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OUTLINE

I. Navigating the M100 document

A. Introductory sections do matter

B. Comments, comments, comments

C. Relevance of supplemental testing in Wisconsin

D. Decisions (role playing) by the laboratory

E. Additional resources in CLSI M100

II. M45 document for infrequently-isolated organisms

A. Potential organisms to test

B. How much testing can we really do?
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The Small Roman Numerals
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WHAT’S IN THERE?

Overview of changes

Processes for establishing breakpoints,

quality control ranges

CLSI reference vs. commercial methods

CLSI reference vs. FDA breakpoints

Breakpoint additions/revisions since 2010
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7 pages of this  →  audits of past laboratory reports

antibiogram shifts



BREAKPOINT REVISIONS FOR 2022

Piperacillin-tazobactam for Enterobacterales

Disk diffusion, broth microdilution

Intermediate → susceptible dose dependent
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Cefiderocol

Disk diffusion Enterobacterales (only the I and R)

Disk diffusion Acinetobacter spp. (S only)

Both formats Stenotrophomonas maltophilia (S only)

Piperacillin for Enterobacterales

Intermediate → susceptible dose dependent

Broth microdilution; “lost” disk diffusion (for now)



SUSCEPTIBLE DOSE DEPENDENT

Susceptible dose dependent (multiple regimens)

Implies that susceptibility of isolate is dependent

on dosing regimen

Higher dose or more-frequent dosing results in

higher drug exposure

CLSI M100-Ed32; 2022 11

CLSI currently employs this for (Appendix F):

Cefepime/Enterobacterales

Ceftaroline/Staphylococcus

(Piperacillin)-tazobactam/Enterobacterales

Daptomycin/Enterococcus



Instructions for Use of Tables
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INSTRUCTIONS FOR USE (selected)

Selecting antimicrobial agents for testing, reporting

Breakpoint and interpretive category definitions
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Cumulative antibiograms (shout out to Ray)

An “eye test” before reporting (then Appendix A)



Testing of repeat isolates (as little as 3-4 days)

3° cephems Klebsiella aerogenes

Citrobacter spp.

Serratia spp.

All agents Pseudomonas aeruginosa

Fluoroquinolones Staphylococci

Warning comments (examples)

Active in vitro, not good in vivo (Enterococcus spp.)

Don’t report from certain sites (stay tuned)
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INSTRUCTIONS FOR USE (selected)
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BEYOND ROUTINE

Supplemental
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BEYOND ROUTINE

Screening
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BEYOND ROUTINE

Surrogate agent
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BEYOND ROUTINE

Equivalent agent
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Table 1
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NON-FASTIDIOUS GROUPINGS (1A)

Group A Primary test and report

Group B Optional primary test, report selectively

Group C Supplemental report selectively

Group U Supplemental for urine only
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NON-FASTIDIOUS GROUPINGS (1A)

These exist for:

Enterobacterales

Pseudomonas aeruginosa (no group C or group U)

Acinetobacter spp. (no group C)

Burkholderia cepacia complex (no group U)  

Stenotrophomonas maltophilia (no group U)

Other non-Enterobacterales   

Staphylococcus spp.

Enterococcus spp.
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FASTIDIOUS GROUPINGS (1B)

Group A Primary test and report

Group B Optional primary test, report selectively

Group C Supplemental report selectively
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FASTIDIOUS GROUPINGS (1B)

These exist for:

Haemophilus influenzae

Haemophilus parainfluenzae    

Neisseria gonorrhoeae (no group B or no group C)       

Streptococcus pneumoniae     

b-hemolytic Streptococcus   

viridans group Streptococcus
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EXAMPLE (and a promotion!!!)
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ALSO ANAEROBES (1C)
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Table 2
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APPROPRIATE MEDIUM

CLSI M100-Ed32; 2022 29



APPROPRIATE INCUBATION
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TABLE 2

These exist for:

Enterobacterales Haemophilus influenzae

Pseudomonas aeruginosa Haemophilus parainfluenzae

Acinetobacter spp. Neisseria gonorrhoeae

Burkholderia cepacia complex      Streptococcus pneumoniae

Stenotrophomonas maltophilia       b-hemolytic Streptococcus

Other non-Enterobacterales       viridans group Streptococcus

Staphylococcus spp. Neisseria meningitidis

Enterococcus spp. Anaerobes
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CAVEATS
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ASSISTS WITH Staphylococcus (2C)

33CLSI M100-Ed32; 2022



Staphylococcus aureus and coagulase-negative

staphylococci with MIC ≤ 0.12 (disk diffusion

≥ 29 mm) assessed for b-lactamase 

Positive nitrocefin-based results from induced

growth (penicillin, cefoxitin) can be reported
(resistant to penicillin, amino-, carboxy-, ureidopenicillins)

Follow up negatives with zone-edge test (10 unit

penicillin disk) or use zone-edge as primary assay

(S. aureus)
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ASSISTS WITH Staphylococcus (2C)



Sharp

Cliff

b-lactamase-positive

Fuzzy

Beach

b-lactamase-negative

Perhaps not as pivotal with S. lugdunensis (b-lactamase promotes MIC > 0.12)

ZONE EDGE TEST (method in Table 3F)
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ASSISTS WITH Staphylococcus (2C)
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37CLSI M100-Ed32; 2022

ASSISTS WITH Staphylococcus (2C)

15-26 mm apart; Table 3I for method

“This isolate is presumed to be
resistant based on the detection

of ICR, as determined by
testing clindamycin in

combination with erythromycin.”



CLSI STILL FOLLOWING CDC

CLSI M100-Ed32, 2022; MMWR 59 (RR-10):1-32, 2010 41

Digging deeper

Recent clarification

BIG

ONE



“DON’T YOU…FORGET ABOUT ME”

not for viridans group Streptococcus spp.
12 mm between disks
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68-YEAR-OLD ALCOHOLIC

WITH mucoid, alpha, bile-soluble colony

Penicillin 1 R

Ceftriaxone 1 I

Trimeth-sulfa 0.25 S

Vancomycin 0.5 S

Erythromycin 2 R

Clindamycin 0.12 S

Tetracycline 1 S

Levofloxacin 0.5 S
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68-YEAR-OLD ALCOHOLIC

WITH MENINGITIS

Penicillin 1 R

Ceftriaxone 1 I

Trimeth-sulfa 0.25 S

Vancomycin 0.5 S
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68-YEAR-OLD ALCOHOLIC

WITH PNEUMONIA

Penicillin 1 R (CSF)

S (non-CSF)

I (oral)

Ceftriaxone 1 I (CSF)

S (non-CSF)

Trimeth-sulfa 0.25 S

Vancomycin 0.5 S

Erythromycin 2 R

Clindamycin 0.12 S

Tetracycline 1 S

Levofloxacin 0.5 S
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MORE SPECIAL REPORTING
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Table 3
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AS A REMINDER…
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Additional Tables
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Table 4: Disk diffusion quality control ranges

Disk diffusion troubleshooting

Table 5: MIC quality control ranges

MIC troubleshooting

Tables 6, 7, 8: DIY susceptibility

testing
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OTHER TABLES



Appendices
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APPENDIX B
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APPENDIX D

57CLSI M100-Ed32; 2022



A:  Confirming AST results/organism identification

C:  QC strains for susceptibility testing

H:  Molecular resistance detection
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OTHER APPENDICES

E:  Dosage regimens susceptible, susceptible DD

F:  Susceptible dose dependent

G:  Epidemiological cutoff values

I:  Cefiderocol



Corynebacterium spp.; CORYNEFORMS

Format Broth microdilution Disk Diffusion

Medium
Cation-adjusted Mueller-Hinton 

broth with 2.5-5.0% (v/v) lysed 

horse blood; daptomycin caveat

Inoculum
20-24 h direct colony suspension 

equivalent to 0.5 McFarland

Incubation
35°C ambient air

24-48 hours

Agents to consider 

for primary testing

Penicillin

Vancomycin

Gentamicin

Erythromycin
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NOTES
All Corynebacterium spp. Leifsonia spp.

Arcanobacterium spp. Microbacterium spp.

Arthrobacter spp. Oerskovia spp.

Brevibacterium spp. Rothia spp.

Cellulomonas spp. (not Rothia mucilaginosa)

Cellulosimicrobium spp. Trueperella spp.

Dermabacter spp. Turicella spp.

Testing of isolates from normally-sterile sources

may be warranted, especially in immunodeficient

patients

Some Corynebacterium spp. resistant to multiple

drug classes

CLSI M45, 3rd ed.; 2015 63



MORE NOTES

Interpretations of “resistant” may be reported at

24 hours; isolates appearing “susceptible” to b-

lactam agents are re-incubated to be read @ 48h

Derivations of interpretive criteria (CLSI M100)

Cephems from Streptococcus spp.

Linezolid from Enterococcus spp.

Penicillin, erythromycin from population distributions

Rest from Staphylococcus spp.

CLSI M45, 3rd ed.; 2015 64



OTHER POTENTIAL GENERA

CLSI M45, 3rd ed.; 2015

Abiotrophia/Granulicatella spp. Leuconostoc spp.

Aerococcus spp. Listeria monocytogenes

Aeromonas spp. Micrococcus spp.

Bacillus spp. (not B. anthracis) Moraxella catarrhalis

Campylobacter jejuni/coli Pasteurella spp.

Erysipelothrix rhusiopathiae Pediococcus spp.

Gemella spp. Rothia mucilaginosa

(H)ACEK group Vibrio spp.

Lactobacillus spp. BIOTERRORISM AGENTS

Lactococcus spp.

Most via broth microdilution (CAMHB with lysed horse blood)
Many bioterrorism agents with CAMHB

65


