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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...

ldentify (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

Investigational cefiderocol BMD for:

Enterobacteriaceae
Pseudomonas aeruginosa
Acinetobacter spp.
Stenotrophomonas maltophilia
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Requires iron-depleted CAMHB

O Meropenem vaborbactam
Enterobacteriaceae (DD, BMD)

@ Azithromycin
Neisseria gonorrhoeae (MIC, S only)




USER MANUAL

CONTENTS |

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 nug/mL reported as < 0.12 ng/mL

@ Therapy-related comments

CLSI M100; 29th ed.; 2019



INSTRUCTIONS FOR USE I

@ 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

Eesults

Tahle Location

Cefaralin

B cofi
Elebrialla
PrRaimanice
F.omirabilis

Broth microdilution or disk
diffusion

When used for therapy of uncomplicated UTIs,
predicts results for the following oral antis crobial
agents: cefaclor, cefdinr, cefpodoxime, cefproml,
cefuroxime, cephalexin, and loracarbef

Cefazolin as a surrogate may overcall resistance to
cefdimr, cefpodomme, and cefuroxme. If
cefazolin tests resistant, test these drugs
individually 1f needed for therapy.

14, 24

Cefaxitin

S QUPeus

S lugdurensis
5. epidermidis
Other

Staphylococcus spp.

(excluding 5.
predintermeadins
and 5. schidiferi)

Broth microdilution

(5 aureus and

5 fugdurmensis only) or disk
diffusion

Predictz results for macd-mediated ozacillin
resistance

NOTE: For Staphyiococcis spp. other than

8. aurens, 8. igdunensis, S. epidermidis,

S. psendintermedins, and S. schleiferi, oxacillin
LIIC breakpoints may overcall resistance. Isolates
for which the oxacallin MICs are 0.5—2 pgimL
hawe heen shown to he mecd positive and mecd
negative. [solates from serious infections with
MICs in this range may be tested for mecd or for
PEFZa

Crzzacillin

o prenmaniae

Dzl diffusion

Predicts penicillin susceptibility if oxzacillin zoneis

=20 . If ozacillin zone 15 €19 mm, penicillin
MIC must be done.

FPeflazxacin

Saimansiia sp.

Dnslr diffusion

Fredicts reduced susceptibility to ciproflosacin

28

Colistin

Enterobacteriacedae
P. acruginosa’

A. bermcnnii
complex

Broth microdilution

MICs obtained from testing colistin predict
MICs for polymyxin B.

2B-1, 2B-1,
Appendix &

CLSI M100; 29th ed.; 2019




Table 1




TABLE 1A

Tabla1a,
suggested Honfastidious Groupings
02 and oy

Table 1A. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drug Adminigtration for Clinical Use That
whould B e Considered for Testing and R eporting on Honfastidious Organisms by Microbiology Laboratories in the United States
Ernitarobdcierizoe s e i N TTENTE S P RTINS 2 SEaph Wooooous spo. CriteroC eI s =

Ampicillin© Catazidme feithrormiir® o Armpicillin™

— — c{ari n X Penicillir®
Cefzz ofint Gentamicin
Tobrarmmsin

Gertamicn®= Piperacillintazobactam
Tobramcin®™

(aumogate te st for oxacilind

Penicillin'

Trirmethiprirme
sufanathoxz e

CLSI M100; 29th ed.; 2019
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TABLE 1A

Tabla1a,
suggested Honfastidious Groupings
- 02 and T -

Table 1A, (C ontinued)

‘Waming’: The following antimicrobial agents that are included in this document should not be routinely reported for bacteria
isolated from CSF. These antimicrobial agent= are not the drugs of ¢ hoice and may not be effective for treating CSF infections caused
by these organismes (i g, the bacteria included in Tables 24 through 2.J)

Agertz adminiztered by oral route only

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

M acrolides

Tetracyclines

Fluoroguinolones

ZGeneral

a. Organizmsthat are susceptible to tetracycline are alzo conzidered zuzceptible to doxyoveline and minocydine. However, zom e organism = that
are intermediate or resistant to tetracycline may be susceptible to doxwyoydine, minocycling, or both.

b. Motroutinely repoted on arganisms izolated from the urinarytract.

CLSI M100; 29th ed.; 2019




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
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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
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CHANGES TO TABLE 1A

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

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

S. aureus
S. lugdunensis
Other staphylococci EXCEPT epidermidis

pseudintermedius
schleiferi

CLSI M100; 29th ed.; 2019
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TABLE 1B

Table 1B. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drmug Adminigtration for Clinical Use That
Should B e C onsidered for Testing and B eporting on Fastidious O rganismes by Microbiology Laboratories in the United States

Apicillind Ampicillin "':
- Penicillin™:

iROUF A

]

Tetracyclined ¥

CLSI M100; 29th ed.; 2019
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TABLE 1B

Table 1B
suggested Fastidious Groupings
mM02 and T

Table 1B. Suggested Groupings of Antimicrobial Agents Approved by the US Food and Drmug Adminigtration for Clinical Use That
Should B e C onsidered for Testing and B eporting on Fastidious O rganismes by Microbiology Laboratories in the United States

IRT

Arpicilling ¥ ; yth rormycin ™ Clinda my Ampicillin™
Penicillin™:

ROUP &
I REFI

o

0. Rx:Eecommendstions for intrap:
penicllin-allergic somen at |
= Aible to ampic |II|r| p
g from a

CLSI M100; 29th ed.; 2019
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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
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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
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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 .



THERE’S AN ANAEROBE TABLE

Table 1C
Supgested Anaerobe Groupings
Mi11

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 Microbiclogy Laberatories in the United States

Gram-Negative Anaerobes Gram-Positive Anaerohes®

]
=
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[
1]
w
-
-
E
7
o

GROUP C
SUPPLEMENTAL
REPORT
SELECTIVELY

“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
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TABLE 2

Table 28-1. Zone Diameter and MIC Breakpoints for P 5 aeruginosa

Testing Conditiohs Routine QC Recommendations (see Tables 44-1 and S4-1 for acceptable

QIC ranges)

Medium: Disk diffusion: MHA,
Broth dilution, CAMHE;, Psendamonas seriginoss ATCC™ 27353
For cefiderocol, special media is required for testing.
See comment (13). Refer to Tables 4A-2 and 5A-2 to select strains for routine QC of p-lactam
Agar dilution: MHA combination agents.

Inoculum: Broth culture method or colon ension, equivalent to a
0.5 McFanand standard When a commercial test system is used for susceptibility testing, refer to the

Incubation: 35°C+2°C; ambient air manufacturer's instructions for QIC test recommendations and QC ranges.

Dition mesmads. 1620 he These comments are found within the Table

Dilution methods: 16-20 hours

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

(1) For disk diffusion, test a maximum of 12 disks on 2 150-mm plate and no more than 6 disks on a 100-mm plate; disks should be placed no less than 24 mm
apart, center to center (see M02,' Subchapter 3.6). Each zone diameter should be cleary measurshle; ovedapping zones prevent accurate measurement.
heasure the diameter of the zones of complete inhibition (as judged by the unaided eye), including the diameter of the disk. Hold the Pefri plate a few inches
above a black background illuminated with reflected light. The zone margin should be considered the area showing no obwvious, visible growth that can be
detected with the unaided eye. lgnore faint growth of tiny colonies that can be detected only with a magnifying lens at the edge of the zone of inhibited growth.

The susceptibility of P seruginoss isolated from patients with cystic fibrosis can be reliably determnined by disk diffusion or dilltion methods but may need
extended incubsation for up to 24 hours before repoting as susceptible.

Foaemiginosa may develop resistance during prolonged therapy with all antimicrobial agents. Therefore, isolates that are initially susceptible may become
resistant within 3 to 4 days aftter initiation of therapy. Testing of repeat isolates may be warranted.

CLSI M100; 29th ed.; 2019




TABLE 2

Table 2B-1. Pseudomonas aeruginosa (Continued)

Interpretive Categories and Interpretive Categornes and

Zone Diameter Breakpoints, MIC Breakpoints,
nearest whole mm pg/ml

TestHepornt Antirmicrohial H ' Q
G roup Agent : : 5 [ / N / Comments
PENICILLINS N kN
0 Fiperacilin > < 3 {5) Breakpaints far piperacilin falone or with
H H ) tazobactanm) are hased on a piperacilin

dosage regimen of at least 3 g administered
every B h.

BLACTAM COMBINATION AGENTS
A Fiperacilin-taz ohactam 100010 po 2 £ 1. 212814 (6) Breakpoints for piperacillin {alone ar with
tazobactam) are hased on a piperacilin
dosage regimen of at least 3 o administered
everny 6 h.
=16/4 (7} Breakpoints are based on a dosage
regimen of 2.5 09 (2 0 ceftazidime +0.5 0
avibactam) administered every 8 h over 2 h.
= 1654 (8) Breakpoints are based on a dosage

. regimen of 1.5 g administered every 3 h.
U242 =128/2 (9) Breakpoints for ticarcillin falone ar with
clav ulanate) are based on a ticarcillin dosage

regirmen of at least 3 0 administ
H H . H 4]
CEPHEMS {(PARENTERAL) {Including cephalosporins I, Il, lll, and V. Please refer to Glossary 1)

A Ceftazidirme a0 g 18 @ 1517 0 =14 €8 1 . {10y Breakpoints are hazed on a dosage
regirmen of 1 gadministered every Ehor 2 g
. . : . administered every 8 h.
Cefepime 30 po 218 15-17 =14 =8 i el on a dosage
regimen of 1 g administer
administered every 12 h.

Ceftazidime-av ibactam 020 iy

Ceflolorane-tazobactam 30010 pg

Ticarcillin-clavulanate 7810 py

CLSI M100; 29th ed.; 2019




TABLE 2

Cefiderocol

| 13 fiom tivo slides ago

(12) Breakpoints are based on a dosage
regimen of 2 g every 8 h administered over
Jh.

(13) Testing cefiderocol requires inon-
depleted CAMHB. Chelation is used for
iron depletion, which also removes other
c&ions (ie, calcium, magnesium, and zinc).
Following this process, cations are added
back to concentrations of calcium

2025 my/L, magnesium 10—125 mog/L, and
zinc 0.5-1.0 mgy/L.

MONOBACTAMS

B

AzZtreonam

(14} Breakpoints are based on a dosage
regimen of 1 gadministered every 6 hor 2 g
administered 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 e



CAVEATS

Table 2845, Other Non-Enterobacteriaceae {Continued)
Interpretive Categories and Interpretive Categories and
£one Diameter Breakpoints, MIC Breakpoints,
o . . nearest whole mm pg/mL 7 cuacaL ko
Test/Report Antimicrobial Disk H H H 4 e
Group Agent Content : R : [ : R

PEHICILLINS

0 [ Fiperacilin : 5 <16 1 3264 1 =178 | : M45
ﬂanmM COMBINATION AGENTS L N\ .
Piperacillin-taz obactam : : <B4 ' 32M4—G44 T =12804 Methods for Antimicrobial Dilution and Disk

O Ticarcilin-clavulanate : : <162 § 301647 | 212812 ' Susceptibility Testing of mfrequently Isclated
CEPHEMS (PARENTERAL) (including cephalosporins 1,11, Ill, and V. Please refer fo Glossary 1) ' or Fastidious Bacteria
Ceftazidime i i 8 16 HEEER
efepime <8 16 >3z
Cefataxime =8 16-32 > B4
Ceftriaxone <8 16-32 > G4
Cefoperazane : : £16 a2 HEYT!
Ceftizoxime : : Poo1B-32 § o4
Moxalactam 16-32 z 64
MONOBACTAMS

B | Aztreonam : : = : 16 : 32 This guideline informe clinical. public health.and esearch
CARBAPEHEMS | kbomtories on susce ptibility testing of infrequenth isolated or
- fatidious bacteria thatare nat included inCLSIdocuments M@,
B I pEnerm . . . B . Miz.or Ma00. Artinnic robia | age nt se ke tion. fest interprefation.
B Meropenem g =16 and quality controlare addressed. )

AMINOGLYCOSIDES

Gentamicin a8 z 16
Tohramycin : : : E : 1R
Amikacin : : < . 32 HEEY
Metilmicin = 16 >332
TETRACY CLINES

AQUB4a1TTR o7 gldbal PRI tion dsloped ot tha C1Ticd anvt Laboratony St ands T itk otra T proces.

(3} Organisms that are susceptible to tetracycline are also considered susceptible to doxycycline and minocycline. However, sorme arg
tetracycline may be susceptible to doxyeyeling, minocycling, or hoth.
Tetracycline z 16
Doxyeweline 216
Minocycline z 16
FLUOROQUINOLOHNES

Ciprofloxacin =4




FLUOROQUINOLONES

_ Ciprofloxacin Previous Ciprofloxacin New
Organism Method
S I R S I R
Enterobacteriaceae BMD <1 2 >4 <0.25 0.5 > 1
P. aeruginosa BMD <1 2 >4 <0.5 1 > 2
Enterobacteriaceae DD = 21 16-20 <15 = 26 22-25 < 21
P. aeruginosa DD = 21 16-20 <15 = 25 19-24 <18
_ Levofloxacin Previous Levofloxacin New
Organism Method
S I R S I R
Enterobacteriaceae BMD <2 4 =8 <0.5 1 > 2
P. aeruginosa BMD <2 4 =8 <1 2 >4
- 0]
Enterobacteriaceae DD =17 14-16 <13 > 21 17-20 <16
P. aeruginosa DD =17 14-16 <13 = 22 15-21 <14

CLSI M100: 29th ed.: 2019 \



WISCONSIN SURVEILLANCE

Ciprofloxacin Previous

Ciprofloxacin New

Organism N

%S %I %R %S %] %R

Escherichia coli 1114 | 80.4 0.1 19.5 7.4 2.2 20.4
Proteus mirabilis 916 | 78.5 3.6 17.9 76.0 1.4 22.6
Pseudomonas aeruginosa | 801 | 86.8 3.7 9.5 82.4 4.4 13.2

AS



WISCONSIN SURVEILLANCE

. Ciprofloxacin Previous Ciprofloxacin New

Organism N
%S %I %R %S %l %R
Escherichia coli 1114 | 80.4 0.1 19.5 7.4 2.2 20.4
Proteus mirabilis 916 | 78.5 3.6 17.9 76.0 1.4 22.6
Pseudomonas aeruginosa | 801 | 86.8 3.7 9.5 82.4 4.4 13.2
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WISCONSIN SURVEILLANCE

Levofloxacin Previous

Levofloxacin New

Organism N

%S %I %R %S %] %R

Escherichia coli 1114 | 80.6 0.4 18.9 79.5 0.9 19.6
Proteus mirabilis 916 | 83.0 2.5 14.5 76.9 2.5 20.6
Pseudomonas aeruginosa | 801 | 86.3 4.6 9.1 81.1 5.1 13.7

31



WISCONSIN SURVEILLANCE

Organism

Levofloxacin Previous

Levofloxacin New

" %S %l %R %S %I %R

Escherichia coli 1114 | 80.6 0.4 18.9 79.5 0.9 19.6
Proteus mirabilis 916 | 83.0 2.5 14.5 76.9 2.5 20.6
Pseudomonas aeruginosa | 801 | 86.3 4.6 9.1 81.1 5.1 13.7
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E. coli/ CIPROFLOXACIN

[ | Percentage susceptible 5% or more greater than state mean
B Percentage susceptible ==5% of state mean

[ ] Percentage susceptible 5% or more less than state mean

r

Previous
state mean 80.4%

New
state mean 77.4% 33



E. coli/ LEVOFLOXACIN

[ | Percentage susceptible 5% or more greater than state mean
B Percentage susceptible ==5% of state mean
[ ] Percentage susceptible 5% or more less than state mean

Previous
state mean 80.6%

New
state mean 79.5% 34



P. mirabilis / CIPROFLOXACIN

[ | Percentage susceptible 5% or more greater than state mean
.' B Percentage susceptible ==5% of state mean
[ ] Percentage susceptible 5% or more less than state mean

Hl. 1"

#l. =

... ;‘

'-E
EEmuE

Previous ..
state mean 78.5% ..-.

New
state mean 76.0% 35




P. mirabilis / LEVOFLOXACIN

[ | Percentage susceptible 5% or more greater than state mean
B Percentage susceptible ==5% of state mean

[ ] Percentage susceptible 5% or more less than state mean

Nmg
Al =
Hl. -l"

..'lx

“'.
ri‘

Previous ..
state mean 83.0% ..-.

New
state mean 76.9% 36




CEFTAROLINE

Ceftaroline Previous

Ceftaroline New

Organism Method
S I R S SDD R
S. aureus (incl. MRSA) BMD <1 2 >4 <1 2-4 >8
S. aureus (incl. MRSA) DD =224 | 21-23 | =20 =25 20-24 <19

CLSI M100; 29th ed.; 2019
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CEFTAROLINE

_ Ceftaroline Previous Ceftaroline New
Organism Method
S I R S SDD R
S. aureus (incl. MRSA) BMD <1 2 >4 <1 2-4 > 8
S. aureus (incl. MRSA) DD =224 | 21-23 | =20 =25 20-24 <19
MIC | Number of Wisconsin Isolates
<0.12 126
0.25 133
0.5 49
1 1
2 0)
4 1
8 0)

38



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 susceptiblility of isolate is dependent
on dosing regimen

Higher dose or more-frequent dosing results in
higher drug exposure

CLSI M100; 29th ed.; 2019
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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

Organism " (MIC 4-8 pg/mL)
Escherichia coli 1114 1.5
Proteus mirabilis 916 0.4

Enterobacter cloacae | 277 4.7
Klebsiella pneumoniae | 304 0.0

41



DAPTOMYCIN

_ Daptomycin Previous Daptomycin New
Organism Method

S I R S SDD R

Enterococcus spp. BMD <4 <1 2-4 > 8

@ 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



OTHER TABLE 2 ADDITIONS

@ Follow-up MIC testing for Enterobacteriaceae /
ceftazidime-avibactam zone sizes of 18-20 mm
(disk diffusion may overcall resistance)

Acceptable Methods

Cefoxitin disk Oxacillin disk Oxacillin salt
Cefoxitin MIC diffusion dlffl..lSlﬂn agar

S.oglnels

* For other Staphyiococcus spp. with o<acillin MICs between 0.5-2 Yoimb, see comment (17) for recomrmendations on testing for mecd or for PEP2a.

Mechanisms of oxacillin resistance other than meed are rare and include a novel mecA homologue, meeC.? MICs for strains with mecC are typically cefoxitin
resistant and oxacillin susceptible; mecC resistance cannot be detected by tests directed at mecd or FE FZa.

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

Oxaclllin disk diffusion not reliable for S. aureus

and S. lugdunensis
Oxaclllin 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 a4



MORE TABLE 2 ADDITIONS

Table 2C. Staphyiococcus spp. (Continued)

Inter pretive Categories and Interpretive Categories and

Staphylococcss Zone Diameter Breakpoints, MIC Breakpoints,
TestReport | Antimicrobial =pp. _nearest whole mm ___bgiml

Group Agent Indications i
CEPHEMS (PARENTERAL Z#7/
B Cefaraline ‘ 5. aurens only, ! ! ! - {18} The breakpoint for susceptible is
including MRSA i ' H bazed on a dossge regimen of 600 mg
; i ; administered every 12 h.

[ Comments

{19} The breakpoint for S0D i= based
on a dosage inadults of 600 Mg every
& h administered over 2 h

GLYCOPEPTIDES
(200 MIC tests should be petformed to determine the susceptibility of all izolates of staphyococd to vancom yoin. The disk test does not differentiate vancomydn-susceptible isolates
of & aureds fOm vancom yo gy i j ez, nor does the test differentiate among vancomycin-susceptible, -intermediate, and -resiztart isolates of Stapkviococcus spp.
other than 5. sureas all of

B RNCOm yoin \ 5. qurens only

1) For & gureys, vancamycin-
ausceptible izolates may hecome
vancomydn intermediate during the
course of prolonged theragy.

{22} Send any 5. auredsfor which the

vancomycin iz 25 pghnl to a referal
labaratory, See Appendix A,

Alsorefer to Takle 3F for S aureds
Subchapter 312 in MOT Zand
Subchapter 3.9 in M0O2.

See comment (197

— N\

Staplylococcus
spp. other than

w

Teicoplanin All
staphylococci

{23} Send any Staphyiococcus spp. for
which the vancomycin MIC iz =232 pginl
to a referral lsboratary. See Appendix 4.

See also Subchapter 3.2 in MOT2 and
Subchapter 3.9in MO2.!

LIPOGLY COPEPTIDE S
Dalbavancn § | §. aweours only, \
Crritavancin including MR.5A

CLSI M100; 29th ed.; 2019




OTHER TABLE 2 DELETIONS

O Norfloxacin disk diffusion and MIC breakpoints

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

O 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 .



Table 3




WHAT’S IN THERE?

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

® Carbapenemase production in Enterobacteriaceae
and Pseudomonas aeruginosa

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

No longer necessary to edit carbapenem results to
resistant if a carbapenemase producer is detected

CLSI M100: 29th ed.: 2019 o



WHAT ELSE IS IN THERE?

B-lactamase detection Staphylococcus spp.

@ Methiclillin (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
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Table 4




TABLE 4

E. coli ATCC 25922
P. aeruginosa ATCC 27853
S. aureus ATCC 25923

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

Same as left; add:

coli ATCC 35218

pneumoniae ATCC 700603
coli NCTC 13353
pneumoniae ATCC BAA-1705
pneumoniae ATCC BAA-2814
baumannii NCTC 13304

>AAMAM

CLSI M100; 29th ed.; 2019
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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 y



DISK DIFFUSION QC ADDED RANGES

. cefepime-zidebactam
S Gl ATel 25622 Imipenem-relebactam

cefepime-zidebactam
Imipenem-relebactam

cefepime; cefepime-zidebactam
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 _
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Table 5
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TABLE 5

E. coli ATCC 25922

P. aeruginosa ATCC 27853
S. aureus ATCC 29213

E. faecalis ATCC 29212

H. influenzae ATCC 49247
H. influenzae ATCC 49766

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

Same as left; add:

E. coli ATCC 35218

K. pneumoniae ATCC 700603

E. coli NCTC 13353

K. pneumoniae ATCC BAA-1705
K. pneumoniae ATCC BAA-2814
A. baumannii NCTC 13304

CLSI M100; 29th ed.; 2019
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MORE TABLE 5

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
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MIC QC ADDED RANGES

E. coliATCC 25922 meropenem-nacubactam; nacubactam

P. aeruginosa ATCC 27853 meropenem-nacubactam; nacubactam
E. coli ATCC 35218 cefpodoxime
K. pneumoniae ATCC 700603 cefpodoxime
E. coli NCTC 13353 cefpodoxime

K. pneumoniae ATCC BAA-2814 | meropenem-nacubactam; nacubactam

CLSI M100; 29th ed.; 2019




I'M
RETIRED
DO IT
YOURSELF!

Tables 6-8




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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APPENDIXA; SUGGESTED CONFIRM

Appendix A. {Contihued)

Occurrence and Significance of Resistance and Actions to Take Following
Confirmatioh of Results®
Category | Category Il Category Il

May be common but

generally considered of
Organism or Not reported or only Uncommon in most epidemioclogical
Organism Group Resistahce Phenotype Detected® rarely reported to date insttutiens concern

Stenotrophomonss Trmethoprirm-sulfamethoxezole — | or B ¥

mafoniiia
Hacmopfillls Carbapengm — M3

InfiLenzaes Ceftaroline — NS
Extendedspectrum cephalosporin® — ks
Fluoroguinolone — N3
Amoxicillin-clavulanste — B
Ampicillin = B and p-lactamase negative
Meissenz Azithromycin — NS

gonormcege Extendedspectrum cephalosporin® —MNS
Fluoroguinolone — 1 or B
Meissena meningificls Ampicillin ar penicillin — R
Extendedspectrum cephalosponin®— M3
bMEropenem — kS
Ampicillin or penicillin — |
AZIthrormycin — NS
Chloramphenicol — | or B
Fluoroguinolone — | or B
Minocycling — NS
Rifampin—lorR
Enferacocols spp. Dalbavancin —N5S
Oritavancin— NS
Telavancin — N3
Daptomycin— NS
Linezolid - R
Tedizolid — NS
High-level aminoglycoside — R
Wancomycin — R
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APPENDIX B; INTRINSIC RESISTANT

Appendix B. (Continued)

B1. Emterobacteriaceas

Antimicrobial Agent

Ampicillin
Amoxicillin-
clavulanate
Ampicillin-
sulbactam
Cefuroxime
Imipenem
Tetracyclines
Tigecycline
Mitrofurantoin
Polymyxin B
Colistin

C ephamycins:
Cefoxitin, Cefotetan

Piperacillin
Ticarcillin
Cephalosporins |
Cephalosporin II:
Aminoglycosides

Organism

Cefazolin, Cephalothin

A
a
a

Cltrobacter freundi
Cirobacier kosel,
Citrobacter amalonaticus
| group

Enterobacter cloacae complexb F F F F R
Escherichia coll There is no intrinsic resistance to B-lactams in this organism.
Escherichia hermaninll F F
Hafhia alvel F F F F F
Klehslela (formerly F F F F F
Enterabacter) aerogenes
Klghslglla prelmoniae, F
Klebsiella oxytoca, K lebsiella
variicola

Morganelia rnorgahil H F H F
There is no intrinsic resistance to penicillins and cephalosporins in this
FProfeus mirabilis organism.
Profeus penned
Frofeus vuigaris
FProvidgencia refigen
Frovidencia stuartil
Raoultella spp.®
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APPENDIX B; INTRINSIC RESISTANT

BZ2. Non-Enterobacteriaceae

Antimicrobial Agent

Ampicillin, Amoxicillin
Piperacillin
Ticarcillin
Ampicillin-sulbactam
Amoxicillin- clavulanate
Piperacillin-tazobactam
C efotaxime
Cefiriaxone
Ceftazidime
Aztreonam
Imipenem
Meropenam
Ertapenem
Polymyxin B
Colistin
Aminoglycosides
Tetracyclines/
Tigecycline
TrHmethoprim
Trimethoprim-
sulfamethoxazole
Chloramphenicel
Fosfomycin

Organism

Acinetobacter baumanniil
Acinetobacter calcoaceticLs
complex

Burkholderia cepacia complex®

Pseudomonas aemnigings a

Stenotrophomonas maltophilia
Abbreviation: R, resistant.

** ansufficient in vitro / in vivo correlation

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

CLSI M100: 29th ed.: 2019 .




APPENDIX C; QC STRAINS

Appendix C. (Continued)

QC Strains

Organism
Characteristics

Disk Diffusion
Tests

MIC Tests

Other Tests

Comments

Escherichia colf
ATCCE 28522

= [-lactamase negative

e Monfastidious
gram-negative
bacteria

* Majssans
meningtidis

o Monfastidious gram-
negativ e bacteria
o N meningtidis

E. colf
ATCCR 352153012

s TEM-1

s -lactam
combination
agents

s [i-lactam combination
apents

E. colf
MCTC 13353902

o CTH-WH15 (ESBL)

s [i-lactam
combination
agents

s [i-lactam combination
agents

Haemaophilus

nflienzae
ATCCR10211

* Assess each batch/lot of
HTM for growth
capahilities.

H. inflienzae
ATCC® 45247

» GLMAR

H. infiuenzae
Haemophilis
parainflienzae

H. infiuenzae
H. parainfivenzae

H. influenzae
ATCC® A587EG

o Ampicillin susceptible

H. influenzae
H. parainfivenzae

H. influenzae
H. parainfiuen zae

¢ hore reproducible than
H influenzae ATCC®
A9247 with selected

B-lactam agents

Kiebsiela
pReLmonize
ATCCR 700503520

e SHYWA18 (ESBL2

« A2

+ Mutations in OrPE35
and OhPIIT

s [-lactam
combination
agents

p-lactarn combination
agents

+« ESEL tests

K. pnewmonize
ATCCR BAL
1705Tar

s KPC-2 (carbapenemase)
s TEM
s SHY

s f-lactam
cambination
agents

s [i-lactam combination
agents

s Carbapenemase tests

K. preumoniae
ATCCD BAL
1706™

+ Fesistant to
carbapenems by
noncarhapenermase
mechanism

¢ Carbapenemase tests

K. pneumoniae
ATCC® BAA-
2146™

« NDM

» Carbapenemase
tests
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APPENDIX D; NANTIBIOGRAM

Appendix D. Cumulative Antimicrobial Susceptibility Report for Anaerobic Organisms’

Six US laboratories
Agar dilution

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

D1. Bacteroides spp. and Parabacteroides spp.

Anaerobic
Organisms

Number of Strains
Ampicillin-
sulbactam

Number of Strains
Piperacillin-
tazobactam

Number of Strains

Cefoxitin

Number of Strains
Ertapenem

Number of Strains
Imipenem

Number of Strains
Meropenem

Percent
susceptible
(%S) and
percent
resistant (% R)°
Breakpoints,
Hg/mL

B. fragilis

=326 =128/

B
thetalofaomicron
B ovatls

B vuigatus

B uniformis

Farabacterolides
distasonis
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APPENDIX D; NANTIBIOGRAM

D2. Anaerohic Organisms Other Than Bacteroides spp. and Parabacteroides spp.

Number of
Penicillin

Ampicillin-
sulbactam
Number of
Piperacillin-
taz obactam
Number of
Imipenem
Number of
Meropenem
MNumber of

Anaerobic
Organisms
Percent susceptible
(%tS) and percent %R %R
resistant (% R)"
Breakpoints, Hg/mL =32/16 =128/

Frevotella spp. 50

Fusohacterium spp.

Anaerohic gram-
positive cocci®
Cufihacterum
(farmerly
Propionibacterium)
acnes

Cost rcivm
pefringens
Clostricioides
(farmmerly Clostnaium)
cifficiie?

Other Closiraium

CLSI M100; 29th ed.; 2019




APPENDIX E; S and SDD DOSING

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

The evalving science of pharmacokinetics-pharmacodynamics has become increasingly important in recent years in determining minimal inhibitary concentration
(MIC) breakpoints. Recently appraved susceptible or susceptible-dose dependent (SDD) breakpaints for a number of agents have been hased on a specific
dosage regimen(s); 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 dase listed in adult patients with normal renal function. This information should be
shared with pharmacists, infectious diseases staff, and others making dosing recaommendations far the institution.

Breakpoints and Interpretive Categones

susc eptible

Antimicrobial Agent Dose MC
Table 2 A. Fxtorobactorizceds
Azithromyan (&2 knaneia Tyohil 200 myg administered daily
AZtreonam 1 o adminigtered every S h
Cefazolin 2 o adminigtered every S h
Cefaroline GO0 mg adminigtered every 12 h
Cefepime 1 g administered every 12 h 1 g administered every S h or
2 o administered every 12 h
2 g administered every 5 h

or (Becauze it iz not possible to
correlate specific zone

zone diam eter: 1524 mm diam eters with specific MICs,
an izalate with & zone
diameter inthe S0D range
should be treated asifit might
bean MIC of § poginl )

Big susceptible dose dependent Q & A in Appendix F
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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 71



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

Table G1. ECVYs for Enterobacteriacese

Antimicrohial
Agent

Disk
C ontent

Zone Diameter ECY,

mMm

WT

NWT

Comments

Azithramycin!=

15 pg

z1b

=15

For use with Shigelia flaxned

=ee Tahle 24 for azithromycin and Salmonella spp.

For use with Shigelia sonnel.

Colistin

For use with Flebsieliz (formerly Enterobacter) aerogenes,
Enterobacter chacae, Escherichia coll, Flebsigllz
preymonize, and Raoultelia ornthinoldica.

The anly approved methaod for testing calistin i MIC by broth
micradilution. Disk diffusion and gradient diffusion methods
should not be used.

The MICs obtained from testing colistin predict MICs for
polymyxin B.

Abbreviations: ECY, epidemiological cutoff value; MIC, minimal inhibitary concentration; NWT | non-wild-type; WT, wild-type.

Table G2. EC\s for Specific Anaerohic Species

Antimicrobial Agent

MIC ECY,
wiyml

NWT

Comments

Sancomycin

22

zd

For use with Cutibactenum (formerly Fropionibacterium acnes™ and Glogtndiodes
(formerly Clogtndiimg) difficile 57

Abbreviations: ECY, epidemiological cutoff value; b

C, minimal inhibitary concentration; MWT, non-wild-type; WT, wild-type.
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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 iy



GLOSSARIES

Glossary | (Part 1). B-Lactams: Class and Subclass Designations and Generic Name

Antimic robial Class Antimicrobial Subclass{es) Agent(s) Included; Generic Hame(s)
ile | Pepicin |

Penicilins P enicillin : n

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

Route(s) of Administration®

|

CLSI M100; 29th ed.; 2019

Additions

meropenem-nacubactam
tebipenem
Imipenem-relebactam

Deletions

methicillin
mezlocillin
norfloxacin
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Thank you for your attention.

Have a good 2019.




