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Foreword
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Cumulative results from antimicrobial susceptibility tests performed on individual patients’ microbial isolates can be
useful when compiled and reported at regular intervals. For a cumulative report (eg, antibiogram) to be compared with
reports from previous years or from other facilities, data need to be analyzed and presented in a clear and consistent
manner.

The primary aim of M39 is to guide the preparation and use ofantibiograms by clinicians for sele

test data may be of value to researchers when antimicrobial resistance is assessed.

Since the last edition of this guideline, there have been many changes in public health a
laboratories with the introduction of rapid diagnostic tools (eg, multiplex mgle

support these needs.

Overview of Changes

This guideline replaces the previous edition of the a
made in this edition, including:

+ Adding definitions for “cumulative antj

+ Adding considerations for extracti

+ Developing antib r iliti -term care facilities, and veterinary practices

dship programs may use antibiogram data

Ing general co
agents known to

nt explammg the use of the “*” with intermediate breakpoints for applicable antimicrobial
he ability to concentrate in the urine
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Part I. Introduction and Data Acquisition
O Introduction

1.1 Scope

decisions, participate in antimicrobial stewardshi
(eg, clinical microbiologists, infectious disea

- Designing information systems for the i imi ial susceptibility test data (eg,
LIS vendors, electronic health reco urers of diagnostic products that include
epidemiology analysis software, and logy analysis or surveillance software)

This guideline does not inclugg ing isolates for antimicrobial susceptibility testing (AST),
performing AST, interprejd S the accuracy of AST results.

1.2 Background

or collection, analysis, and presentation of cumulative

e specific recommendations presented for routine antibiogram

t isolate of a given species from an individual patient during the

ith the primary aim of guiding clinicians in the selection of empirical antimicrobial
when definitive susceptibility results are not available. This report may not reveal
sistance, and thus cannot be used as a substitute for the careful analysis of all

initiatives), alternative analyses may be more appropriate, and these are discussed briefly in this guideline,
primarily in Subchapter 6.6.

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0
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Table 16. Antibiogram With Misleading Results for Ciprofloxacin and Levofloxacin

Ampicillin
Cefazolin
(systemic?)
Cefazolin
(urine®)
Ceftriaxone
Ciprofloxacin
Gentamicin
Imipenem
Levofloxacin®
Piperacillin-
*azobactam
1ethoprim-
methoxazole

Organism Number of Strains
E. coli, all

Abbreviation: %S, percent susceptible.

2 Cefazolin (systemic), MIC < 2 pg/mL susceptible for infections other than uncomplicated UTI.
® Cefazolin (urine), MIC < 16 pg/mL susceptible when cefazolin 1 g is administered IV every 12 hours; also pre8
cefaclor, cefdinir, cefpodoxime, cefprozil, cefuroxime, cephalexin, and loracarbef when used for therapy of patie
to E. coli, K. pneumoniae, and P. mirabilis. Cefazolin as a surrogate may overcall resistance to cefdinir, cefpodoxime, d
tests resistant, these drugs should be tested individually if needed for therapy.

¢Tested on nonurine isolates only (N = 292). Therefore, results should not be compared with those of othe

which were tested against both urine and nonurine isolates.
acin and Levd

%S

Table 17. Antibiogram With Data Contributing to Misleading Results for Ciggo

Cefazolin
systemic?)
sfloxacin
Levofloxa
Piperacillin-
tazobactam
Trimethoprim-
sulfamethoxazole

Organism Number of Strains

E. colj, all 3636
E. coli, nonurine 292 80 87 100 | 80 93 62
E. coli, urine 3417 93 94 100 = 97 77

Abbreviation: %S, percent susceptible.
Symbol: — not applicable.

* Cefazolin (systemic), MIC < 2 pg/mLs,
® Cefazolin (urine), MIC < 16 pg/mLs
cefaclor, cefdinir, cefpodoxime, cefp
pneumoniae, and P. mirabilis. Cefaz
these drugs

Woef when used for therapy of uncomplicated UTls due to E. coli, K.
esistance to cefdinir, cefpodoxime, and cefuroxime. If cefazolin tests resistant,

TE: See Subchapter 3.5.1 bn of why the number of isolates from two subsets of data, urine and
nonurine isolatesdaethis exa

r changed drugs in available panels.
+ The laboratory used an alternate panel to better reflect the formulary and/or serve clinician’s needs.

When such changes occur, the data available can be analyzed and %S results highlighted with a footnote
indicating testing has been performed for a limited number of isolates, as shown for cefepime in Table 18.

44 © Clinical and Laboratory Standards Institute. All rights reserved.
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© The Long-Term Care Facility Antibiogram

7.1 Antibiogram Preparation in Long-Term Care Facilities

Public health'® and regulatory organizations recommend that all LTCFs develop an annual antibiogram to guide
clinicians in selecting empirical antimicrobial therapy for initial infections. Currently, there are limited evidence-
based reports in the literature that document the value of using a LTCF-specific antibiogram for empir]

antimicrobial choice. The general recommendations in this guideline for antibiogram preparation s
applied to LTCF antibiograms (see Table 1). However, there are several challenges within LTCFs thg
the generation of these reports according to M39 guidelines, which include:

- Selective culturing practices (not culturing all patients with suspected infect

— Itis recommended that LTCFs develop facility-specific algorithms to manage a
(eg, culture and AST) for residents with suspected infection.*®

- Outsourcing microbiology services and using multiple microbiology lahg
« Limited numbers of isolates (often < 30 isolates of the same specie
« Lack of understanding of the value of antibiogram data and/or, i ' iertt care

« Lack of ownership for antibiogram preparation

7.2 Responsibility for Antibiogram Preparatio

Similar to the approach used in acute care hospitals,
service to the LTCF (eg, administrator, medical i
antimicrobial stewardship team member, la
preparation. This plan should cover:

« Individual(s) responsible for prepa

Practices in Long-Term Care Facilities

fan antibiogram is highly dependent on the culturing practices within a facility,

bset of patients with infection are analyzed that often includes larger numbers of
ail empirical therapy. These patients tend to have more resistant organisms that leads to an
overestimation of resistance.

« Aminimum of 30 isolates of each species needed to get a reliable %S statistic is often not available.

© © ¢ 0 0 0000000000000 00000000000 0000000000 0000000000000 000000000000 000000000000 000 0000 0
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Mo02 Performance Standards for Antimicrobial Disk Susceptibility Tests. 13th ed., 2018. This standard
covers the current recommended methods for disk susceptibility testing and criteria for quality control
testing.

Mmo7 Methods for Dilution Antimicrobial Susceptibility Tests for Bacteria That Grg 11th

ed., 2018. This standard covers reference methods for determining minimal inhj s of
aerobic bacteria by broth macrodilution, broth microdilution, ang agar dilution.

M11 Methods for Antimicrobial Susceptibility Testing of Anaero
standard provides reference methods for determining minimal inhi
bacteria by agar dilution and broth microdilution.

Mm23 Development of In Vitro Susceptibility Testing Criteg

m27 Reference Method for Broth Dilution Antifungal ibili il f Yeasts. 4th ed., 2017.
| re implementation and

interpretation, and quality control re iC Of yeasts that cause invasive

fungal infections.

M29 Protection of Laboratory i i ions. 4th ed., 2014. Based

M38
tifungal agent selection, preparation of antifungal stock
g test procedure implementation and interpretation, and quality control

Bl Disk Diffusion Susceptibility Testing of Yeasts. 3rd ed., 2018. This
ovides an established methodology for disk diffusion testing of Candida spp., along with
tions for results interpretation and quality control testing.

2 CLSI documents are continually reviewed and revised through the CLSI consensus process; therefore, readers should refer to the most
current editions.
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Related CLSI Reference Materials (Continued)

M45 Methods for Antimicrobial Dilution and Disk Susceptibility Testing of Infrequently Isolated
or Fastidious Bacteria. 3rd ed., 2016. This guideline informs clinical, public health, and research
laboratories on susceptibility testing of infrequently isolated or fastidious bacteria that are not included
in CLSI documents M02, M07, or M100. Antimicrobial agent selection, test interpretation, and quality
control are addressed.

M59 Epidemiological Cutoff Values for Antifungal Susceptibility Testing. 3rd ed., 2020

Standards Institute (CLSI) guideline M57 and generated according to t
methods described in the CLSI standards M27 and M38.

M60
M100
VETO1
ence method terminiNg@ nimal inhibitory
jon, broth microdilution, and agar dilution for
VETO01S ution Susceptibility Tests for Bacteria

ocument includes updated tables for the Clinical and
bial susceptibility testing standard VETO1.

ards for Antimicrobial Susceptibility Testing of Bacteria Isolated From
d ed., 2020. This document includes updated tables for the Clinical and Laboratory
eterinary antimicrobial susceptibility testing guideline VETO3.
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