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Equivalent Agents
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Tier Definition Test Report Additional Test and Reporting
Consideration

Antimicrobial agents that are Routine Routine
appropriate for routine, primary
testing and reporting

2 Antimicrobial agents that are
appropriate for routine, primary
testing but may be reported following
cascade reporting rules established at
each institution

3 Antimicrobial agents that are
appropriate for routine, primary
testing

4

@ @dr.sina.mobasherizadeh



Antimicrobial Agent Test and Report Tiers and Additional Considerations

for Agents Listed in Tab
Additional Testing and Reporting
Definition Considerations

1 Antimicrobial agents that are Routine Routine
appropriate for routine, primary testing
and reporting

2 Antimicrobial agents that are Routine Cascade® » Report following cascade reporting rules
appropriate for routine, primary testing due to resistance to agent(s) in Tier 1.
but may be reported following cascade
reporting rules established at each * May be reported routinely based on
institution institution-specific guidelines.

3 Antimicrobial agents that are Routine or Cascade® Test routinely based on institution-
appropriate for routine, primary by request specific guidelines or by clinician request
testing in institutions that serve and report following cascade reporting
patients at high-risk for MDROs but rules due to resistance to agent(s) in Tiers
should only be reported following 1 and 2.
cascade reporting rules established
at each institution®
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Additional Testing and Reporting

Definition Considerations
4 Antimicrobial agents that may warrant | By request By request  Test and report by clinician request due
testing and reporting by clinician to:
request if antimicrobial agents in other -~ Unavailability of preferred drug
tiers are not optimal because of various for clinical use
factors — Patient underlying condition,
including allergies

— Unusual susceptibility profile of
the organism, including
resistance to agents in Tiers 1,
2,and 3

—~ Polymicrobial infection

* May also warrant testing as an
epidemiological aid (eg, testing
ceftazidime for Enterobacterales to
indicate potential extended-spectrum
B-lactamase production; see Table 3A).

Urine only | Antimicrobial agents designated by a Routine Report as Agents in Tiers 1, 2, and 3 may also be
“(U)” in Tables 2 should be reported appropriate reported on urine isolates, as appropriate,
only on organisms isolated from the following the testing and reporting guidance
urinary tract. for the respective tiers.

Abbreviations: MDRO, multidrug-resistant organism; UTI, urinary tract infection.
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Additional Testing and Reporting
Designation Definition Considerations

Other Antimicrobial agents with established By request By request Test and report only by clinician request and
clinical breakpoints designated by an * only following consultation with the
in Tables 2 that are generally not antimicrobial stewardship team and other
candidates for testing and reporting in relevant institutional stakeholders to ensure
the United States appropriateness of the request.

Agents with an “Other” designation may not
reflect current consensus recommendations
for first-choice and alternative drugs for the
specific organism or organism group.

Inv. Antimicrobial agents that are By request By request Test and report only by clinician request and
investigational for the organism group only following consultation with the
designated by “Inv.” in Tables 2 have antimicrobial stewardship team and other
not yet been approved by the FDA for relevant institutional stakeholders to ensure
use in the United States. appropriateness of the request. These

agents would likely be clinically available for
compassionate use only.
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a.

Antimicrobial agents should be reported selectively, as appropriate (eg, because it is effective in
treating uncomplicated UTIs only, nitrofurantoin would be reported only on isolates from urine).
Refer to section D for definition of cascade reporting.

b. ldentification of patients at high risk for MDROs will likely be communicated by infection
preventionists. For examples of criteria used to identify patients at high risk for MDROs, see

https://www.cdc.gov/hai/organisms/ESBL.html and

https://www.cdc.gov/mrsa/community/index.html
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https://www.cdc.gov/hai/organisms/ESBL.html
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* Susceptible-dose dependent
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A, Klehisella prewmaonioe
(refer to Table 1A)

Cafotaxime or
ceftriakone

-

Repart # R o
Tier 1 ageni

B. Klebisella pneumoniae
{refer to Table 1A)

Cefataxime ar
ceftrinaones

-

Report if R ta
Tier 1 agent

C. Enterococcus foecium
(refer to Table 11)

Ampicillin

-

Repord of B o
Tier 1 agerd

Cefepime

Eapart if B 1o
raAnWer-spectrum
agenk within Tier I

Ertapenem
Imipenem
Meropenem

[ e
Cofepime Tier 1 i Ther 2 et Cefiderocol
Ertaps=iemm Ceftazidime -avibactam
Imripenem .

Imipenem-relchactam

M T e ini

Meropenem-vabarbackam

Tier 2

anamycin

Repart if B to Tier 1 egent
O NAITIrASET - SREC T rum
mgeEnt within Tier 2

Tier 2
Daptomycin
Linezolid
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interpretive category

Interpretive Category Breakpoints

MIC, pg/mL Zone Diameter, mm
Susceptible <4 =20
Susceptible-dose dependent 8-16 15-19
Intermediate 8-16 15-19
Resistant 232 <14
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Example of Breakpoints and Interpretive Categories

Interpretive Categories and Zone Diameter Interpretive Categories and
Breakpoints, nearest whole mm MIC Breakpoints, pg/mL

Antimicrobial

Agent
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Warning

Locations

Organisms

“Warning”: The following antimicrobial agent-organism combinations may appear active in vitro but are not effective
clinically and must not be reported as susceptible.

Antimicrobial Agents

Table 2A Salmonella spp., Shigella spp. | First- and second-generation cephalosporins, cephamycins, and
aminoglycosides
Table 2D Enterococcus spp. Aminoglycosides (except for high-level resistance testing),

cephalosporins, clindamycin, and trimethoprim-sulfamethoxazole

“Warning”: Do not report the following antimicrobial agents for bacteria isolated from CSF. These are not the drugs
of choice and may not be effective for treating CSF infections caused by the bacteria included in Tables 2A through

2J:
Tables 2A Bacteria isolated from CSF Agents administered by oral route only, first- and second-
through 2 generation cephalosporins and cephamycins, doripenem,

ertapenem, imipenem, clindamycin, lefamulin, macrolides,
tetracyclines, and fluoroguinolones
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Tier 3: Antimicrobial agents that are
appropriate for routine, primary

Tier 1: Antimicrobial agents that are testing in institutions that serve Tier 4; Antimicrobial agents that
Tier 1: Antimicrobial agents appropriate for routine, primary testing patients at high risk for MDROs but may warrant testing and reporting
that are appropriate for but may be reported following cascade should only be reported following by clinician request if antimicrobial
routine, primary testing and reporting rules established at each cascade reporting rules established agents in other tiers are not
reporting institution at each institution optimal because of various factors
Ampicillin
Cefazolin Cefuroxime
Cefotaxime or ceftriaxone® Cefepime*
Ertapenem Cefiderocol
Imipenem Ceftazidime-avibactam
Meropenem Imipenem-relebactam
Meropenem-vaborbactam
Amoxicillinclavulanate
Ampicillin-sulbactam
Piperacillin-tazobactam
Gentamicin Tobramycin Plazomicin
Amikacin
Ciprofloxacin
Levofloxacin
Trimethoprim-
sulfamethoxazole

Aztreonam

Ceftaroline®

Ceftazidime®

Ceftolozane-tazobactam

Cefazolin (surrogate for
uncomplicated UTI)®

Mitrofurantoin

Fosfomycin® (Escherichia coli)

Abbreviations: MDRO, multidrug-resistant organism; UTI, urinary tract infection.
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Table 1A. Enterobacterales (Continued)
Footnotes

a. See Appendix B for species-specific intrinsic resistance profiles. If an antimicrobial agent-organism combination that is defined as intrinsically
resistant is tested, the result hould be reported as resistant. Consideration may be given to adding comments regarding intrinsic resistance of agents
not tested.

b. Citrobocter freundii complex, Enterobacter cloacae complex, Hafnia alvei, Klebsiella (formerly Enterobacter) aerogenes, Morganella morganii,
Providencia spp., Serratia marcescens, and Yersinia enterocolitica may test susceptible to ceftriaxone, cefotaxime, ceftazidime, and
ceftaroline, but these agents may be ineffective against these genera within a few days after initiation of therapy due to derepression of inducible
AmpC B-lactamase. The risk of AmpC derepression during therapy is moderate to high with C. freundii complex, E. cloacae complex, and
K. aerogenes and appears to be less frequent with M. morganii, Providencia spp., and 5. marcescens.' Therefore, isolates that are initially
susceptible may become resistant. Testing subsequent isolates may be warranted if clinically indicated.

c. Cefepime should be considered a Tier 1 agent for testing and/or reporting of C. freundii complex, E. cloacae complex, H. alvei, K. aerogenes,
M. morganii, Providencia spp., 5. marcescens, and Y. enterocolitica (see footnote b).'

d. Organisms that are susceptible to tetracycline are also considered susceptible to doxycycline and minocycline. However, some organisms that are
intermediate or resistant to tetracycline may be susceptible to doxycycline or minocycline, or both.

e. See cefazolin comments in Table 2A for using cefazolin as a surrogate test for oral cephalosporins and for reporting cefazolin when used for therapy
in uncomplicated UTls.

f. Report only on E. coli isolated from the urinary tract.
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Table 1B. Salmonella and Shigella spp.®®

Tier 3: Antimicrobial agents that
are appropriate for routine,
Tier 2: Antimicrobial agents that  primary testing in institutions that

are appropriate for routine, serve patients at high risk for Tier 4: Antimicrobial agents that may
primary testing but may be MDROs but should only be warrant testing and reporting by
Tier 1: Antimicrobial agents that reported following cascade reported following cascade clinician request if antimicrobial
are appropriate for routine, reporting rules established at each reporting rules established at each  agents in other tiers are not optimal
primary testing and reporting institution institution because of various factors
Ampicillin
Ciprofloxacin
Levofloxacin
Trimethoprim-sulfamethoxazole
Cefotaxime or ceftriaxone Ertapenem"
Imipenem*
Meropenem®

Azithr in?
Tetracycline®

Abbreviation: MDRO, multidrug-resistant organism.
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Footnotes
a. Table 2A should be used for interpreting antimicrobial susceptibility testing results for Salmonella and Shigella spp.

b. WARNING: For Salmonella spp. and Shigella spp., aminoglycosides, first- and second-generation cephalosporins, and cephamycins may appear active
in vitro but are not effective clinically and should not be reported as susceptible, Routine susceptibility testing is not indicated for nontyphoidal
Salmonella spp. isolated from intestinal sources, However, susceptibility testing is indicated for all Shigella isolates. When fecal isolates of
Salmonella and Shigella spp. are tested, only ampicillin, a fluoroguinclone, and trimethoprim-sulfamethoxazole should be reported routinely. In
addition, for extraintestinal isolates of Salmonella spp., a third-generation cephalosporin should be tested and reported. Azithromycin may be
tested and reported per institutional guidelines.

¢, Ertapenem, imipenem, and/or meropenem might be considered for testing and/or reporting for isolates resistant to all agents in Tiers 1 and 2, although
there are limited clinical data suggesting their effectiveness for treating salmonellosis or shigellosis.’

d. Report only on Salmonella enterica ser. Typhi and Shigella spp.

e. (Organisms that are susceptible to tetracycline are also considered susceptible to doxycycline and minocycline, However, some organisms that are
intermediate or resistant to tetracycline may be susceptible to doxycycline, minocycline, or both.

NOTE: Information in black boldface type is new or modified since the previous edition.
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Table 1C. Pseudomonas aeruginosa

Tier 1: Antimicrobial agents that
are appropriate for routine,

Tier 2: Antimicrobial agents that
are appropriate for routine,

primary testing but may be
reported following cascade
reporting rules established at each
institution

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

primary testing and reporting
Ceftazidime

Cefepime

Piperacillin-tazobactam

Imipenem
Meropenem

Cefiderocol

Ceftazidime-avibactam

Ceftolozane-tazobactam

Imipenem-relebactam

Tobramycin

Ciprofloxacin
Levofloxacin

Aztreonam

Amikacin

Abbreviation; MDRO, multidrug-resistant organism.
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Table 1D. Acinetobacter spp.

Tier 3: Antimicrobial agents that

Tier 2: Antimicrobial agents that are appropriate for routine,
are appropriate for routine, primary testing in institutions that Tier 4: Antimicrobial agents that
primary testing but may be serve patients at high risk for may warrant testing and reporting
Tier 1: Antimicrobial agents that reported following cascade MDROs but should only be reported by clinician request if antimicrobial
are appropriate for routine, reporting rules established at each following cascade reporting rules agents in other tiers are not
primary testing and reporting institution established at each institution optimal because of various factors
Ampicillin-sulbactam
Ceftazidime Imipenem Cefiderocol
Cefepime Meropenem
Ciprofloxacin
Levofloxacin
Gentamicin Amikacin

Piperacillin-tazobactam
Trimethoprim-sulfamethoxazole
Minocycline

Doxycycline
Cefotaxime
Ceftriaxone
Colistin or pol

Tetracycline®
Abbreviation: MDRO, multidrug-resistant organism.

Footnote

a. Organisms that are susceptible to tetracycline are also considered susceptible to doxycycline and minocycline. However, some organisms that are
intermediate or resistant to tetracycline may be susceptible to doxycycline, minocycline, or both.
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Table 1E. Burkholderia cepacia complex

Tier 3: Antimicrobial agents that

Tier 2: Antimicrobial agents that are appropriate for routine,
are appropriate for routine, primary testing in institutions that Tier 4: Antimicrobial agents that
primary testing but may be serve patients at high risk for may warrant testing and reporting
Tier 1: Antimicrobial agents that reported following cascade MDROs but should only be reported by clinician request if antimicrobial
are appropriate for routine, reporting rules established at each following cascade reporting rules agents in other tiers are not
primary testing and reporting institution established at each institution optimal because of various factors
Ceftazidime
Meropenem
Levofloxacin®
Minocycline
Trimethoprim-sulfamethoxazole

Abbreviations: MDRO, multidrug-resistant organism; MIC, minimal inhibitory concentration.

Footnote

a. MIC testing only; disk diffusion test is unreliable,
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Table 1F. Stenotrophomonas maltophilia

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 2: Antimicrobial agents that
are appropriate for routine,
primary testing but may be
reported following cascade
reporting rules established at each
institution

Tier 1: Antimicrobial agents that are
appropriate for routine, primary

testing and reporting
Levofloxacin

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

Minocycline

Trimethoprim-sulfamethoxazole

Cefiderocol

Ceftazidime®

Abbreviations: MDRO, multidrug-resistant organism; MIC, minimal inhibitory concentration.

Footnote

a. MIC testing only; disk diffusion test is unreliable.
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Table 1G. Other Non-Enterobacterales?:®

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

Tier 2: Antimicrobial agents that
are appropriate for routine,
primary testing but may be
reported following cascade

reporting rules established at each

Tier 1: Antimicrobial agents that
are appropriate for routine,

Tier 4: Antimicrobial agents that
may warrant testing and reporting
by clinician request if antimicrobial
agents in other tiers are not

primary testing and reporting institution established at each institution optimal because of various factors
Ceftazidime Cefepime
Imipenem
Meropenem
Gentamicin Amikacin
Tobramycin
Piperacillin-tazobactam
Trimethoprim-sulfamethoxazole

Aztreonam

Ciprofloxacin

Tetracycline®

Abbreviations; MDRO, multidrug-resistant organism; MIC, minimal inhibitory concentration.

Footnotes

a. Other non-Enterobacterales include Pseudomonas spp. and other nonfastidious, glucose-nonfermenting, gram-negative bacilli but exclude
Pseudomonas aeruginosa, Acinetobacter spp., Burkholderia cepacia complex, and Stenotrophomonas maltophilia. Refer to each respective

Table 1 for suggested antimicrobial agents to test and report.

b. MIC testing only; disk diffusion test is unreliable.

c. Organisms that are susceptible to tetracycline are also considered susceptible to doxycycline and minocycline. However, some organisms that are

intermediate or resistant to tetracycline may be susceptible to doxycycline, minocycline, or both.
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Table 1H. Staphylococcus spp

Tier 2: Antimicrobial agents that
are appropriate for routine,
primary testing but may be
reported following cascade

reporting rules established at each
institution

Tier 1: Antimicrobial agents that
are appropriate for routine,
primary testing and reporting
Azithromycin or clarithromycin
or erythromycin?®

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

Clindamycin®

Oxacillint-<-4.=
Cefoxitin®<? (surrogate for
oxacillin)

Ceftaroline'

Doxyecycline
Minocycline®
Tetracycline®

Trimethoprim-sulfamethoxazole

Vanco h

Penicillin ®'

Daptomycin™

Linezolid

Tedizolid'

Rifampin®-*

Mitrofurantoin

Lefamulin®'

Ciprofloxacin or levofloxacin
Moxifloxacin

Dalbavancin®"

Oritavancin®"

Telavancin'"

Gentamicin'

Abbreviations: MDRO, multidrug-resistant organism; MIC, minimal inhibitory concentration,
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Table 1H. Staphylococcus spp. (Continued)

Footnotes
Mot routinely reported on crganisms isolated from the urinary tract.

Penicillin-susceptible staphylococci are also susceptible to other B-lactam agents with established clinical efficacy for staphylococcal infections.
Penicillin-resistant staphylococci are resistant to penicillinase-labile penicillins. Methicillin (oxacillin)-resistant staphylococci are resistant to all
currently available B-lactam antimicrobial agents, with the exception of ceftaroline. Thus, susceptibility or resistance to a wide array of B-lactam
antimicrobial agents may be determined from testing only penicillin and either cefoxitin or oxacillin. Routine testing of other B-lactam agents,
except ceftaroline, is not advised.

If a penicillinase-stable penicillin is tested, oxacillin is the preferred agent, and results can be applied to the other penicillinase-stable penicillins
(refer to Glossary I). Detection of methicillin (oxacillin) resistance in staphylococci is achieved by using specific methods, as described in Tables 2C,
3G-1, and 3G-2.

See oxacillin and cefoxitin comments in Table 2C for using cefoxitin as a surrogate test for oxacillin.

For 5. aureus, 5. lugdunensis, and other Staphylococcus spp. (except 5. epidermidis, 5. pseudintermedius, and 5. schleiferi), only MIC testing, not
disk diffusion testing, is acceptable; see exceptions in Table 2C,

For 5. aureus only, including methicillin (oxacillin)-resistant 5. aureus.

Organisms that are susceptible to tetracycline are also considered susceptible to doxycycline and minocycline. However, some organisms that are
intermediate or resistant to tetracycline may be susceptible to doxycycline, minocycline, or both.

MIC testing only; disk diffusion test is unreliable.

If penicillin is tested, report results when confirmed susceptible (see Table 2C comment [11], and Table 3F).
Mot routinely reported on organisms isolated from the respiratory tract.,

Rx: Rifampin should not be used alone for antimicrobial therapy.

For staphylococci that test susceptible, gentamicin is used only in combination with other active agents that test susceptible,
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Phenotypic Methods for Detection of Methicillin (Oxacillin)-Resistant Staphylococcus spp.

Cefoxitin disk Oxacillin disk

Organism Cefoxitin MIC diffusion Oxacillin MIC diffusion Oxacillin salt agar
. aureus Yes (16-20 h) Yes (16-18 h) Yes (24 h) No Yes (24 h)
S. lugdunensis Yes (16-20 h) Yes (16-18 h) Yes (24 h) No No
. epidermidis No Yes (24 h) Yes (24 h) Yes (16-18 h) No
S. pseudintermedius No No Yes (24 h) Yes (16-18 h) No
S. schleiferi No No Yes (24 h) Yes (16-18 h) No
Staphylococcus spp. (not listed No Yes? (24 h) Yes*(24 h) No No
above or not identified to the
species level)
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Tier 1: Antimicrobial agents that
are appropriate for routine,
primary testing and reporting

Urine only

Table 11. Enterococcus spp.

Ampicillin®
Penicillin®

Nitrofurantoin

Tier 3:; Antimicrobial agents that
are appropriate for routine,
Tier 2: Antimicrobial agents that are  primary testing in institutions that
appropriate for routine, primary serve patients at high risk for
testing but may be reported MDROs but should only be reported
following cascade reporting rules following cascade reporting rules
established at each institution 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

Vancomycin

Gentamicin®© Streptomycin®

(high-level resistance testing only) (high-level resistance testing only)
Daptomycind-®

Linezolid Tedizolid

Dalbavancin®f

Oritavancin®f

Telavancindf

Ciprofloxacin
Levofloxacin

Fosfomycin®

Tetracycline®

Abbreviations: MDRO, multidrug-resistant organism; MIC, minimal inhibitory concentration.
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Footnotes

a, The results of ampicillin susceptibility tests should be used to predict the activity of amoxicillin, Ampicillin results may be used to predict
susceptibility to amoxicillin-clavulanate, ampicillin-sulbactam, and piperacillin-tazobactam among non-B-lactamase-producing enterococci,
Ampicillin susceptibility can be used to predict imipenem susceptibility, provided the species is confirmed to be Enterococcus faecalls,

b, Enterococci susceptible to penicillin are predictably susceptible to ampicillin, amoxicillin, ampicillin-sulbactam, amoxicillin-clavulanate, and
piperacillin-tazobactam for non-6-lactamase-producing enterococci, However, enterococci susceptible to ampicillin cannot be assumed to be
susceptible to penicillin, If penicillin results are needed, testing of penicillin is required, Rx; Combination therapy with high-dosage parenteral
ampicillin, amoxicillin, penicillin, or vancomycin (for susceptible strains only) plus an aminoglycoside is usually indicated for serious enterococcal
infections such as endocarditis, unless high-level resistance to both gentamicin and streptomycin is documented; such combinations are predicted
to result in synergistic killing of enteracocci,

¢, See additional testing and reporting information in Table 3K,
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Table 1l. Enterococcus spp. (Continued)

d.

MIC testing only; disk diffusion test is unreliable.
Not routinely reported on organisms isolated from the respiratory tract.
Report only on vancomycin-susceptible E. faecalis.

Report only on E. faecalis urinary tract isolates.

Organisms that are susceptible to tetracycline are also considered susceptible to doxycycline and minocycline. However, some organisms that are
intermediate or resistant to tetracycline may be susceptible to doxycycline, minocycline, or both.

WARNING: For Enterococcus spp., aminoglycosides (except for high-level resistance testing), cephalosporins, clindamycin, and trimethoprim-
sulfamethoxazole may appear active in vitro, but they are not effective clinically, and isolates should not be reported as susceptible.

NOTE: Information in black boldface type is new or modified since the previous edition.
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