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OUTLINE

General acclimation to M100 document

Objectives of webinar

Describe significant changes relevant to pre-
existing antimicrobial susceptibility breakpoints...

Describe significant changes relevant to
antimicrobial susceptibility testing methodology...

|dentify (new) organism/antimicrobial combinations
for which susceptibility breakpoints now exist...

as outlined in the CLSI M100-S29 document.




WHAT’S IN THERE?

Overview of changes
Processes for establishing breakpoints, QC ranges

CLSI reference vs. commercial methods
CLSI reference vs. FDA breakpoints

Breakpoint additions/revisions since 2010
ECV additions/revisions since 2015

CLSI M100; 29th ed.; 2019



BREAKPOINT ADDITIONS FOR 2019

i Investigational cefiderocol BMD for:
L Enterobacteriaceae
Pseudomonas aeruginosa
Acinetobacter spp.
Stenotrophomonas maltophilia

Requires iron-depleted CAMHB

THE TOUERET JROW

Enterobacteriaceae (DD, BMD) AN

@ Azithromycin k\'\ﬁ“yj
Neisseria gonorrhoeae (MIC, S only) mf;_;-:“!s

Instructions for Use of Tables

&

KEEP
CALM
AND
FOLLOW
INSTRUCTIONS




INSTRUCTIONS FOR USE |

Selecting antimicrobial agents for testing, reporting
Breakpoint and interpretive category definitions

Reporting results

Organisms excluded from Table 2 (CLSI M45)
Reporting concentrations (report to hundredths)

< 0.125 pg/mL reported as < 0.12 ug/mL

Therapy-related comments

CLSI M100; 29th ed.; 2019

INSTRUCTIONS FOR USE |1

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

3° cephems Klebsiella aerogenes
Citrobacter spp.
Serratia spp.

All agents Pseudomonas aeruginosa
Fluoroquinolones Staphylococci

Supplemental (D-test), screening (vancomycin agar
screen), surrogate agent (cefoxitin), equivalent
agent (amp predict amox for Haemophilus) tests

CLSI M100; 29th ed.; 2019




Surrogate Agent T ests

Surrogate
Agent

Organisms

Test Description

Results

Tahle Location

Cefazolin

E colt
Klebsiella
PrRenmaonice
P. mirabilis

Broth microdilution or disk
diffusion

When used for therapy of wncomplicated UTILs,
predicts results for the following oral antimicrobial
agents: cefaclor, cefdinir, cefpodoxime, cefprozil,
cefuroxime, cephalexin, and loracarbef

Cefazolin as a surrogate may overcall resistance to
cefdinir, cefpodoxime, and cefuroxime. If
cefarolin tests resistant, test these drugs
individually if needed for therapy.

14 24

Cefoxitin

S aureus

& lugdunensis

5. epidermidis
Other
Staphiylococcus spp.
(excluding 5.
prenidintermedins
and 8. schieiferi)

Broth microdilution

(5 aureus and

5 Iugdunansis only) or disk
diffusion

Predicts results for mecd-mediated oxacillin
resistance

NOTE: For Staphylecoccus spp. other than

5. aureus, S. Ingdunensis, 5. epidermicks,

8. psendintenmedius, and S schileiferi, oxacillin
MIC breakpoints may overcall resistance. Izolates
for which the oxacillin MICs are 0.5-2 pgfmL
have been shown to be mecd positive and mecd
negative. Isolates from serious infections with
MICsin this range may be tested for macd or for
PBPZa

Ozacillin

S preumonice

Disk diffusion

Predicts penicillin sisceptibility if oxacillin zone is
#20 mm. If ozacillin zone 15 £ 19 mum, penicillin
MIC must be done

Pefloxacin

Salmanella spp.

Disk diffusion

Predicts reduced susceptibility to ciproflozacin

Colistin

Enterobucterivcede
P. aeruginosa’

A. baumannii
complex

Broth microdilution

MICsobtained from testing colistin predict
MICsfor polymyxin B.

CLSI M100; 29th ed.; 2019

Table 1

NEWTON




Table 1A. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug Administration for Clinical Use That
Should B e Considered for Testing and R eporting on Honfasti dious Organismes by Microbiolo

Citerobactarizcese

Ampicillin®

TABLE 1A

Psavidonionds Jemginos s

Raph W ococcus spp.

Laboratories in the United States

Chiterocacoes spp™

Cetazidme

Cefzoin”

Gentamicin

Sgithromazird o
darthmrmycin® or
enythirormycin®

Apicillinm
Penicillin®

Tobrarmcin
Piperadillintazobactam

Gertarmicin®
Tobrarmicin®

GROUF A
FRIMARY TEST
AND REFORT

[(umogat e test for coaciling

Penicilin'
Trimetteprim:
sulfamathozz de

CLSI M100; 29th ed.; 20

TABLE 1A

Table 1A. (Continued)

‘“Waming’: The following antimicrobial agents that are included in this document should not be routinely reported for bacteria
izolated from CSF. These antimic robial agents are not the drugs of ¢ hoice and may not be effective for treating C5F infecti ons caused
by these organismes (i e, the bacteria included in Tables 24 through 2.J):

Agents administered by oral route only

1a- and 2nd-generation cephalosporing and cephamycins
Clindamycin

M acrolides

Tetracyclines

Fluaroguinolones

General

a. Organism s that are susceptible to tetracycline are alzo considered susceptible to doxycycline and minocydine. However, som e organism = that
are intermediate or resigant to tetracycline may be susceptible to doxycydine, minocycling, or both.

b. Motroutinely reported on organisms izolated from the urinarytract.

CLSI M100; 29th ed.; 20




NON-FASTIDIOUS GROUPINGS

O Group A Primary test and report
O Group B Optional primary test, report selectively
O Group C Supplemental report selectively

O Group U Supplemental for urine only

CLSI M100; 29th ed.; 2019

NON-FASTIDIOUS GROUPINGS

These exist for:

Enterobacteriaceae

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-Enterobacteriaceae

Staphylococcus spp.

Enterococcus spp.

CLSI M100; 29th ed.; 2019




CHANGES TO TABLE 1A

O Added meropenem-vaborbactam as group B
testing agent for Enterobacteriaceae

O Clarified staphylococci that can be subject to
oxacillin broth microdilution (footnote to Table)

S. aureus

S. lugdunensis

Other staphylococci EXCEPT epidermidis
pseudintermedius
schleiferi

CLSI M100; 29th ed.; 2019

TABLE 1B

Table 1B. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug Administration for Clinical Use That
Should B e Considered for Testing and R eporting on Fastidious O rganisms by Microbiology L aboratories in the United States

Hzemophius influenzze? and Meisseriz OO CUS Streptocacous Spo. Steptoceccus Sp0.
Ha ey bilus parRinfuenzae gonomhoese ize! [-Hernolytic Group? Wirdans Grouph
Azithr ornyei it in Clindarmyein =" Ampicillin ™
CetrimneT Penicillin™

Cefiximet
Ciprodoxadnt Penicillin® Ergthromycin®~°
Tetracclinet f

GROUP A
FRIMARY TEST
AND REFORT

Penicilin™ or
ampiallin™

CLSI M100; 29th ed.; 2019



TABLE 1B

Table 1B. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug Administration for Clinical Use That

Should B e Considered for Testing and R eporting on Fast us

Heemophiles influenzzel and
Ha errophius paminfuenzae

MNeisseriz
gonomhioese

anisms by Microbiolo

Stremococous
pretimionize ]

Laboratories

Strepiococous spp.
- Hernolytic Group?

the United States

Steptococcys sp0.
Windans Group?

Aerpicillind T

Azithroenyci i

Cafrianonet
Cafiximet

Eryth romyein >

Clinda rmycin ="

GROUF A
FRIMARY TEST
AND REFORT

Ciprooxacint

Tetracylinet t

Penicillin®
fomacillin disk)

Erthromycin®=*

Trimethoprm-
sultamethoxaz ole

Penicillin™ or
ampicillin™

Ampicilin™
Penicilin™

o. Rx:Recommendations for irtrapartum prophylasis for group B streptococci are penidllin or ampicilin. Athough cefazolin iz recomm ended for
penicillin-allergic women at low risk for anaphylaxds, those at high risk for anaphylaxis may receive clindamycin. Group B streptococci are
susceptible to am picillin, penicilling and cefazolin, but may be resistant to erythromycin and dindamycin. When group B Strepiococcy s is
isolated from a pregnant woman with severe penicilin allergy thigh risk for anaphylaxis), erthromycin and dindamycin (including inducible
clindam ycin resist ance) should be tested, and only clindam ycin should be reported. See Tahle 3G.

CLSI M100; 29th ed.; 2019

FASTIDIOUS GROUPINGS

O Group A Primary test and report

O Group B Optional primary test, report selectively

O Group C Supplemental report selectively

CLSI M100; 29th ed.; 2019




FASTIDIOUS GROUPINGS

These exist for:

Haemophilus influenzae

Haemophilus parainfluenzae

Neisseria gonorrhoeae (no group B or no group C)
Streptococcus pneumoniae

B-hemolytic Streptococcus

viridans group Streptococcus

CLSI M100; 29th ed.; 2019

CHANGES TO TABLE 1B

@ Added azithromycin as group A testing agent for
Neisseria gonorrhoeae

@ Susceptibility and resistance to dirithromycin
(as well as azithromycin and clarithromycin) can be predicted
by testing erythromycin
Streptococcus pneumoniae

B-hemolytic Streptococcus
viridans group Streptococcus

CLSI M100; 29th ed.; 2019
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THERE’S AN ANAEROBE TABLE

Table 1C

Suggested Anaerobe Groupings
M11

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

Gram-Positive Ana

a

Gram-Negative

Amoxicillin-clavulanate
Ampicilin-sulbactam
Piperacilin-tazobactam

Arnpicilling
Fenicilin®

Amoricillin-clavulanate
Ampitilin-sulbactam
Piperacilin-tazobactam

REPORT

Clindarmyein

Clindarmein

Dorigenem
Ertapengm
Irmipenem
Meropensm

GROUP A
PRIMARY TEST AND

Daripenem
Ertapenem
Irmigenem
Meropensm

Metronidaz ole

Metronidazale

Penicilir?
Arnpicillint

Cefotetan
Cefoxitin

Cerotetan
Cefoxitin

Ceftizoxime
ps

Ceftiz axime
ps

GROUP C
SUPPLEMENTAL

Chioramphenicol

REPORT
SELECTIVELY

Woxifloxacin

Moxifloxacin

Tetracyiline

“Testing may not be necessary for isolates associated with polymicrobial anaerobic infections.”
Test only isolate most likely to be resistant; Bacteroides spp., Parabacteroides spp.

CLSI M100; 29th ed.; 2019

Table 2
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TABLE 2

Table 2B-1. Zone Diameter and MIC Breakpoints for P,

Testing Conditions Routine QC Recommendations (see Tables 4A-1 and 5A-1 for acceptable
QC ranges)
Medium: Disk diffusion: MHA
Broth dilution: CAMHE;
For cefiderocol, special media is required for testing.
See comment (13).
Agar dilugon: MHA
Inoculum:  Broth culture method or colon:
0.8 McFarand standard
Incubation: 35°C+2°C; ambient air
Disk diffusion: 16—18 hours
Dilution methods: 16-20 hours

Pselidomonas aemuginosa ATCC® 27853

Refer to Tahles 4A-2 and 5A-2 to select strains for routine QC of B-lactam
combination agents

ension, equivalent to a
When a commercial test system is used far susceptibility testing, refer to the
manufacturer's instructions for QC test recommendations and QC ranges.

comments are found within the Table.

ATCC®is aregistered trademark of the American Type Culture Collection
General Comments

(1) Fordisk diffusion, test a maximum of 12 disks on a 150-mm plate and no mare than 6 disks on a 100-mm plate; disks should be placed no less than 24 mm
apart, center to center (see MO2,! Subchapter 3.6). Each zone diameter should be dlearly measurable; overapping zones prevent accurate measurement
Measure the diameter of the zones of complete inhibition (as judged by the unaided eye), including the diameter of the disk. Hold the Petri plate a few inches
above a black background illuminated with reflected light. The zone margin should be considered the area showing no obvious, visible growth that can be
detected with the unaided eye. Ignare faint growth of tiny colonies that can be detected only with a magnifying lens at the edge of the zane of inhibited growth

The susceptbility of 2. aeruginosa isolated from patients with cystic fibrosis can be reliably determined by disk diffusion or dilution methods but may need
extended Incubation for Lp to 24 hours before reparting as susceptiole.

F. aeniginosa may develop resistance durng prolonged therapy with all antimicrobial agents. Therefore, isolates that are intially susceptible may become
resistant within 3 to 4 days after initiaion of therapy. Testing of repeat isolates may be warranted

CLSI M100; 29th ed.; 2019

TABLE 2

Table 2B-1. Pseudomonas aeruginosa (Continued)

TestReport

Antimicrobial

Disk
Content

Interpretive Categories and
Zone Diameter Breakpoints,
nearest whole min

Interpretive Categories and
MIC Breakpoints,
1i/mL

c

Group

Agent

R LR

PENICILLINS
Q

Fiperacillin

100 py

NN
15-20 -,\@1 )

{8) Breakpoints for piperacillin (alone or with
tazobactar) are based on a piperacilin
dosage regimen of at least 3 g administered
every B h

BLACTAMC
A

MBINATION AGENTS

Fiperacillin-tzz obactam

10010 pg

12814

{6) Breakpoints for piperacillin (alone or with
tazobactar) are based on a piperacilin
dosage reqimen of at least 3 g administered
every B h

Ceftazidime-av ibactam

3020 pg

=164

{7} Breakpaints are based on a dosage
regimen of 2.5 0 (2 g ceftazidime +0.5 9
avibactam) administered every 8 h over 2 h.

Ceftolozane-tazobactam

30010 po

a4 =164

{8) Breakpoints are based on a dosage
regimen of 1.5 g administered every 2 h

Ticarcillin-clavukanate

750 g

T 12812

{9) Breakpaints for ticarcillin (alone or with
clavulanate) are hased on a ticarcilin dosage

regimen of at l8ast 3 g administered g};aq
B

I, Il, IIl, and . Please refer to Glossary 1.)

N

Ceftazidime

CEPHEMS {PARENTE RAL} {Including cephalosporins
0

30 py

=18 ¢ 1517 1 £14

8

{10) Breakpaints are based on a dosage
regimen of 1 g administered every Ehor 2 g
i every 8 h

Cefepime

30 poy

CLSI M100; 29th ed.; 2019

s18 1517 | Z1e

d On 3 dosage

regimen of 1 g administer
Ll istered every 12 h

12



TABLE 2

8 216 (12) Breakpoints are hased on a dosage
regimen of 2 g every § h administered over

3h.

Comment 13 from tWO Slldes ago (13) Testing cefiderocol requires iron-

Cefiderocol - - H - H - FE+

depleted CAMHB. Chelation is used for
iron depletion, which also removes other

Following this process, cations are added
back to concentrations of calcium

20-25 mgiL, magn esium 10-12.5 my/L, and
zinc 0.5-1.0 mgiL.

cations {ie, calciurmn, magnesium, and zinc).

MONOBACTAMS
B Aztreonam 30 pg =77 i 16-21 | <18 <8 16 HEREET (14) Breakpoints are based on a dosage
H H H H regimen of 1 g administered every 6 hor 29
ini: every 8 h

CLSI M100; 29th ed.; 2019

TABLE 2

These exist for:

Enterobacteriaceae Haemophilus influenzae
Pseudomonas aeruginosa Haemophilus parainfluenzae
Acinetobacter spp. Neisseria gonorrhoeae
Burkholderia cepacia complex  Streptococcus pneumoniae
Stenotrophomonas maltophilia B-hemolytic Streptococcus
Other non-Enterobacteriaceae viridans group Streptococcus
Staphylococcus spp. Neisseria meningitidis
Enterococcus spp. Anaerobes

CLSI M100; 29th ed.; 2019
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Table 2B-6. Other Non-Enferobacter

Test/Report Antimicrobial
Group Agent

CAVEATS

jaceae (Continued)

Interpretive Categories and
Zone Diameter Breakpoints,

Interpretive Categories and
MIC Breakpoints,
Hg/mL

nearest whole mm
Disk T T
Content s ! | . R

s ! 1 H R

PENICILLINS
5] | Piperaciliin [

[ =16 : 3264 : 2128 |

-LACTAM COMBINATION AGENTS
B Piperacillin-tazabactam ‘

[ <104 ¢ 324644 T 21200 |

Ticarcillin-clavulanate [

[ <@z : 322-B4Z : =128z |

Ceftazidime

[§] - H H
CEPHEMS (PARENTERAL) {Including cephalosporins 1, 11, 1, and . Please refer to Glo:

ssany L)

ar Fastidious Bacteria

8 18 HEE]

Cefepime

=8 18 o232

Cefotaxime
Ceftriaxone

=8 16-32 264
=g ¢ 16=32 | g4

Cefoperazone
Ceftizoxime
Maoxalactarm

6 ¢ 3 1 =64
8 1 1632 | ze4
<8 H

MONOBACTAMS
B Aztreanarm

8

Tt s et e T A et

CARBAPENEMS
B [ Imipensm

£4

| Meropenem

£4

B
AMINOGLYCOSIDES
A Gentaricin

<4

A Tobramycin

<4

B Amikacin

216 ¢

Pletilrricin

v [ e

8

Q
TETRACY CLINES

{3) Organisms that are susceptible to tetracyc i
tetracycing may be susceptinle to doeycycling,

rinocycling ar hoth,

ine are also considered susceptible to doxycycline

and minocycline, Howewer, some org:

Tetracycling

Doxycycline

Minocycling

216
216
216

FLUOROQUINOLONES
B Ciprafloxacin

>4

14



WISCONSIN SURVEILLANCE

. Ciprofloxacin Previous Ciprofloxacin New
Organism n
Escherichia coli 1114 . . . . .

WISCONSIN SURVEILLANCE

: . Ciprofloxacin Previous | Ciprofloxacin New
Organism n

PREVIOUS

<025 05 1 2 4 8 16 32 >32
Ciprofloxacin MIC

15



WISCONSIN SURVEILLANCE

Levofloxacin Previous Levofloxacin New

Escherichia coli
Proteus mirabilis

Organism

WISCONSIN SURVEILLANCE

Organism Levofloxacin Previous Levofloxacin New
n
%S

PREVIOUS PREVIOUS

B m B I | -
2 4 8 16 32 >3 <0. . 2 4 8 16 32 >32
Levofloxacin MIC Levofloxacin MIC
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S. aureus (incl. MRSA)
S. aureus (incl. MRSA)

S. aureus (incl. MRSA)
S. aureus (incl. MRSA)

Ceftarolme Previous Ceftaroline New

Method

CLSI M100; 29th ed.; 2019

Ceftarolme Previous
Method
| BwD | <1 |
| oo | 224 |

19



SUSCEPTIBLE DOSE DEPENDENT

® Intermediate

Approach attainable blood and tissue levels but
have less clinical response than “susceptible”

Also implies clinical efficacy in sites where agents
are physiologically concentrated
® 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; 29th ed.; 2019

REVISED LANGUAGE

@ Appendix E lists doses used for establishing SDD;
drug label should be consulted for recommended
doses and adjustment for organ function

@ SDD category may be assigned when doses well
above “susceptible” breakpoint are/have:

Supported by literature
Widely used clinically
Sufficient data to justify

CLSI M100; 29th ed.; 2019
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WISCONSIN SURVEILLANCE

% Cefepime Susceptible Dose Dependent
(MIC 4-8 pg/mL)

DAPTOMYCIN

Organism

Enterococcus spp.

@ Should not be reported for respiratory isolates

@ SDD breakpoint based on dosage regimen of
8-12 mg/kg per day in adults

@ Intended for serious Enterococcus spp. infections

CLSI M100; 29th ed.; 2019
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@ F

OTHER TABLE 2 ADDITIONS

ollow-up MIC testing for Enterobacteriaceae /

ceftazidime-avibactam zone sizes of 18-20 mm
(disk diffusion may overcall resistance)

Acceptable Methods
Cefoxitin disk Qxacillin disk Oxacillin salt
Organism Cefoxitin MIC diffusion Oxacillin MIC diffusicn agar

5. aureus ES VES YES No VES

5. hgdunensis Yes Yes Yes Mo Ma

S. eplidennidis No Yes Yes Yes Neo

5. pseudintermedive Ma Mo Yes YEes Mo

5. schielfers NO Mo Yes Yes Mo

Other Staphylococcus spp. (notlisted | Mo Yes Yes® Mo Mo

above)

* For other Stapfyfococeus spp. with oxacilin MICs betwaen 0.5-2 pgfml, see comment (17) for recommendations on testing for mecA or for PBR2Za

Mechanisms of oxacilin resistance other than meed are rare and include a novel mecd homolague, meeC.? MICs for strains with mecG are typically cefoxitin
resistant and oxacillin susceptible; meeoC resistance cannat be detected by tests directed at mecA or PEP 2a.

CLSI M100; 29th ed.; 2019

STAPHYLOCOCCI AND mecA

O Added S. epidermidis-specific breakpoints

Oxacillin disk diffusion
Oxacillin broth microdilution
Cefoxitin disk diffusion (cefoxitin MIC not reliable)

O Noteworthy revisions

Oxacillin disk diffusion not reliable for S. aureus

and S. lugdunensis
Oxacillin MIC (0.5-2 ug/mL) may overcall resistance
in staphylococci other than...S. aureus S. schleiferi
S. pseudintermedius S. lugdunensis S. epidermidis

CLSI M100; 29th ed.; 2019
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DDITIONS

ats

Comments

28 | (18) The breakpoint for susceplible is
based on & dosage regimen of 600 mg
administered every 12 h

{19) The breakpoint for SOD is based
ona d inadults of 600 mg every
2h

- | -1 - 7 - ¥ - Jseaz ; - ¥ - 7 -
R L= f - [=0d2 ¢ - ¢

CLSI M100; 29th ed.; 2019

OTHER TABLE 2 DELETIONS

© Norfloxacin disk diffusion and MIC breakpoints

Enterobacteriaceae = Pseudomonas aeruginosa
Staphylococcus spp. Enterococcus spp.
Non-Enterobacteriaceae (MIC breakpoints)

© Telrithromycin disk diffusion and MIC breakpoints

Staphylococcus spp. Haemophilus influenzae
Haemophilus parainfluenzae
Streptococcus pneumoniae

CLSI M100; 29th ed.; 2019
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OTHER TABLE 2 DELETIONS

O N. gonorrhoeae disk diffusion and MIC breakpoints

Cefuroxime Cefmetazole
Ceftazidime Cefetamet
Enoxacin Fleroxacin
Lomefloxacin Ofloxacin

CLSI M100; 29th ed.; 2019

TABLE 2 CLARIFICATIONS

@ Organisms susceptible to tetracycline also
susceptible to doxycycline and minocycline;
resistance to doxycycline and minocycline
cannot be inferred by resistance to tetracycline

Haemophilus influenzae
Haemophilus parainfluenzae
Streptococcus pneumoniae
B-hemolytic Streptococcus
viridans group Streptococcus

CLSI M100; 29th ed.; 2019
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WHAT’S IN THERE?

® ESBL detection in E. coli, K. pneumoniae,
K. oxytoca, P. mirabilis

® Carbapenemase production in Enterobacteriaceae
and Pseudomonas aeruginosa

2010 breakpoints: CarbaNP, mCIM, eCIM, molecular
Current breakpoints: may not need additional tests

CLSI M100; 29th ed.; 2019
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WHAT ELSE IS IN THERE?

@ [-lactamase detection Staphylococcus spp.

@ Methicillin (oxacillin) resistance Staphylococcus spp.

@ Vancomycin agar screen Staphylococcus aureus

and Enterococcus spp.

@ Inducible clindamycin resistance
@ High-level mupirocin resistance S. aureus

@ High-level aminoglycoside resist Enterococcus spp.

CLSI M100; 29th ed.; 2019 9

Table 4

26



TABLE 4

Table 4A-1 Table 4A-2
Nonfastidious Disk Diffusion QC Excluding [f-Lactam Combination Agents Nonfastidious Disk Diffusion QC for [-Lactam Combination Agents
Mo2 MO2

E. coli ATCC 25922 Same as left; add:
P. aeruginosa ATCC 27853 . coli ATCC 35218
S. aureus ATCC 25923 . pneumoniae ATCC 700603
. coliNCTC 13353
. pneumoniae ATCC BAA-1705
bledn . pneumoniae ATCC BAA-2814
el Lol S . baumannii NCTC 13304

H. influenzae ATCC 49247
H. influenzae ATCC 49766
N. gonorrhoeae ATCC 49226
S. pneumoniae ATCC 49619

CLSI M100; 29th ed.; 2019

DISK DIFFUSION QC RANGES

@ Noteworthy additions

ATCC 25922 and ATCC 27853 range for tebipenem
ATCC 49226 ranges for azithromycin, gepotidacin
Acinetobacter baumannii NCTC 13304 as QC strain
Caveat for imipenem-relebactam (one manufacturer)

@ Noteworthy deletions

Ranges for methicillin
Ranges for mezlocillin
Ranges for norfloxacin

CLSI M100; 29th ed.; 2019
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. cefepime-zidebactam
= el Zety imipenem-relebactam
. cefepime-zidebactam
P. aeruginosa ATCC 27853 imipenem-relebactam
. cefepime; cefepime-zidebactam
K. pneumoniae ATCC 700603 imipenem; imipenem-relebactam
E. coli NCTC 13353 cefepime; cefepime-zidebactam
K. pneumoniae ATCC BAA-1705 | imipenem; imipenem-relebactam

K. pneumoniae ATCC BAA-2814 | imipenem; imipenem-relebactam
A. baumannii NCTC 13304 cefepime; cefepime-zidebactam

CLSI M100; 29th ed.; 2019

Table 5
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TABLE 5

Tabla 5A-1 Tabla 54-2
Nonfastidious MIC QC Excludi’&%?hchm Combination Agents Nonfastidious MIC QC for [i-Lactam Combination Agents
Mo7?

E. coli ATCC 25922 Same as left; add:
P. aeruginosa ATCC 27853 . coli ATCC 35218

S. aureus ATCC 29213 . pneumoniae ATCC 700603
E. faecalis ATCC 29212 . coliNCTC 13353
. pneumoniae ATCC BAA-1705
rablecE . pneumoniae ATCC BAA-2814
FastidiousMICMQOCTBroth Dilution i baumannii NCTC 13304

H. influenzae ATCC 49247

H. influenzae ATCC 49766

N. gonorrhoeae ATCC 49226 (agar dilution)
S. pneumoniae ATCC 49619

CLSI M100; 29th ed.; 2019

MORE TABLE 5

Table 5D Table S5E
Anaerobe MIC QC Anaerobe MIC QC
Agar Dilution Broth Microdilution
Mmil M1l

B. fragilis ATCC 25285

B. thetaiotaomicron ATCC 29741
C. difficile ATCC 700057

E. lenta ATCC 43055

CLSI M100; 29th ed.; 2019
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MIC QC RANGES

@ Noteworthy additions

ATCC 27853 range for meropenem
QC ranges established for tebipenem

@ Noteworthy revisions

ATCC 27853 range for ciprofloxacin
ATCC 35218 and NCTC 13353 for cefepime

@ Noteworthy deletions

Ranges for methicillin, norfloxacin
Ranges for mezlocillin (including anaerobe agar dilution)

CLSI M100; 29th ed.; 2019

MIC QC ADDED RANGES

CLSI M100; 29th ed.; 2019
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I'M
RETIRED
SO
DOIT
YOURSELF!

Tables 6-8
eightis enough
@ o

T S

TABLE 6 PREPARING STOCK SOLNS

O Added solvent and diluent information for:

Nacubactam
Tebipenem
Zidebactam

O Prep instructions for meropenem/nacubactam

O Deleted solvent and diluent information for:

Methicillin
Mezlocillin
Norfloxacin

CLSI M100; 29th ed.; 2019
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Appendix A. (Continued)

Organism or
Organism Grou|
Stenotrophomonas
maiophilia

Resistance Phenotype Detected®

Occurrence and Significance of Resistance and Actions to Take Following

Confirmation of Results®

Category |

Category Il

Category Il

Notreportest or only
rarely reported to date

Trnmethoprim-sulfamethoxazole — | or R

uncemmon in mest
institutions

May be common but
generally considered of
epidemiological
concern

X

Haemophiius
Influenzae

Carbapenem — NS

Ceftaroling — NS

Extended-spectrum cephalosparin® — NS
Fluoroguinolone — NS

Amaxicillin-clavulanate — R
Armnpicillin — R and B-lactamase negative

Neissera
gororhoeae

Azithromycin— NS

Extended spectrum cephalosporin® — NS

Fluoroguinolone — | or R

Neissena meningitics

Ampicillin or penicillin = R
Extended-spectrum cephalosponn®— NS
Meropengm — N5

Ampicillin or penicillin — |
Azithromyein — NS
Chloramphenicol — | or R
Fluoroguinolone — | or R
Minacycline — NS
Rifampin—|orR

Enferococcus spp.

Dalbavancin — NS
Oritavancin— NS
Telavancin — NS

Daptamycin — NS
Linezolid - R
Tedizolid — NS

Hightlevel aminoglycoside — R

Wancomycin —R

CLSI M100; 29th ed.; 2019

32



APPENDIX B; INTRINSIC RESISTANT

Appendix B. (Continued)

B1. Enterobacteriaceae

Antimicrobial Agent

Cefotetan

Amoxicillin-
clavulanate
sulbactam
Piperacillin
Cephamycins:
Cefuroxime
Imipenem
Tetracyclines
Tigecycline
Nitrefurantoin
Peolymyxin B
Celistin

Cefoxitil
Aminoglycosides

Cephalesporin II:

Cephalospotins I:
Cefazolin, Cephalothin

Organism

Ciirobacter freundii
Ciirobacter kosen,
Citrobacter amalonaticus
group
Enterobacter cloacas complexb R R R R R
Escherichia coll ere is o intrinsic resistance to B-lactams in this organism
Escherichia hermarnnil R R
Hafnia alvel R
Klepsiela (formerly R
Eniferobacter) aerogenes
Klepsielia pneumoniae, R
Klebsielia oxytoca, Klebsielia
variicola
Morganelia morganil [&] R R [&]
There is no intrinsic resistance to penicilling and cephalasporing in this
FProteus mirabifls arganism
Froteus pennen
Froteus vuigaris
FProvidencia retigen
FProvidencia stuarti
Raouitelia spp *

)
o
o

R
R

R R R
R R R

R
R

CLSI M100; 29th ed.; 2019

APPENDIX B; INTRINSIC RESISTANT

B2. Non-Enterobacteriaceae

Antimicrobial Agent

n- clavulanate

Piperacillin
Cefotaxime
Ceftriaxone
Ceftazidime
Aztreonam

Imipenem
Meropenem
Ertapenem
Polymyxin B
Colistin
Aminoglycosides
Tetracyclines/
Tigecycline
Tritm etheprim
Trimethoprim-
sulfam ethoxazole

Chloram phenicol

Fosfomycin

Organism

Acinetobacter baumanly
Acinetobacter calboaceiicus
complex

Burkholderia cegacia comglexa

Pseudomonas aerginosa

Stenctrophomonas malkopkiia
Abbreviation: R, resistant

** ajnsufficient in vitro / in vivo correlation

Additional tables for Staphylococcus spp., Enterococcus spp., Bacteroides spp.;
select Clostridium spp., Fusobacterium spp.

CLSI M100; 29th ed.; 2019 .
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APPENDIX C; QC STRAINS

Appendix C. (Continued

QC Strains

Organism
Characteristics

Disk Diffusion
Tests

MIC Tests

Other Tests

Comments

Eschertchiz coli
ATCCP25822

& p-lactamase negative

+ MNonfastidious
gram-negative
bacteria

» Nelssena
reningdicis

» Nonfastidious gram-
negative bacteria
= M. meningiidis

E. colf
ATCCR3I52153012

o TEM-1

* [-lactam
combination
agents

# p-lactam combination
agents

E coli
MCTC 13353207

o CTH-WH 5 (ESBL)

® f-lactam
combination
agents

 fi-lactam combination
agents

Haemophiius
influen 73e
ATCCR 10211

» Assess each batchilot of
HTM for growth
capahiliies

H. inflie nzae
ATCCRA9247

« BLMNAR

« H_ iniluenzae

H_influenzae

.
parainfluenzas

Zae

H. inflienzae
ATCCR 49766

« Arpicillin susceptible

« H influenzae
« H parainfluenzae

H_influenzae
H. parainfluenzae

» More reproducible than
H. influenzae ATCCE
49247 with selected
B-lactarn agents

Kiebsizia
pReumoniae
ATCCR700B0ZRE

o SHW-1E (ESBL)W2

o ORA2

« Mutations in OMPK35
and OWMPK37

® [-lactam
cambination
agents

p-lactarn combination
agents

o ESBL tests

K. pneumonias
ATCC® BAR-
1705 ™ar

o KPC-2 (carbapenemase)
* TEM

o SHY

» [i-lactam
combination
agents

o [-lactam combination
agents

o Carbapenemase tests

K pReurmoniae
ATCC® BAA-
1706™

» Resistant to
carbapenerms by
noncarbapenemase
rmechanism

s Carbapenemase tests

K. pneumoniae
ATCC® BAA-
2146™

« NDM

« Carbapenemase
tests

APPENDIX D; NANTIBIOGRAM

Appendix D. Cumulative Antimicrobial Susceptibility Report for Anaercobic Organisms?

CLSI M100; 29th ed.; 2019

Six US laboratories

NOTE: Isolates collected from selected US hospitals from 1 January 2013 to 31 December 2016.7

D1. ides spp. and P

ides spp.

Agar dilution

Anaerobic
Organisms

Number of Strains

sulbactam
Number of Strains

Piperaci
tazobactam

Number of Strains
Cefoxitin

Number of Strains

Ertapenem
Number of Strains

Imipenem
Number of Strains

Meropenem

Percent
susceptible
(%5) and
percent
resistant (%R)®

Breakpeoints,
Hg/mL

=232/16

21284

B. fragiis

8.
thetalofaomicron

B ovalls

B. vulgatus

B. uniformis

Parabacieraldes
distasonis

CLSI M100; 29th ed.; 2019
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APPENDIX D; NANTIBIOGRAM

D2. Anaerobic Organisms Other Than Bacteroides spp. and Parabacteroides spp.
. L e £
T £E Sy S5 Ty i Za 2 Ty =
a £ =0 a = T 2 ¢ = £ a = ° 9 = T
2§ e a5 B3 s g 2% g |2z g
E& £5 53 e Ea £ Ea £ £Eg 3
= ] E =8 z = = £ =
Anaerobic
Organisms
Percent susceptible
{%8) and percent %5 | %R %S | %R %S %R %5 | %R %3 | %R
resistant (% R)®
Breakpoints, pg/mL 28 | 23218 324 |z 1284 ] =16 24 |z18 <05 | =2
prevoiella spp. 29¢ | a7 7 63 100 0 29¢ 100 0 a2 98 | o | 83 | 1om 0
Fusobacteriam spp 200 | oo | oo 55 9% 2 75 95 a | =200 | rooe| oo | =2 - —
Anaerobic gram- - - - 1853 | 99 1 134 99 o | 1847 | 100 | o | 1847 | 100 i
positive cocei
Cutibactenium
—d -d —-d d _d _d _d _d _d _d
fomerty 1ee | 100 | oo 172 g4 o
Propionibacterium)
acnest
Clostricium
pemieens 15¢ | 1ooe | o 410 | 100 0 230 100¢ g | a1t | 100 | o | am2 | oo 4
Clostridioides
Comnenty sty | 76| 99 0 542 | 93 0 480 69 4| 6o | 99 | o | 538 6 a7
difficiie?
hner CloatrGm - | e - | oazs | o 1 7 99 o 30 [0 | 0| 30| &8 13
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Appendix E. Dosage Regimens Used to Establish Susceptible or Susceptible-Dose D ependent Breakpeints

The evalving science of pharmacokinetics-pharmacodynarmics has become increasingly important in recent years in determining minimal inhibitory concentration
(MIC) breakpoints. Recently approved susceptible or susceptible-dose dependent (SOD) breakpoints for a number of agents have been based on a specific
dosage regimenis); these dosage regimens are listed in the table below. Proper application of the breakpoints necessitates drug exposure at the site of infection
that corresponds to or exceeds the expected systemic drug exposure at the dose listed in adult patients with normal renal function. This information should be
shared with pharmacists, infectious diseases staff, and others making dosing recornmendations for the institution.

Breakpoints and Interpretive Categories
Susceptible %]I]

| Antimicrobi ent MC | Dose | MC Dose

Table 2 A, Enterobactedacede

Bt hrommeycin [ Sa ke oneta Typhil =16 pgmL 500 mg administered dail [

Aztreonam =4 pogiml 1 g administered every & h S

Cefazolin =2 pglml 7 i administered every & h 1A

Ceftaroline =05 pgiml 600 my administered every 12 h [

Cefepime =2 pgiml 1 g administered every 12 h 4 poimlL 1 g administered every & h or

2 g administered every 12 b

Guginl 2 g administered every 8 h
ar (Because it is not possible to

cotrelate specific zone

zone diam eter: 19-24 mm diatn eters with specific MICs,
an izolate wih a zone
diameter inthe SDD range
should be treated asifit might
ke an MIC of § pgiml 3

Big susceptible dose dependent Q & A in Appendix F

CLSI M100; 29th ed.; 2019
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EPIDEMIOLOGICAL CUTOFF VALUE

O MIC values that separate bacterial populations
into those that have (don’t have) resistance
mechanisms strictly on basis of phenotype

O Strictly in vitro;
no clinical correlation

O Wild type below ECV
Non-wild type above ECV (presumed resistant)

CLSI M100; 29th ed.; 2019

ECV DETERMINATION

Only within same species
Use a CLSI reference method for testing
= 100 unique strains; = 3 laboratories

Must be “on-scale”; lowest concentration tested
cannot be the mode

Data can be augmented with molecular profiles

CLSI M100; 29th ed.; 2019



APPENDIX G; ECV

Tahle G1. ECVs for Enterobacteriaceae
Zone Diameter ECY,
Antimicrobial Disk mit

Agent Content WT NWT Comments
Azithrarmycin®™= 15 py =16 =15 For use with Shigella flexner

Siee Table 2A for azithromycin and Saimoneliz spp.
- - Faor use with Shigelia sonnel

Calistin - - - For use with Kiebsieliz (formerly Enterobacter) aerogenes,
Enterobacter clacae, Escherichia coli, Fiebsiella
predmoniae, and Raowltellz ornthinoltica.

The only appraved method for testing colistin is MIC by brath
rnicrodilution. Disk diffusion and gradient diffusion rmethods
should not be used.

The MICs obtained from testing colistin predict MICs for
polymyxin B.
Abbreviations: ECY, epidermiological cutoff value; MIC, rrinimal inhibitory concentration; MNWT, non-wild-type; WT  wild-type

Table G2. ECVs for Specific Anaerobic Species
MICECY,
winl
Antimicrobial Agent WT NWT
“ancornycin =2 z4 For use with Cutibacteriuen (formetly Propionibacteriurd aches™ and Cloaridioldes
(forrnerly Clostridiae) difficilie 57
Abbreviations: ECY, epiderniological cutoff value; MIC, minimal inhibitory concentration; MYWT, non-wild-type; WT, wild-type.

CLSI M100; 29th ed.; 2019

APPENDIX H; MOLECULAR ASSAYS

@ Strategies for reporting methicillin (oxacillin)
results when using molecular/phenotypic AST
methods for S. aureus

Strategies for reporting vancomycin results
when using molecular/phenotypic AST methods
for Enterococcus spp.

Reporting results from ESBL and carbapenemase
molecular tests for Enterobacteriaceae

CLSI M100; 29th ed.; 2019



GLOSSARIES

Glossary | (Part 1). p-Lactams: Class and Subclazs Designations and Generic Name

b was I mclode all : W00, along with relaled
r rroduce and o not need 1o be FOA

Piprrnain
Clouactin
Dickrmacdin

Hakilie

Meain,

Clossary Il AgantA ), Routa(s) of A ion, and Drug Class

Inthe 9903, several authoriies ware consulted 1o construct the glosesry. The intention wae to include all sgents that sppesred in K100, along with relsted
Bl fr human use. Since that Tine, agents have Bean added 1o the gl 5 fhioy weat rtroduced % CLSI, and they do not noed 10 bo FDA
included. It cannot be aseumed that the lis is eshaustive, and it should b that some agents are no long: ilabile for human use.

Foutefs) of Adminstraton
Agent Abbrendationfs)® 1 (1] [} N Topscal Drug Class or Subelass

AN AP A, AW AME A | | Arrancgry cesioe
AT Amincghycosige- oSOy

CLSI M100; 29th ed.; 2019

AMmacIoEomynn

Additions

meropenem-nacubactam
tebipenem
imipenem-relebactam

Deletions

methicillin
mezlocillin
norfloxacin

Thank you for your attention.
Have a good 2019.
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