010.
January 2011 (M100-S21)
January 2014 (M100-S24) Breakpoints were added to predict results for cefazolin when
January 2016 (M100S, 26th ed.) cefazolin is used for therapy of uncomplicated UTIs.
Cefepime January 2014 (M100-S24)
Cefiderocol January 2019 (M100, 29th ed.) NPBP
January 2020 (M100, 30th ed.) Disk diffusion breakpoints were added.
Cefotaxime January 2010 (M100-S20)
Ceftaroline January 2013 (M100-S23) NPBP
Ceftazidime January 2010 (M100-S20)
Ceftazidime-avibactam January 2018 (M100, 28th ed.) NPBP
Ceftizoxime January 2010 (M100-S20)
Ceftolozane-tazobactam January 2016 (M100S, 26th ed.) NPBP
January 2018 (M100, 28th ed.) Disk diffusion breakpoints were added.
Ceftriaxone January 2010 (M100-S20)
Ciprofloxacin January 2019 (M100, 29th ed.) Disk diffusion and MIC breakpoints were revised.
Ciprofloxacin — Salmonella spp. January 2012 (M100-S22) Anatomical site—specific breakpoint recommendations were
(including S. enterica ser. Typhi) removed in 2013.
Colistin January 2020 (M100, 30th ed.) NPBP, previously assigned an ECV
Doripenem June 2010 (M100-S20-U) NPBP
Ertapenem June 2010 (M100-S20-U) Breakpoints were revised twice since 2010.
January 2012 (M100-S22)
Imipenem June 2010 (M100-S20-U)
Levofloxacin January 2019 (M100, 29th ed.) Disk diffusion and MIC breakpoints were revised.
Levofloxacin — Salmonella spp. January 2013 (M100-S23)
(including S. enterica ser. Typhi)
Meropenem June 2010 (M100-S20-U)
Meropenem-vaborbactam January 2019 (M100, 29th ed.) NPBP
Norfloxacin January 2020 (M100, 30th ed.) Reinstated breakpoints deleted from M100, 29th ed. z
E
(V%)
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CLSI Breakpoint Additions/Revisions Since 2010 (Continued)
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Antimicrobial Agent

Date of Addition/Revision®
(M100 edition)

Comments

Enterobacterales (Continued)

Ofloxacin — Salmonella spp.
(including S. enterica ser. Typhi)

June 2013 (M100-S23)

PAOE “00TIN

Pefloxacin — Salmonella spp.
(including S. enterica ser. Typhi)

January 2015 (M100-S25)

Surrogate test for ciprofloxacin was added.

Polymyxin B January 2020 (M100, 30th ed.) NPBP
Pseudomonas aeruginosa
Cefiderocol January 2019 (M100, 29th ed.) NPBP
January 2020 (M100, 30th ed.) Disk diffusion breakpoints were added.
Ceftazidime-avibactam January 2018 (M 100, 28th ed.) NPBP

Ciprofloxacin January 2019 (M100, 29th ed.) Disk diffusion and MIC breakpoints were revised.
Colistin January 2017 (M100, 27th ed.) MIC breakpoints were revised.
January 2020 (M100, 30th ed.) MIC breakpoints were revised.
Doripenem January 2012 (M100-S22)
Imipenem January 2012 (M100-S22)
Levofloxacin January 2019 (M100, 29th ed.) Disk diffusion and MIC breakpoints were revised.
Meropenem January 2012 (M100-S22)
Norfloxacin January 2020 (M100, 30th ed.) Reinstated breakpoints deleted from M100, 29th ed.
Piperacillin January 2012 (M100-S22)
Piperacillin-tazobactam January 2012 (M100-S22)
Polymyxin B January 2020 (M100, 30th ed.) MIC breakpoints were revised.
Ticarcillin January 2012 (M100-S22)

Ticarcillin-clavulanate

January 2012 (M100-S22)

Acinetobacter spp.

Cefiderocol January 2019 (M100, 29th ed.) NPBP

January 2020 (M100, 30th ed.) Disk diffusion breakpoints were added.
Colistin January 2020 (M100, 30th ed.) MIC breakpoints were revised.
Doripenem January 2014 (M100-S24)
Imipenem January 2014 (M100-S24)
Meropenem January 2014 (M100-S24)
Polymyxin B January 2020 (M100, 30th ed.) MIC breakpoints were revised.

Stenotrophomonas maltophilia

Cefiderocol

January 2019 (M100, 29th ed.)

NPBP

January 2020 (M100, 30th ed.)

Disk diffusion breakpoints were added.
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CLSI Breakpoint Additions/Revisions Since 2010 (Continued)
Date of Addition/Revision”
Antimicrobial Agent (M100 edition) Comments

Other Non-Enterobacterales

Norfloxacin | January 2020 (M100, 30th ed.) | Reinstated breakpoints deleted from M100, 29th ed.

Staphylococcus spp.

Ceftaroline January 2013 (M100-S23) NPBP

January 2019 (M100, 29th ed.) Disk diffusion and MIC breakpoints were revised to include an
SDD interpretive category.

Dalbavancin January 2018 (M100, 28th ed.) NPBP

Norfloxacin January 2020 (M100, 30th ed.) Reinstated breakpoints deleted from M100, 29th ed.

Oritavancin January 2016 (M100S, 26th ed.) NPBP

Tedizolid January 2016 (M100S, 26th ed.) NPBP

Telavancin January 2016 (M100S, 26th ed.) NPBP

Enterococcus spp.

Dalbavancin January 2018 (M100, 28th ed.) NPBP

Daptomycin January 2019 (M 100, 29th ed.) MIC breakpoints for E. faecium only were added.

January 2020 (M100, 30th ed.) MIC breakpoints for Enterococcus spp. other than E. faecium
were revised.

Norfloxacin January 2020 (M100, 30th ed.) Reinstated breakpoints deleted from M100, 29th ed.

Oritavancin January 2016 (M100S, 26th ed.) NPBP

Tedizolid January 2016 (M100S, 26th ed.) NPBP

Telavancin January 2016 (M100S, 26th ed.) NPBP

Haemophilus influenzae and Haemophilus parainfluenzae

Ceftaroline | January 2013 (M100-S23) | NPBP

Neisseria gonorrhoeae

Azithromycin | January 2019 (M100, 29th ed.) | NPBP, previously assigned an ECV

Streptococcus pneumoniae

Ceftaroline January 2013 (M100-S23) NPBP

Doxycycline January 2013 (M100-S23) NPBP

Tetracycline January 2013 (M100-S23)

Streptococcus spp. p-Hemolytic Group

Ceftaroline January 2013 (M100-S23) NPBP

Dalbavancin January 2018 (M100, 28th ed.) NPBP

Oritavancin January 2016 (M100S, 26th ed.) NPBP Z

Telavancin January 2016 (M100S, 26th ed.) NPBP é
\'b-)
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CLSI Breakpoint Additions/Revisions Since 2010 (Continued)

Date of Addition/Revision”

Antimicrobial Agent (M100 edition) Comments
Streptococcus spp. Viridans Group
Ceftolozane-tazobactam January 2016 (M100S, 26th ed.) NPBP
Dalbavancin January 2018 (M 100, 28th ed.) NPBP
Oritavancin January 2016 (M100S, 26th ed.) NPBP
Tedizolid January 2016 (M 1008, 26th ed.) NPBP
Telavancin January 2016 (M 1008, 26th ed.) NPBP
Anaerobes
Piperacillin-tazobactam | January 2017 (M100, 28th ed.) | MIC breakpoints were revised.

* Previous breakpoints can be found in the edition of M100 that precedes the document listed here, eg, previous breakpoints for aztreonam are listed in M100-S19 (January 2009).
Abbreviations: ECV, epidemiological cutoff value; MIC, minimal inhibitory concentration, NPBP, no previous breakpoint existed; SDD, susceptible-dose dependent; UTI, urinary
tract infection.

CLSI Epidemiological Cutoff Value Additions/Revisions Since 2015

Date of Addition/Revision

Antimicrobial Agent (M100 edition) Comments
Enterobacterales
Azithromycin | January 2016 (M100S, 26th ed.) | For use with Shigella flexneri and Shigella sonnei.
Anaerobes
Vancomycin | January 2015 (M100-S25) | For use with Cutibacterium (formerly Propionibacterium) acnes.

CLSI Archived Resources

Resource Web Address for Archived Table

Breakpoints that have been eliminated from M100 since 2010 have been | https://clsi.org/media/2654/ m100 archived drugs table 2019.pdf
relocated to the CLSI website.

Methods that have been eliminated from M 100 have been relocated to the | https://clsi.org/media/1899/ m100 archived methods_table.pdf
CLSI website.

QC ranges that have been eliminated from M100 since 2010 have https://clsi.org/media/3202/_m100_archived_qc_table.pdf
been relocated to the CLSI website.

ECYVs that have been replaced by breakpoints have been relocated to | https://clsi.org/media/3466/_m100_archived_ecvs_table.pdf
the CLSI website.

Abbreviations: ECV, epidemiological cutoff value; QC, quality control.
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Subcommittee on Antimicrobial Susceptibility Testing Mission Statement

The 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 Subcommittee on Antimicrobial Susceptibility Testing is to:

e Develop standard reference methods for antimicrobial susceptibility tests.

e Provide quality control parameters for standard test methods.

o Establish breakpoints and interpretive categories for the results of standard antimicrobial susceptibility tests and provide epidemiological
cutoff values when breakpoints are not available.

e Provide suggestions for testing and reporting strategies that are clinically relevant and cost-effective.

e Continually refine standards and optimize detection of emerging resistance mechanisms through development of new or revised methods,
breakpoints, and quality control parameters.

e Educate users through multimedia communication of standards and guidelines.

e Foster a dialogue with users of these methods and those who apply them.

The ultimate purpose of the subcommittee’s mission is to provide useful information to enable laboratories to assist the clinician in the selection of
appropriate antimicrobial therapy for patient care. The standards and guidelines are meant to be comprehensive and to include all antimicrobial

agents for which the data meet established CLSI guidelines. The values that guide this mission are quality, accuracy, fairness, timeliness,
teamwork, consensus, and trust.
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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 testing and reporting by microbiology
laboratories. These guidelines are based on antimicrobial agents approved by the US Food and Drug Administration (FDA) for clinical use
in the United States. In other countries, placement of antimicrobial agents in Tables 1A and 1B should be based on available drugs
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 M07?)

— General comments for testing the organism group and specific comments for testing particular agent/organism combinations

— Suggested agents that should be considered for routine testing and reporting by medical microbiology laboratories, as specified in
Tables 1A and 1B (test/report groups A, B, C, U)

— Additional drugs that are appropriate for the respective organism group but would generally not warrant routine testing by a medical
microbiology laboratory in the United States (test/report group O for “other”; test/report group Inv. for “investigational” [not yet FDA
approved])

— Zone diameter and minimal inhibitory concentration (MIC) breakpoints

e Tables 1C and 2J: tables containing specific recommendations for testing and reporting results on anaerobes and some of the information
listed in the bullets above

e Tables 3A to 3J: tables describing tests to detect particular resistance types in specific organisms or organism groups

I. Selecting Antimicrobial Agents for Testing and Reporting

A. Selecting the most appropriate antimicrobial agents to test and report is a decision best made by each laboratory in consultation with the

infectious diseases and pharmacy practitioners, the pharmacy and therapeutics and infection prevention committees of the medical staff,
and the antimicrobial stewardship team. The recommendations for each organism group include agents of proven efficacy that show
acceptable in vitro test performance. Considerations in the assignment of agents to specific test/report groups include clinical efficacy,
prevalence of resistance, minimizing emergence of resistance, cost, FDA clinical indications for use, and current consensus
recommendations for first-choice and alternative drugs. Tests on selected agents may be useful for infection prevention purposes.
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Drugs listed together in a single box are agents for which interpretive categories (susceptible, intermediate, or resistant) and clinical
efficacy are similar. Within each box, an “or” between agents indicates agents for which cross-resistance and cross-susceptibility are
nearly complete. Results from one agent connected by an “or” can be used to predict results for the other agent (ie, equivalent agents).
For example, Enterobacterales susceptible to cefotaxime can be considered susceptible to ceftriaxone. The results obtained from testing
cefotaxime could be reported along with a comment that the isolate is also susceptible to ceftriaxone. For drugs connected with an “or,”
combined major and very major errors are fewer than 3%, and minor errors are fewer than 10%, based on a large population of bacteria
tested (see CLSI document M23° for description of error types). In addition, to qualify for an “or,” at least 100 strains with resistance to
the agents in question must be tested, and a result of “resistant” must be obtained with all agents for at least 95% of the strains. “Or” is
also used for comparable agents when tested against organisms for which “susceptible-only” breakpoints are provided (eg, cefotaxime or
ceftriaxone with H. influenzae). When no “or” connects agents within a box, testing of one agent cannot be used to predict results for
another, owing either to discrepancies or insufficient data.

Test/Report Groups

Group A antimicrobial agents, as listed in Tables 1A, 1B, and 1C, are considered appropriate for inclusion in a routine, primary testing
panel, as well as for routine reporting of results for the specific organism groups.

Group B includes antimicrobial agents that may warrant primary testing, but they may be reported only selectively, such as when the
organism is resistant to agents of the same antimicrobial class, as in group A. Other indications for reporting the result might include a
selected specimen source (eg, a third-generation cephalosporin for enteric bacilli from cerebrospinal fluid (CSF) or trimethoprim-
sulfamethoxazole for urinary tract isolates); a polymicrobial infection; infections involving multiple sites; cases of patient allergy,
intolerance, or failure to respond to an antimicrobial agent in group A; or for infection prevention.

Group C includes alternative or supplemental antimicrobial agents that may necessitate testing in those institutions that harbor endemic or
epidemic strains resistant to several of the primary drugs (especially in the same class, eg, B-lactams); for treatment of patients allergic to
primary drugs; for treatment of unusual organisms (eg, chloramphenicol for extraintestinal isolates of Salmonella spp.); or for reporting to
infection prevention as an epidemiological aid.

Group U (“urine”) includes certain antimicrobial agents (eg, nitrofurantoin and certain quinolones) that are used only or primarily for
treating UTIs. These agents should not be routinely reported against pathogens recovered from other infection sites. An exception to this
rule is for Enterobacterales in Table 1A, in which cefazolin is listed as a surrogate agent for oral cephalosporins. Other antimicrobial
agents with broader indications may be included in group U for specific urinary pathogens (eg, Enterococcus and ciprofloxacin).

Group O (“other”) includes antimicrobial agents that have a clinical indication for the organism group but are generally not candidates
for routine testing and reporting in the United States.
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Group Inv. (“investigational”) includes antimicrobial agents that are investigational for the organism group and have not yet been
approved by the FDA for use in the United States.

Selective Reporting

Each laboratory should decide which agents in the tables to report routinely (group A) and which might be reported only selectively (from
group B), in consultation with the infectious diseases and pharmacy practitioners, the pharmacy and therapeutics and infection prevention
committees of the health care institution, and the antimicrobial stewardship team. Selective reporting should improve the clinical relevance
of test reports and help minimize the selection of multiresistant, health care—associated strains by overusing broad-spectrum antimicrobial
agents. Results for group B antimicrobial agents tested, but not reported routinely, should be available on request, or they may be reported
for selected specimen types. Unexpected resistance, when confirmed, should be reported (eg, resistance to a secondary agent but
susceptibility to a primary agent, such as a P. aeruginosa isolate resistant to amikacin but susceptible to tobramycin; as such, both drugs
should be reported). In addition, each laboratory should develop a protocol to cover isolates that are confirmed as resistant to all agents on
its routine test panels. This protocol should include options for testing additional agents in-house or sending the isolate to a referral
laboratory.

Breakpoint and Interpretive Category 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 on established breakpoints; NOTE 2: Because breakpoints are based on pharmacologically and clinically rich datasets
using in vitro and in vivo data, they are considered robust predictors of likely clinical outcome; NOTE 3: Also known as “clinical
breakpoint”; NOTE 4: See interpretive category.

Interpretive category — category derived from microbiological characteristics, pharmacokinetic-pharmacodynamic parameters, and
clinical outcome data, when available; NOTE 1: MIC or zone diameter values generated by a susceptibility test can be interpreted based
on established breakpoints; NOTE 2: See breakpoint.
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EXAMPLE: %
E
Interpretive Breakpoints 2
Category MIC, pg/mL Zone Diameter, mm =
Susceptible <4 >20 &
Susceptible-dose 8-16 15-19
dependent
Intermediate 8-16 15-19
Resistant >32 <14
Nonsusceptible >1 <17

MIC or zone diameter value breakpoints and interpretive categories are established per CLSI document M23° for categories of susceptible,
intermediate, and resistant (and susceptible-dose dependent and nonsusceptible, when appropriate).

o susceptible (S) — a category defined by a breakpoint that implies that isolates with an MIC at or below or a zone diameter at or above
the susceptible breakpoint are inhibited by the usually achievable concentrations of antimicrobial agent when the dosage
recommended to treat the site of infection is used, resulting in likely clinical efficacy.

o susceptible-dose dependent (SDD) — a category defined by a breakpoint that implies that susceptibility of an isolate depends on the
dosage regimen that is used in the patient. To achieve levels that are likely to be clinically effective against isolates for which the
susceptibility testing results (either MICs or zone diameters) are in the SDD category, it is necessary to use a dosage regimen
(ie, higher doses, more frequent doses, or both) that results in higher drug exposure than that achieved with the dose that was used to
establish the susceptible breakpoint. Consideration should be given to the maximum, literature-supported dosage regimen, because
higher exposure gives the highest probability of adequate coverage of an SDD isolate. Appendix E lists the doses used when
establishing SDD categories. The drug label should be consulted for recommended doses and adjustment for organ function;
NOTE: The SDD category may be assigned when doses well above those used to calculate the susceptible breakpoint are supported
by the literature, widely used clinically, and/or approved and for which sufficient data to justify the designation exist and have been
reviewed. This category also includes a buffer zone for inherent variability in test methods, which should prevent small,
uncontrolled, technical factors from causing major discrepancies in interpretations, especially for drugs with narrow
pharmacotoxicity margins. See Appendix F for additional information.
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¢ intermediate (I) — a category defined by a breakpoint that includes isolates with MICs or zone diameters within the intermediate
range that approach usually attainable blood and tissue levels and/or for which response rates may be lower than for susceptible
isolates; NOTE: The intermediate category implies clinical efficacy in anatomical sites where the drugs are physiologically
concentrated. An I with a “~” in Tables 2 indicates agents that have the potential to concentrate at an anatomical site. The I
category also includes a buffer zone for inherent variability in test methods, which should prevent small, uncontrolled, technical
factors from causing major discrepancies in interpretations, especially for drugs with narrow pharmacotoxicity margins.
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o resistant (R) — a category defined by a breakpoint that implies that isolates with an MIC at or above or a zone diameter at or below
the resistant breakpoint are not inhibited by the usually achievable concentrations of the agent with normal dosage schedules and/or
that demonstrate MICs or zone diameters that fall in the range in which specific microbial resistance mechanisms are likely, and
clinical efficacy of the agent against the isolate has not been reliably shown in treatment studies.

o nonsusceptible (NS) — a category used for isolates for which only a susceptible breakpoint is designated because of the absence or
rare occurrence of resistant strains. Isolates for which the antimicrobial agent MICs are above or the zone diameters are below the
value indicated for the susceptible breakpoint should be reported as nonsusceptible; NOTE 1: An isolate that is interpreted as
nonsusceptible does not necessarily mean that the isolate has a resistance mechanism. It is possible that isolates with MICs above the
susceptible breakpoint that lack resistance mechanisms may be encountered within the wild-type distribution after the time the
susceptible-only breakpoint was set; NOTE 2: The term “nonsusceptible” should not be used when the text is describing an
organism/drug category with intermediate and resistant interpretive categories. Isolates that are in the categories of “intermediate” or
“resistant” could be called “not susceptible” rather than “nonsusceptible.”

Example of Breakpoints and Interpretive Categories as Used in Table 2

Interpretive
Categories and Zone Interpretive Categories
Diameter Breakpoints, | and MIC Breakpoints,
Antimicrobial Disk nearest whole mm pg/mL
Agent Content S I R S I R
X 30 pug >20 15-19 | <14 <4 8-16 >32
Y — - - - <1 2 >4
Z 10 png >16 - - <1 - -

* Or SDD, if appropriate.
Abbreviations: I, intermediate; R, resistant; S, susceptible; SDD, susceptible-dose dependent.
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For antimicrobial agent X with breakpoints in the table above, the susceptible breakpoint is <4 pg/mL or > 20 mm and the resistant
breakpoint is >32 pug/mL or <14 mm. For some antimicrobial agents (eg, antimicrobial agent Y), only MIC breakpoints may be available.
For these agents, the disk diffusion zone diameters do not correlate with MIC values or data have not been evaluated as described in
CLSI document M23.3 Technical issues may also preclude the use of the disk diffusion method for some agents. For some antimicrobial
agents (eg, antimicrobial agent Z) only a “susceptible” category exists. For these agents, the absence or rare occurrence of resistant strains
precludes defining any results categories other than “susceptible.” For strains yielding results suggestive of a “nonsusceptible” category,
organism identification and antimicrobial susceptibility test results should be confirmed (see Appendix A). In examples Y and Z, a dash
mark (—) indicates a disk is not available or that breakpoints are not applicable.

Reporting Results
Organisms Included in Table 2

The MIC values determined as described in M07? may be reported directly to clinicians for patient care purposes. However, it is essential
that an interpretive category result (S, SDD, I, R, or NS) also be provided routinely to facilitate understanding of the MIC report by
clinicians. Zone diameter measurements without an interpretive category should not be reported. Recommended interpretive categories for
various MIC and zone diameter values are included in tables for each organism group and are based on the evaluation of data as described
in CLSI document M23.°

Laboratories should only report results for agents listed in Table 2 specific to the organism being tested. It is not appropriate to apply disk
diffusion or MIC breakpoints borrowed from a table in which the organism is not listed. There may be rare cases for which an agent may
be appropriate for an isolate but for which there are no CLSI breakpoints (eg, tigecycline). In these cases, the FDA prescribing information
document for the agent should be consulted.

For more information on reporting epidemiological cutoff values in the medical laboratory, see Appendix G.
Organisms Excluded From Table 2

For some organism groups excluded from Tables 2A through 2J, CLSI document M45° provides suggestions for standardized methods for
AST, including information about drug selection, interpretation, and QC. The organism groups covered in that guideline are Abiotrophia
and Granulicatella spp. (formerly known as nutritionally deficient or nutritionally variant streptococci); Aerococcus spp.; Aeromonas spp.;
Bacillus spp. (not Bacillus anthracis); Campylobacter jejuni/coli; Corynebacterium spp. (including Corynebacterium diphtheriae);
Erysipelothrix rhusiopathiae; Gemella spp.; the HACEK group: Aggregatibacter spp. (formerly Haemophilus aphrophilus, Haemophilus
paraphrophilus, Haemophilus segnis, and Actinobacillus actinomycetemcomitans), Cardiobacterium spp., Eikenella corrodens, and
Kingella spp.; Helicobacter pylori; Lactobacillus spp.; Lactococcus spp.; Leuconostoc spp.; Listeria monocytogenes, Micrococcus spp.;
Moraxella catarrhalis; Pasteurella spp.; Pediococcus spp.; Rothia mucilaginosa, potential agents of bioterrorism; and Vibrio spp.,
including Vibrio cholerae.
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For organisms other than those in the groups mentioned above, studies are not yet adequate to develop reproducible, definitive standards
to interpret results. These organisms may need different media or different incubation atmospheres, or they may show marked strain-to-
strain variation in growth rate. For these microorganisms, consultation with an infectious diseases specialist is recommended for guidance
in determining the need for susceptibility testing and in results interpretation. Published reports in the medical litera