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OUTLINE

I. Quick discussion(s) relative to major revisions

II. Objectives of webinar

 Describe significant changes relevant to pre-

 existing antimicrobial susceptibility breakpoints…

 Describe significant changes relevant to

 antimicrobial susceptibility testing methodology…

 Identify (new) organism/antimicrobial combinations

 for which susceptibility breakpoints now exist…

 

  as outlined in the CLSI M100-Ed35 document.
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Dr. Google or Dr. Bing “clsi m100 free”
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Two clicks later for me…
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DON’T

CLICK

HERE

DON’T

CLICK

HERE,

EITHER

Do
This

Instead



AST FREE PORTAL
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M27M44S involves

broth microdilution,

disk diffusion

for yeast
M23 series involves

methods, QC,

breakpoint

development
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QUICK DETOUR I



OUR VETERINARY FRIENDS
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CLSI M100-Ed35, 2025

PEOPLE

* “Other” agents that are not

included in Table 1 but have

established clinical breakpoints

(U) urine

a report only on isolates

  from urinary tract

inv., investigational agent
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ANIMALS

CLSI VET01S-Ed7, 2024 9



DIE KATZE

CLSI VET01S-Ed7, 2024 10



CLSI VET01S-Ed7, 2024

OTHER FRIENDS
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QUICK DETOUR II



WE’LL DO BETTER NEXT TIME
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LARGELY COSMETIC
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What We’re Supposed To Be Doing



TABLE OF CONTENTS
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Acinetobacter spp.

17CLSI M100-Ed35, 2025
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Acinetobacter spp.

CLSI M100-Ed35, 2025



RELATED INFORMATION
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M02 Disk diffusion

M02QG Reading guide (DD)

M07 Broth microdilution

M11 Anaerobes

M23 Quality control

M39 Antibiogram

M45 Infrequent bacteria

M52 Commercial verification



IF FED UP WITH THE INTERNET
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396 pages
± 32



Setting the Stage
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BACK IN THE OLD DAYS…

CLSI M100 29th ed., 2019

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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CLSI M100 29th ed., 2019

TABLES 1
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TABLE 1 GROUPINGS

Tier 1 Antimicrobial agents that are appropriate for routine,

  primary testing and reporting

Tier 2 Antimicrobial agents that are appropriate for routine,

  primary testing but may be reported following cascade

  reporting rules established at each institution

24CLSI M100-Ed33, 2023



TABLE 1 GROUPINGS

Tier 3 Antimicrobial agents that are

  appropriate for routine, primary

  testing in institutions that serve

  patients at high risk for MDROs

  but should only be reported

  following cascade reporting rules

  established at each institution

Tier 4 Antimicrobial agents that may warrant testing and 

  reporting by clinician request if antimicrobial agents in

  other tiers are not optimal because of various factors

25CLSI M100-Ed33, 2023



REPORTING

26CLSI M100-Ed33, 2023

Selective Based on defined criteria unrelated to

  susceptibility testing data

   Organism ID Clinical setting

   Site of infection Patient demographics

Cascade Based on overall antimicrobial

  susceptibility profile

  of isolate



THEY PERFECTLY MATCH UP

27CLSI M100-Ed34, 2024



1,2 A-1 Enterobacterales (excluding Salmonella/Shigella)

1,2 A-2 Salmonella and Shigella spp.

1,2 B-1 Pseudomonas aeruginosa

1,2 B-2 Acinetobacter spp.

1,2 B-3 Burkholderia cepacia complex (GUTTED; stay tuned)

1,2 B-4 Stenotrophomonas maltophilia (hanging on by a thread)

1,2 B-5 Other Non-Enterobacterales

1,2 C  Staphylococcus spp.

1,2 D  Enterococcus spp.

1,2 E  Haemophilus influenzae and Haemophilus parainfluenzae

1,2 F  Neisseria gonorrhoeae

1,2 G  Streptococcus pneumoniae

1,2 H-1 Streptococcus spp. -Hemolytic Group

1,2 H-2 Streptococcus spp. Viridans Group

1,2 I  Neisseria meningitidis

1,2 J  Anaerobes (combined Gram-positive and Gram-negative)

CLSI M100-Ed35, 2025 28



General Comments
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Disk diffusion no longer categorized as reference

method; now a standard method

SOSA = staphylococci other

than Staphylococcus aureus

CLSI M100-Ed35, 2025 30

THROUGHOUT DOCUMENT

QC testing frequency revised from “daily or weekly”

to “daily per IQCP” (stay tuned)

Deleted several mentions of

sulfisoxazole



Isolates that test susceptible to tetracycline are

considered susceptible to doxy/minocycline.

Isolates that test intermediate or resistant to

tetracycline should be tested against doxycycline

or minocycline if those results are needed for Rx.

CLSI M100-Ed35, 2025 31

THROUGHOUT DOCUMENT

Enterobacterales (including Salmonella spp. and Shigella spp.)

Haemophilus influenzae and Haemophilus parainfluenzae

Streptococcus spp. -hemolytic group

Streptococcus spp. Viridans group

Other non-Enterobacterales Staphylococcus spp.

Enterococcus spp.  Neisseria gonorrhoeae

Just doxycycline
Streptococcus pneumoniae



Isolates that test susceptible to linezolid

are considered susceptible to tedizolid.

Isolates that test zzz to linezolid should

be tested against tedizolid if that result

is needed for therapy.

CLSI M100-Ed35, 2025 32

THROUGHOUT DOCUMENT

Resistant

Staphylococcus aureus

Non-susceptible
Streptococcus pyogenes
Streptococcus agalactiae

Streptococcus anginosus group

Resistant or intermediate
Enterococcus faecalis



Five Big Ones

33



HISTORIC TABLE

CLSI M100-Ed28, 2018 34



UPON FURTHER REVIEW

https://clsi.org/media/epube0cq/2024_january_ast_meeting_agenda_summary_minutes.pdf 
35

https://clsi.org/media/epube0cq/2024_january_ast_meeting_agenda_summary_minutes.pdf


UPON FURTHER REVIEW

36CLSI M100-Ed35, 2025



PENEM RESISTANCE

Antecedent ESBL or ampC + alteration of porin

channels in cell wall, reducing permeability (CRE)

Carbapenemase production (CPE…and CRE)

 Serine carbapenemases (class A -lactamase)

 Metallo--lactamase (class B -lactamase)

 Oxacillinase (class D -lactamase)

Infect Control Hosp Epidemiol. 29:1107-1109; 2008

CREs and CPEs commonly carry other resistance

determinants
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-LACTAM/-LACTAMASE INHIBITOR

38BMC Pulm Med. 25:38; 2025

Aztreonam-avibactam

Ceftazidime-avibactam

Meropenem-vaborbactam

Imipenem-relebactam

Ceftolozane-tazobactam



AMBLER CARBAPENEMASE GROUPS

Antibiotics 9:186; 2020 39

Group Examples
Sample targets 

of hydrolysis
Doesn’t touch Inhibited by

A

KPC

IMI

SME

penicillins

1°, 2° cephems

aztreonam

carbapenems

cephamycins
clavulanic acid

tazobactam

B

NDM

IMP

VIM

penicillins

1°, 2° cephems

carbapenems

aztreonam EDTA (chelators)

D OXA
higher penicillins

higher cephems
none of the above



Antibiotics 9:186; 2020 40

E  endemic

S  sporadic

N  newly detected



41Clin Microbiol Rev. 33:e00047-19; 2020



AN OPTION FOR SOME

42BMC Pulm Med. 25:38; 2025

Aztreonam-avibactam

Ceftazidime-avibactam

Meropenem-vaborbactam

Imipenem-relebactam



ENHANCED RECOMMENDATIONS

43CLSI M100-Ed35, 2025



WHAT CAN BE DONE?

44CLSI M100-Ed35, 2025



INSTANT REPLAY

45CLSI M100-Ed34, 2024



CLSI M100-Ed35, 2025 46



Burkholderia cepacia complex

CLSI M100-Ed35, 2025

NONE 
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Burkholderia cepacia complex

48Clin Microbiol Infect. 27:788.e1-788.e4; 2021

Gradient diffusion



NONE →ECV

EPIDEMIOLOGICAL CUTOFF VALUE

49CLSI M100-Ed35, 2025

MIC or zone diameter value that separates microbial populations into
those with and without phenotypic resistance (NWT or WT, respectively)



ECV REMINDER

50CLSI M100-Ed35, 2025

These are just in vitro (using zones and MICs)

These are not clinical breakpoints

 MIC frequency distributions

 Pharmacokinetic data

 Pharmacodynamic data

 Clinical outcomes

Don’t report S, I, SDD, or R; instead, NWT or WT



DISPENSATION

51CLSI M100-Ed35, 2025

B. cepacia ECV for some agents lie above drug

levels in patients achievable by routine dosing

Forego testing on basis of inaccurate method,

lack of attainable levels

If test (frozen broth microdilution), comment…

“Correlation of MIC values

with clinical outcome is not known.”



52CLSI M100-Ed35, 2025

QC range for Acinetobacter baumannii NCTC 13304 is 0.016-0.12 g/mL



53Antimicrob Agents Chemother. 68:e0169823; 2024

CRAB

sulbactam-durlobactam

sulbactam with intrinsic activity vs. Acinetobacter

durlobactam active vs. A, C, D serine -lactamases

CLSI Tier 3; DD and BMD (≤4, 8, ≥16)



54Antimicrob Agents Chemother. 68:e0169823; 2024

SULBACTAM-DURLOBACTAM
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SULBACTAM-DURLOBACTAM

Antimicrob Agents Chemother. 68:e0169823; 2024

Lancet Infect Dis. 23:1072-1084; 2023

19% mortality in serious infections (including pneumonia)
32% mortality for colistin in randomized control trial

CLSI M100-Ed35, 2025



A NEW DRUG (MECHANISM)

56MedComm. 5:e696; 2024 

Lpt → lipopolysaccharide transport (3 components)

LptB2FGC, inner membrane transport protein complex

LptA, membrane interstitial protein

LptDE, outer membrane protein complex

****  a.k.a.

endotoxin



CARPE DIEM

57MedComm. 5:e696; 2024 

LPS extracted from inner membrane by LptB2FG

Sequentially transported by bridge of LptC, LptA, LptDE

      (LptC can dissociate; LptB2FG-LPS is intermediate)



ZOSURABALPIN EARLY DATA I

58Nature 625:566-571; 2024 

zosurabalpin MIC90 1 g/mL

tigecycline MIC90 8 g/mL

colistin MIC90 >16 g/mL

meropenem MIC90 >16 g/mL



ZOSURABALPIN EARLY DATA II

59Nature 625:566-571; 2024 

neutropenic mouse lung infection

zosurabalpin MIC 2 g/mL

neutropenic mouse thigh infection

zosurabalpin MIC 0.5 g/mL

immunocompetent mouse sepsis

zosurabalpin MIC 0.25 g/mL



ZOSURABALPIN EARLY DATA III

60In Silico Pharmacol. 13:62; 2025 

other zosurabalpin derivatives showed increased

binding efficiency for K. pneumoniae 



TABLE 2B-2

61CLSI M100-Ed34, 2024; CLSI M100-Ed35, 2025

Breakpoint revisions

Organism Method
Amp-sulbactam Previous Amp-sulbactam New

S I R S I R

Acinetobacter DD ≥ 15 12-14 ≤ 11 ≥ 22 17-21 ≤ 16

Deleted all doxycycline, tetracycline standards

and commentary

Organism Method
Minocycline Previous Minocycline New

S I R S I R

Acinetobacter
BMD ≤ 4 8 ≥ 16 ≤ 1 2 ≥ 4

DD ≥ 16 13-15 ≤ 12 ≥ 22 18-21*** ≤ 17



APPENDIX I

62CLSI M100-Ed34, 2024; CLSI M100-Ed35, 2025



NON-FASTIDIOUS, DD, Gram-negative

63CLSI M100-Ed35, 2025



64CLSI M100-Ed35, 2025

NON-FASTIDIOUS, DD, Gram-positive



65CLSI M100-Ed35, 2025

NON-FASTIDIOUS, BMD, Gram-negative



66CLSI M100-Ed35, 2025

NON-FASTIDIOUS, BMD, Gram-positive



67CLSI M100-Ed35, 2025

WE KNOW THE DRILL…

Also must be performed each day of testing

CMS requires laboratories in the United States to

perform appropriate QC testing for AST:

 Each lot/batch/shipment of media

 Each lot/batch/shipment of agents

 (before, or concurrent with initial use)

IQCP can reduce AST QC workload



ADDITIONAL APPENDIX I GUIDANCE

68CLSI M100-Ed35, 2025

CLSI M23 reference (for IQCP)

Types of Quality Control errors

Selection of Quality Control strains

Quality Control plan (selection of strains,

frequency of testing)

Indicators to detect AST system problems



BAR TRIVIA

69CLSI M100-Ed35, 2025

Imipenem and clavulanate most temperature-labile

 Imipenem Pseudomonas aeruginosa ATCC 27853

   Escherichia coli ATCC 35218

 Clavulanate  K. pneumoniae ATCC 700603

pH, Ca2+, and Mg2+ parameters

Pseudomonas aeruginosa ATCC 27853

Thymidine content (trimethoprim-sulfamethoxazole)

Enterococcus faecalis ATCC 27853



Old Business
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CHANGES (JUST ONE), AGAIN

CLSI M100-Ed35, 2025 71



72



73CLSI M100-Ed35, 2025

Daily or IQCP; E. coli ATCC 25922, P. aeruginosa ATCC 27853,

E. coli ATCC 35218

4

35 ± 2

8-10 or

16-18



EARLY-READ QUALITY CONTROL

CLSI M100-Ed35, 2025 74



TABLE 3F-2 NEWBIES

CLSI M100-Ed35, 2025 75

Agent Concentration
Incubation 

time (hours)

Zone Diameters (mm)

S I R

cefepime 30 g
8-10 ≥ 23 19-22 ≤ 18

16-18 ≥ 23 19-22 ≤ 18

* aztreonam, ceftazidime, tobramycin do not apply to Salmonella spp., Shigella spp.

Glucose fermenters
Reduce nitrates to nitrites
Non-spore-forming GNR
Grows on routine media
Facultative
Oxidase-negative (except Plesiomonas)

* fluoroquinolone breakpoints do not apply to Salmonella spp.

9 agents
17 breakpoints



TABLE 3F-3 NEWBIES

CLSI M100-Ed35, 2025 76

Agent Concentration
Incubation 

time (hours)

Zone Diameters (mm)

S I R

ceftazidime 30 g 8-10 ≥ 18 ≤ 14

* confirmatory cefepime MIC testing for zone diameters 15-17 mm
* if ceftazidime zone is 15-17 mm at 8-10 h, reincubate and read at 16-18 h 

5 agents
9 breakpoints



Acinetobacter spp. NEWBIES

CLSI M100-Ed35, 2025 77

Agent Concentration
Incubation 

time (hours)

Zone Diameters (mm)

S I R

ceftazidime 30 g 8-10 ≥ 17 15-16 ≤ 14

ampicillin-sulbactam 10/10 g 8-10 ≥ 22 17-21 ≤ 16

piperacillin-tazobactam 100/10 g
8-10 ≥ 19 17-18 ≤ 16

16-18 ≥ 19 17-18 ≤ 16

9 agents
18 breakpoints



TABLE 3F-4 REVISION

CLSI M100-Ed35, 2025 78

Agent Concentration
Incubation 

time (hours)

Zone Diameters (mm)

S I R

ampicillin-sulbactam 10/10 g 16-18 ≥ 22 17-21 ≤ 16

Everything

Increased

(matches novel 8-10 h breakpoints)



Table 1

79



TABLE 1 IMPORTANT s

CLSI M100-Ed35, 2025 80

Aztreonam (Table 1A)

 Tier 4 agent

 Can be cascaded as Tier 3 agent at institutions with

  ↑ risk of metallo--lactamase Enterobacterales 

Anaerobes (Table 1J)

 Penicillin listed as Tier 4 agent vs. Gram-negatives

 Penicillin with good activity vs. Fusobacterium spp.

    (therefore, consider for primary testing, reporting)

 -lactamases have been reported in Fusobacterium



Table 2

81



CLSI M100-Ed35, 2025 82

Staphylococcus aureus complex (Table 2C)

 S. aureus, S. argenteus, S. schweitzeri

 CLSI method evaluation applicable only to S. aureus

 Report as “S. aureus complex (S. argenteus)” w/ S. aureus AST

Anaerobes (Table 2J)

 Agar dilution (MIC) has been mainstay (42-48 hrs)
 

 Added broth microdilution method (46-48 hrs)

 Bacteroides fragilis, Bacteroides thetaiotaomicron

TABLE 2 IMPORTANT s

Two “dosing table” additions (Ac); one revision (Pa)



Table 3
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AS A REMINDER…

84CLSI M100-Ed35, 2025



CLSI M100-Ed35, 2025

TABLE 3C

85

neg                      non-valid
carbapenemase not detected

pos                 pos

metallo--lactamase detected

pos                    neg

serine carbapenemase detected

metallo--lactamase inconclusive



CLSI M100-Ed35, 2025

TABLE 3D

86

Escherichia coli AR Bank #0348

aztreonam plus ceftazidime-avibactam

broth disk elution method

additional QC strains

Escherichia coli AR Bank #0434

Escherichia coli AR Bank #0450



Table 4

87



SOME DD QC ADDITIONS/REVISIONS

Klebsiella pneumoniae ATCC 700603 ceftibuten-avibactam

Klebsiella pneumoniae ATCC BAA-1705 ceftibuten-avibactam

Klebsiella pneumoniae ATCC BAA-2814 ceftibuten-avibactam

Escherichia coli NCTC 13353 ceftibuten-avibactam

Escherichia coli ATCC 25922
minocycline

ceftibuten-avibactam

88CLSI M100-Ed35, 2025



Table 5

89



SOME MIC QC ADDITIONS/REVISIONS

Klebsiella pneumoniae ATCC BAA-1705 ceftibuten-xeruborbactam

Klebsiella pneumoniae ATCC BAA-2814 ceftibuten-xeruborbactam

Klebsiella pneumoniae ATCC 700603 ceftibuten-xeruborbactam

Acinetobacter baumannii NCTC 13304 zosurabalpin

90CLSI M100-Ed35, 2025



Appendices

91



REVISED APPENDIX H

92CLSI M100-Ed35, 2025

Modifications of the CLSI M07 broth microdilution

method may be required (cefiderocol)

Exebacase (S. aureus, SOSA, -hemolytic Strep.)

 CAMHB w/ 25% horse serum, 0.5 mM DL-dithiothreitol

 S. aureus 16-20 hours ambient; 

 SOSA 20-24 hours, 5% CO2

 -Strep. 20-24 hours, ambient 

 Read MIC at complete inhibition



Thank you for your attention.
Have a better 2025.
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