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EUCAST AND CLSI Presentation Jan 2018

Two presentations identified the same areas of concern:

ÅI/ Intermediate category has become a junk drawer of intents

ÅLabs have no way to distinguish which meaning is being used 

ÅTest variability

ÅImportant concern for getting approval of AST devices 

ÅAccommodate bug/ drug combinations where dosing impacts 
interpretation

ÅAlternate dosing

ÅAlternate administration 

ÅPhysiologic concentration of drug 



Trend towards establishing no “I” or “S-DD” 
categories
ÅRecent examples:
ÅCefepimeand Ceftazidime for Pseudomonas aeruginosa
ÅFDA breakpoints are 8/-/16 
ÅCLSI breakpoints are 8/16/32

ÅColistin
ÅCLSI breakpoints are 2/-/4

ÅCeftazidime-avibactam
ÅFDA and CLSI breakpoints are 8/-/16

ÅDaptomycin
ÅCLSI and FDA breakpoints are:
ÅEnterococcus 4/-/ - (NS)
ÅStaphylococcus 1/-/ - (NS)

And yet, 
ÅMIC variability exists when testing these agents
ÅDrug exposure may predict improved outcome if MIC on 

high end of S / low end of R (e.g., daptomycin)



Different philosophies for addressing concern 

EUCAST
Dosing

ÅS = Susceptible, standard dose 

ÅI  = Susceptible, increased exposure 

ÅR = Resistant 

Technical uncertainty 

ÅRepeat test

ÅRepeat with MIC method 

ÅDo not report 

ÅReport as R

ÅPush a consultation

CLSI
Susceptible Dose Dependent 

ÅIncreased dose (state explicitly)

ÅAlternate dosing

ÅPhysiologic concentration 

ÅDoes name reflect concept 
adequately? 

Intermediate

ÅAccounts for technical variation 

S-I-SDD-R 



Concerns & Discussion  

Åн ŘƛŦŦŜǊŜƴǘ !{¢ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ǳǎƛƴƎ άLέ ŦƻǊ ǎŜǇŀǊŀǘŜ ŘŜŦƛƴƛǘƛƻƴǎ ǿƛƭƭ ŀŘŘ ŦǳǊǘƘŜǊ 
confusion to defining the terms 

ÅWhat about drugs that are physiologically concentrated ςwould they be placed in 
ǘƘŜ άLέ ƻǊ ά{55έ ŎŀǘŜƎƻǊȅΚ

ÅHow to designate drugs that have both dosing and technical variability?

ÅHow would SDD be used in practice? Can it be reported in LIS? 
Å If CLSI continues SDD, LIS will likely adapt.  
ÅOutreach programs will be required for education.

ÅWithout intermediate categories it will be difficult for device mfrs to validate the 
tests 
Å/ƻƴǎƛŘŜǊ ǊŜōǊŀƴŘƛƴƎ άLέ ŎŀǘŜƎƻǊȅ ǘƻ indeterminateconsistent with molecular based assays
ÅMuch of the technical variationis a function of the antimicrobial resistance mechanism



“I” AHWG Charge

ÅTo make a recommendation to the Methods Application and 
Interpretation WG (and from there to the AST Subcommittee) 
regarding the continued use, discontinuation, modification, or 
ǊŜǇƭŀŎŜƳŜƴǘ ƻŦ άLƴǘŜǊƳŜŘƛŀǘŜέ ŎŀǘŜƎƻǊȅ ŦƻǊ ŀƴǘƛƳƛŎǊƻōƛŀƭ 
susceptibility test reporting.

ÅBring two or more options, complete with pros and cons, to the MAI 
WG and the AST SC for consideration along with a recommendation.



“I” AHWG

Å¢ƘŜ άLέ !Ř IƻŎ ²D ŀŎƘƛŜǾŜŘ ŎƻƴǎŜƴǎǳǎ ǘƘŀǘ ŀƭƭ ŘǊǳƎǎ ǎƘƻǳƭŘ ƘŀǾŜ о 
categories which take into account testing variability, as we are not 
aware of any antibiotic/organism combination for which inherent 
testing variability does not exist, and that the small proportion of 
ǊŜǎǳƭǘǎ ǘƘŀǘ ŀǊŜ ƛƴ ǘƘŜ ōƻǊŘŜǊƭƛƴŜ όάLέύ ǊŀƴƎŜ ǎƘƻǳƭŘ ōŜ ŎƻƳƳǳƴƛŎŀǘŜŘ 
to the clinician



Options for consideration

S-I-R

ÅNo changes to current S and R definitions, but eliminates 
SDD.

Å Intermediate definition: Basically unchanged, but proposes 
two new footnotes be added to Tables 2 to denote (a) 
alternate dosing possible, or (b) anatomic site concentration.

Å LǎƻƭŀǘŜǎ ǿƛǘƘ ŀƴ άLέ ǊŜǎǳƭǘ ŀǇǇǊƻŀŎƘ ǎǳǎŎŜǇǘƛōƭŜ ƛŦ ŜȄǇƻǎǳǊŜǎ 
ŀǊŜ ƳŀȄƛƳƛȊŜŘ ōȅ ŀƭǘŜǊƴŀǘƛǾŜ ŘƻǎƛƴƎ ǊŜƎƛƳŜƴǎΦ !ƴ άϝέ ƛƴ 
aмлл ¢ŀōƭŜǎ н ƛƴŘƛŎŀǘŜǎ ŀƴǘƛōƛƻǘƛŎǎ ǿƘŜǊŜ άLέ ƛƳǇƭƛŜǎ ǘƘŜ 
potential for an increased/alternative dosing regimen.

ÅLǎƻƭŀǘŜǎ ǿƛǘƘ άLέ ǊŜǎǳƭǘ ŀǇǇǊƻŀŎƘ ǎǳǎŎŜǇǘƛōƭŜ ƛŦ ƛƴŦŜŎǘƛƻƴ ƛǎ ŀǘ 
an anatomical location where the drug concentrates (e.g., 
ǳǊƛƴŜύ ōǳǘ ŀƭǘŜǊƴŀǘŜ ŘƻǎƛƴƎ ǊŜƎƛƳŜƴǎ ƴƻǘ ŦŜŀǎƛōƭŜΦ !ƴ άϣέ ƛƴ 
aмлл ¢ŀōƭŜǎ н ƛƴŘƛŎŀǘŜǎ ŀƴǘƛōƛƻǘƛŎǎ ǿƘŜǊŜ άLέ Ƙŀǎ ǘƘŜ 
potential for concentration at an anatomical site.

ÅάLέ ǊŜǎǳƭǘǎ ŀƭǎƻ ǇǊƻǾƛŘŜ ŀ ōǳŦŦŜǊ ȊƻƴŜ ŦƻǊ ƛƴƘŜǊŜƴǘ ǾŀǊƛŀōƛƭƛǘȅ 
ƛƴ !{¢Φ LǎƻƭŀǘŜǎ ǿƛǘƘ ŀƴ άLέ ǊŜǎǳƭǘ ŎƻǳƭŘ ōŜ ά{έ ƻǊ άwέΤ ǇǊƻŎŜŜŘ 
with caution.

S-I-R OR S-SDD-R

ÅNo changes to current S and R definitions.

Å Intermediate definition: Will no longer include drugs for 
which higher dosage or exposure can be used (now SDD).

Å I definition:
Å LǎƻƭŀǘŜǎ ǿƛǘƘ άLέ ǊŜǎǳƭǘ ŀǇǇǊƻŀŎƘ ǎǳǎŎŜǇǘƛōƭŜ ƛŦ ƛƴŦŜŎǘƛƻƴ ƛǎ ŀǘ ŀƴ 

anatomical location where the drug concentrates (e.g., urine). 
!ƴ άϣέ ƛƴ aмлл ¢ŀōƭŜǎ н ƛƴŘƛŎŀǘŜǎ ŀƴǘƛōƛƻǘƛŎǎ ǿƘŜǊŜ άLέ Ƙŀǎ ǘƘŜ 
potential for concentration at an anatomical site (as above).

Å Provides a buffer zone for inherent variability in AST. Isolates 
ǿƛǘƘ άLέ ǊŜǎǳƭǘ ŎƻǳƭŘ ōŜ ά{έ ƻǊ άwέ ςproceed with caution.

ÅSDD definition:
Å Can be considered susceptible if higher exposure or doses can 

be used as approved by the FDA or supported by literature and 
reviewed by CLSI.

Å Provides a buffer zone for inherent variability in AST (as does 
άLƴǘŜǊƳŜŘƛŀǘŜέύΦ



S-I-R Pros/Cons

Pros
Åaŀƛƴǘŀƛƴǎ ǘƘŜ ŎǳǊǊŜƴǘ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άLέ ŀƴŘ ŀ ƘƛǎǘƻǊƛŎŀƭ 

comfort level.

ÅConsistent with proposed EUCAST nomenclature (but not 
necessarily the definition).

ÅAs most clinicians do not understand what SDD means or the 
difference between the inherent variability in testing from 
drugs that can be dosed higher or those that concentrate at 
ŎŜǊǘŀƛƴ ōƻŘȅ ǎƛǘŜǎΣ ǘƘŜ άϝέ ŀƴŘ άϣέ ƛƴ ¢ŀōƭŜǎ н Ƴŀȅ ƘŜƭǇ ǘƻ 
clarify these differences.

ÅNo need to make accommodations in LIS, HIS and 
instruments to report SDD.

ÅwŜǘŀƛƴǎ άLέ ŎŀǘŜƎƻǊȅ ǿƘƛŎƘ ŜƴŀōƭŜǎ ƛƴǎǘǊǳƳŜƴǘ ƳŀƴǳŦŀŎǘǳǊŜǊǎ 
to achieve FDA clearance under current requirements.

Å Incorporates the buffer zone for inherent test variability and 
allows for both the possibility of increased exposures or of 
anatomic concentration while indicating the differences in 
Tables 2.

Cons
ÅwƻǳǘƛƴŜ άLέ ǊŜǎǳƭǘǎ ǊŜǇƻǊǘŜŘ ōȅ ƛƴŘƛǾƛŘǳŀƭ ƭŀōƻǊŀǘƻǊƛŜǎ Ƴŀȅ 

not differentiate drugs that can be dosed higher or those that 
concentrate at certain body sites.

ÅάLέ ǿƛƭƭ ƘŀǾŜ ŀ ŘƛŦŦŜǊŜƴǘ ŘŜŦƛƴƛǘƛƻƴ ŎƻƳǇŀǊŜŘ ǘƻ 9¦/!{¢Φ

ÅA path for redefining breakpoints for drugs with only S/R or 
S/NS may need to be determined.

Å/ƭƛƴƛŎƛŀƴǎ Ƴŀȅ ǎǘƛƭƭ ōŜ ǊŜƭǳŎǘŀƴǘ ǘƻ ǳǎŜ ŘǊǳƎǎ ǊŜǇƻǊǘŜŘ ŀǎ άLέ 
(lack of confidence with I), leading to increased use of 
broader spectrum antibiotics (e.g., increased carbapenem 
use for ESBLs that fall in cefepime 4-8 mg/L range). The 
primary purpose of the SDD concept would be lost.

Å¢ƘŜ ƴŜǿ άϝέ ƻǊ άϣέ ŦƻƻǘƴƻǘŜǎ ƛƴ ¢ŀōƭŜǎ н Ƴŀȅ ƴƻǘ ōŜ 
communicated to the clinician unless individual laboratories 
(or LIS) choose to do so.

ÅCLSI may cause some confusion if SDD is dropped, since it 
remains in the Fungal Guidance and was adopted in recent 
years after extensive discussion.



S-I-R OR S-SDD-R Pros/Cons

Pros
Å SDD is already in use for cefepime for AST and azoles for AFST.

Å Clearly identifies drugs that can be dosed using alternate regimens 
with reasonable expectation of safety and efficacy.

Å Inherent variability is covered by both SDD and I definitions.

Å Encourages increased utilization of SDD drugs (with continued 
education) rather than broader antibiotics (e.g., carbapenems).

Å Daptomycin/E. faecium BP WG proposal is an example of ideal 
application of SDD where an increased dosage is needed (as 
supported by peer reviewed literature and society guidelines) to treat 
many VRE infections. Without SDD, ~ of 80% of VRE (E. faecium) could 
be categorized as intermediate based on proposed BPs, which could 
discourage use of this first line VRE agent.

Å Leaves an option for new antibiotic developers considering indications 
for two different doses (e.g., ceftolozane/tazobactam).

Å Additional SDD designations (e.g., cefepime/Pseudomonas) would 
foster enhanced awareness of the clinical/ stewardship value of SDD.

Cons
Å Would not agree with proposed EUCAST nomenclature.

Å SDD with cefepime has not been widely accepted nor understood.

Å Continued use of SDD may result in the need to evaluate all drugs for 
which SDD is a possibility to define alternative dosing strategies.

Å CLSI has some responsibilities to conform with the FDA in conjunction 
with the 21st Century Cures Act. Some drugs may have an SDD option 
(e.g., carbapenems, daptomycin for Enterococcus spp.) but no 
corresponding FDA dose that define SDD.

Å Optimal reporting of SDD may require significant changes to LIS, HIS 
and instruments.

Å FDA does not currently recognize the SDD category except for anti-
fungal. If FDA does decide to recognize SDD, depending on how it is 
classified, this could lead to errors being categorized as Major or Very 
Major. This would likely decrease the ability of device manufactures to 
develop a test that will get approval. To address this, M23 would 
require revision to address calculation of minor errors (inclusive of 
SDD).



AHWG Vote - Discussion

S-I-R

ÅNo changes to current S and R definitions, but eliminates 
SDD.

Å Intermediate definition: Basically unchanged, but proposes 
two new footnotes be added to Tables 2 to denote (a) 
alternate dosing possible, or (b) anatomic site concentration.

Å LǎƻƭŀǘŜǎ ǿƛǘƘ ŀƴ άLέ ǊŜǎǳƭǘ ŀǇǇǊƻŀŎƘ ǎǳǎŎŜǇǘƛōƭŜ ƛŦ ŜȄǇƻǎǳǊŜǎ 
ŀǊŜ ƳŀȄƛƳƛȊŜŘ ōȅ ŀƭǘŜǊƴŀǘƛǾŜ ŘƻǎƛƴƎ ǊŜƎƛƳŜƴǎΦ !ƴ άϝέ ƛƴ 
aмлл ¢ŀōƭŜǎ н ƛƴŘƛŎŀǘŜǎ ŀƴǘƛōƛƻǘƛŎǎ ǿƘŜǊŜ άLέ ƛƳǇƭƛŜǎ ǘƘŜ 
potential for an increased/alternative dosing regimen.

ÅLǎƻƭŀǘŜǎ ǿƛǘƘ άLέ ǊŜǎǳƭǘ ŀǇǇǊƻŀŎƘ ǎǳǎŎŜǇǘƛōƭŜ ƛŦ ƛƴŦŜŎǘƛƻƴ ƛǎ ŀǘ 
an anatomical location where the drug concentrates (e.g., 
ǳǊƛƴŜύ ōǳǘ ŀƭǘŜǊƴŀǘŜ ŘƻǎƛƴƎ ǊŜƎƛƳŜƴǎ ƴƻǘ ŦŜŀǎƛōƭŜΦ !ƴ άϣέ ƛƴ 
aмлл ¢ŀōƭŜǎ н ƛƴŘƛŎŀǘŜǎ ŀƴǘƛōƛƻǘƛŎǎ ǿƘŜǊŜ άLέ Ƙŀǎ ǘƘŜ 
potential for concentration at an anatomical site.

ÅάLέ ǊŜǎǳƭǘǎ ŀƭǎƻ ǇǊƻǾƛŘŜ ŀ ōǳŦŦŜǊ ȊƻƴŜ ŦƻǊ ƛƴƘŜǊŜƴǘ ǾŀǊƛŀōƛƭƛǘȅ 
ƛƴ !{¢Φ LǎƻƭŀǘŜǎ ǿƛǘƘ ŀƴ άLέ ǊŜǎǳƭǘ ŎƻǳƭŘ ōŜ ά{έ ƻǊ άwέΤ ǇǊƻŎŜŜŘ 
with caution.

S-I-R OR S-SDD-R

ÅNo changes to current S and R definitions.

Å Intermediate definition: Will no longer include drugs for 
which higher dosage or exposure can be used (now SDD).

Å I definition:
Å LǎƻƭŀǘŜǎ ǿƛǘƘ άLέ ǊŜǎǳƭǘ ŀǇǇǊƻŀŎƘ ǎǳǎŎŜǇǘƛōƭŜ ƛŦ ƛƴŦŜŎǘƛƻƴ ƛǎ ŀǘ ŀƴ 

anatomical location where the drug concentrates (e.g., urine). 
!ƴ άϣέ ƛƴ aмлл ¢ŀōƭŜǎ н ƛƴŘƛŎŀǘŜǎ ŀƴǘƛōƛƻǘƛŎǎ ǿƘŜǊŜ άLέ Ƙŀǎ ǘƘŜ 
potential for concentration at an anatomical site (as above).

Å Provides a buffer zone for inherent variability in AST. Isolates 
ǿƛǘƘ άLέ ǊŜǎǳƭǘ ŎƻǳƭŘ ōŜ ά{έ ƻǊ άwέ ςproceed with caution.

ÅSDD definition:
Å Can be considered susceptible if higher exposure or doses can 

be used as approved by the FDA or supported by literature and 
reviewed by CLSI.

Å Provides a buffer zone for inherent variability in AST (as does 
άLƴǘŜǊƳŜŘƛŀǘŜέύΦ

63MAIWG



Anaerobe Working Group



Anaerobe Working Group
Darcie Roe-Carpenter

Audrey Schuetz 

Joanne-Dzink-Fox

Hanna Wexler

Diane Citron

Steve Jenkins 

Laura Koeth

Karen (Kitty) Anderson

Cindy Knapp

Meredith Hackel



Working Group Minutes:
ÅB. fragilisgroup ςdiscussion continued ςGroup
ÅάƎǊƻǳǇέ nomenicatureoutdated
ÅM11 change from B. fragilisgroup to Bacteroidesspp. andParabacteroidesspp. (consisting 

primarily of members of the formerly defined B. fragilisgroup)

ÅRifampin Cutibactierium(Propionibacterium)ςAST testing ςUpdate ςSteve/Audrey ς
Anaerobe Meeting Poster July
Å83 isolates ςagar and gradient strip 
ÅRifampin - <0.03 mg/ml by agar dilution
ÅAdd footnote to the antibiogram - VOTE

ÅPipercillin/Tazobactam Susceptibility Anaerobe MIC paper
ÅClinical failure with old breakpoints

ÅAdditional agents ςdiscuss for breakpoint changes ςGroup
ÅMetronidazole ςno update - present at January 2019 meeting
ÅBeta-lactamase inhibitors ςECV for anaerobes ςno funding for needed data collection

ÅAntibiogram Manuscript Update ςDarcie ςNo progress

ÅM11 Status Update ςDarcie ςfinalizing edits

ÅGradient Strip ςAntibiogram anaerobe data going forward
ÅAllow inclusion of gradient strip generated MICs with associated documentation that not all data 

was generated with the reference method and in accordance with the device indications.



Appendix D. (Continued)  
 

NOTE: Isolates collected from selected US hospitals from 1 January 2013 to 31 December 2016.a 
 

D2. Anaerobic Organisms Other Than Bacteroides fragilis Group 
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g. 83 isolates of Cutibacterium
(Propionibacterium) acnesfrom 
two of the sites generated MIC 
values for rifampin <0.03mg/ml 
using agar dilution method.  
There are no interpretive 
breakpoint for this 
organism/antimicrobial agent 
combination.

g

M100 ςS28 page 234

MAIWG Vote
Vote:    9 approved;  0 
opposed; 0  abstained 



Intrinsic Resistance Working Group 
Membership and Agenda June 2018

ÅBarbara Zimmer, Dyan Luper (Recording Secretary), Jeff Alder, Rafael Canton, 
German Esparza, Sandy Richter, Susan Sharp, Carole Shubert, Tom Thomson, Susan 
Butler-Wu, Mark Fisher, Rosemary She

Conference call May 18, 2018 and meeting June 4, 2018

ÅReviewed SC decisions from January 2018

ÅReviewed that there was (still) not enough proof to add IR to ampicillin/sulbactam
for P. stuartii

ÅVoted to delete Acinetobactervs. ampicillin/sulbactamfootnote

ÅDiscussed intrinsic resistance and Burkholderia, came to some conclusions with 
compromise vote

ÅAcinetobacterbaumaniicomplex speciation and next steps assigned



Intrinsic Resistance Working Group 
Acinetobacter and ampicillin/sulbactam

ÅSent:Tuesday, May 23, 2017 8:21 AM
To:DivC <divc@mail.asmusa.org>
Subject:[divc] Acinetobacter and Ampicillin-Sulbactam

ÅάtŜǊ /[{L(Intrinsic Resistance Appendix B2. Non-Enterobacteriaceae): 
Amp/Sulbactamhas an * for Acinetobacter baumannii/calcoaceticus complex 
stating may appear to be susceptible to ampicillin-sulbactam due to the activity of 
sulbactam with this species.¢ƘŜ άƳŀȅ ŀǇǇŜŀǊέ ƛǎ ƳŀƪƛƴƎ ƳŜ ǿƻƴŘŜǊ ƛŦ ǿŜ ǎƘƻǳƭŘ 
report Amp/sulb as Resistant for Acinetobacter baumannii complex (we rarely 
isolate calcoaceticus).Iƻǿ Řƻ ȅƻǳ ƛƴǘŜǊǇǊŜǘ ǘƘŜ ŎƻƳƳŜƴǘΚέ

ÅWG Discussion: do we need this comment at all? Comment is referring to ampicillin, 
not sulbactam.  Does this belong in IR tables or in Table 2B-2?  

ÅWG Decision: Remove from IR table

ÅMAIWG Vote 9 approved;  0 opposed; 0  abstained 

mailto:divc@mail.asmusa.org


Intrinsic Resistance Working Group 
Burkholderiacepacia

ÅwŜǾƛŜǿŜŘ wƻǎŜƳŀǊȅ {ƘŜΩǎ ǇǊŜǎŜƴǘŀǘƛƻƴ ŦǊƻƳ WǳƴŜ нлмтΣ ƳŀŘŜ ŀŦǘŜǊ Ŏƻƴǎǳƭǘŀǘƛƻƴ ǿƛǘƘ 
John Lipuma

ÅReviewed EUCAST IR table for Burkholderiaϧ άƴƻ .tέ ǊŀǘƛƻƴŀƭŜ

ÅWhat is intrinsic resistance?

ÅTwo new recent publications ςalso indicating that not all drugs are testing as resistant

ÅRe-iterated WG previous decision to remove cefepimeand imipenemfrom IR table. 

ÅhǘƘŜǊ ŘǊǳƎǎ ǳǇ ŦƻǊ ǊŜǾƛŜǿ όŦǊƻƳ wƻǎŜƳŀǊȅΩǎ ǇŀǇŜǊύ - Current data suggest 
reconsideration of pip/tazo, aztreonam, ceftriaxone, trimethoprim, ertapenem, and 
perhaps all beta-lactams from the table due to lack of conclusive data for intrinsic 
resistance.

ÅAlso possible listing of B. vietnamensisas an exception to aminoglycoside

ÅWG discussion:  can we use IE or ** and explain the difference?

ÅWhat is intrinsic resistance?



CLSI vs. EUCAST (v3.1): B. cepaciacomplex
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* drug not listed in table
Blank = listed in table with no indication of intrinsic resistance



Definition of “Intrinsic Resistance”



Intrinsic Resistance Working Group 
Burkholderiacepacia

Drug

Cefepime Previously recommended to remove IR

Imipenem Previously recommended to remove IR

Pip-Tazo RemoveIR?

Ceftriaxone RemoveIR?

Aztreonam RemoveIR?

Ertapenem RemoveIR?

Trimethoprim RemoveIR?

5ƻ ǿŜ ƴŜŜŘ ŀ ŦƻƻǘƴƻǘŜ ƻǊ άL9έΚ











Discussion

ÅFelt that we needed to keep B. cepaciacomplex in Appendix for coli 
stin

ÅDid not have data for ertapenemin papers reviewed.

ÅLŦ ǿŜ ǊŜƳƻǾŜ άwέ ǿŜ ǇǊƻōŀōƭȅ ƴŜŜŘ ƴƻǘŜ ŜȄǇƭŀƛƴƛƴƎ ǿƘȅΦ  

ÅBurkholderiais probably the worst case, but want to go back through 
others in appendix

ÅConsensus vote



MAIWG Vote: 8 approved;  1 opposed; 0  abstained 



Intrinsic Resistance Working Group 
Burkholderiacepacia

ÅCLSI Burkholderiacepaciacomplex intrinsically resistant table comment: (from Tom 
Thomson)

Å* =

ÅBurkholderiacepaciacomplex isolates have chromosomal genes that encode 
resistance mechanisms that may not be expressed, resulting in susceptible or low 
MIC testing results.  Recall, intrinsic resistance implies the presence of resistance 
mechanisms in natural or wild-type strains that result in phenotypic resistance for 
all or nearly all strains.  Environmental B. cepaciacomplex strains have low MICs to 
many antimicrobials whereas clinical strains, such as those from cystic fibrosis 
patients, have very high MIC values to most antimicrobials.  There is insufficient 
clinical evidence to confirm whether or not strains that test susceptible, in spite of 
the presence of chromosomal resistance genes, will be eradicated in vivo.  
Therefore, the Intrinsic Resistance Working Group was unable to confirm strains as 
intrinsically resistant.     Consult ID/Micro!  Look at Table 2!  



FosfomycinSusceptibility 
Testing Ad Hoc Working Group 

Amy Mathers, MD, D(ABMM) (Co-chair)

Robert K. Flamm, Ph.D. (Co-chair) 

Mandy Wootton, PhD (EUCAST) 

Karen (Kitty) Anderson, PhD 

Lauri D. Thrupp, M.D. 

KiofumiOhkusuPh.D. 

Laura M. Koeth, PhD 

Betsy Hirsch, PharmD, RPh

Virginia Pierce, MD



Agenda for June Meeting

1. Review and finalize a recommendation on interpretation of 
colonies within the zone for interpreting disk diffusion for E. 
coli. 

2. Clarify wording in M100 to guide laboratorians about not 
testing Enterobacterialesother than E. coli VOTE

3. Other outstanding issues, including new data re. breakpoints 



Current M100
ÅFor testing and reporting of E. coli and E. faecalis urinary tract 

isolates only

ÅThe 200-µg fosfomycin disk contains 50 µg of glucose-6-
phosphate 

ÅOnly approved MIC method for testing is agar dilution using 
agar supplemented with glucose-6-phosphate 

ÅBroth dilution MIC testing should not be performed

Test/Report
Group

Antimicrobial
Agent

Disk
Content

Interpretive Categories 
and
Zone Diameter 
Breakpoints,
nearest whole mm

Interpretive Categories 
and
MIC Breakpoints,
µg/mL Comments

S               I              RS               I              R

U Fosfomycin нлл ˃g җ мс13ς15 Җ мнҖ сп128 җ нрс(16)For testing and reporting ofE. coli urinary tract 
isolates only.
(17)The approved MIC testing method is agar dilution. 
Agar media should be supplemented with 25 ˃Ǝ/mL of 
glucose-6-phosphate. Broth dilution testing should not be 
performed.
(18)The 200-˃Ǝfosfomycindisk contains 50 ˃Ǝof 
glucose-6-phosphate.



Can we ignore the inner colonies?
From January 2018 
ÅShould we change to ignore the inner colonies on E. coli when tested 

by disk diffusion?
ÅThis is what EUCAST does

ÅNot enough data to decide in January

ÅReview of recent data on inner colonies

ÅLiterature review of fitness related to resistance

ÅReview data and decision from EUCAST

ÅWould need guidance images for the document



SE133: Fosfomycin resistance genes NOT likely, but results are uncertain (uhpB: M75T) ES 151: Fosfomycin resistance genes likely, but results are uncertain

FR 158: Fosfomycin resistance genes NOT likely, but results are uncertain (bad assembly in cyaA gene) ES 111: Fosfomycin resistance genes likely, but results are uncertain (uhpC: I109M)

ES 78: Fosfomycin resistance genes NOT likely, but results are uncertain (uhpB: Q141H)

Examplesof zones(and Etestellipses) in relation to WGS results



Summary of discussion

ÅInner colonies in E. coli are relatively infrequent
Å3% of isolates tested; 1/3 repeat 

ÅIt appears most of this is accounted for with mutations which confer 
fitness cost to the bacteria

ÅThere was concern guidance around ignoring inner colonies in E. coli 
other species would be extrapolated where the data is less clear



AHWG Motion

Motion to continue to leave document as is without additional 
comment to ignore colonies within the zone

7- for leaving as is; 0-opposed  

Methods A&I: 

No change, no vote 



Fosfomycinsusceptibility testing frequently requested on 
non-E. coli

ÅClinical impact is not known 

ÅNeeds PK/PD 

ÅHowever, many non-E. coli Enterobacterialesand 
Pseudomonasaeruginosa
Åhave higher MIC90 than E. coli

Åhave frequent colonies within the zone of inhibition

Åhave additional mechanisms of resistance to fosfomycin(FosA)

ÅSuggested we provide additional clarification in comment 16 
for not performing fosfomycintesting non-E. coli? 



Potential comment change

(16) These testing methods and interpretive criteria apply only toE. coliurinary 
tract isolates and should not be extrapolated to other species of EnterobacterialesΦέ

Test/Report
Group

Antimicrobial
Agent

Disk
Content

Interpretive Categories and
Zone Diameter Breakpoints,
nearest whole mm

Interpretive Categories and
MIC Breakpoints,
µg/mL Comments

S               I              R S               I              R

U Fosfomycin нлл ˃g җ мс 13ς15 Җ мнҖ сп 128 җ нрс

(16)For testing and reporting ofE. coli urinary tract isolates only.
(17)The approved MIC testing method is agar dilution. Agar media 
should be supplemented with 25 ˃Ǝ/mL of glucose-6-phosphate. 
Broth dilution testing should not be performed.
(18)The 200-˃Ǝfosfomycindisk contains 50 ˃Ǝof glucose-6-
phosphate.

Methods A&I voted to modify (16) as above: 
10 in favor, 0 opposed 



Presentation about PK/PD, urine concentration and impact of absence 
of G-6-P in urine and influence on current breakpoint



Next steps for AHWG? 

ÅAdditional education/ outreach to clinical laboratories to NOT test 
non-E. coli Enterobacteriales

ÅShould the current urine breakpoint be revisited? 

ÅReview closely all data about G-6-P

ÅNeed PK/PD/animal data to understand other species and BP

ÅUpcoming clinical trial data timing

ÅFosfomycinIV may be coming to US



Informational items 



Should ESBL testing be recommended for 
Raoultella(former Klebsiella)? 
ÅEUCAST recommendation: 

ÅQuestion: Did they have data, or was this inferred? 

ÅPer E. Matuschek& C. Giske 
ÅNo new data; placement in group 1 was extrapolated from Klebsiella(and 

many still report Raoultellaas Klebsiella) 



ESBL testing in Raoultella(2) 

ÅRaoultellainfrequently isolated; only fraction would need 
ESBL test 
ÅRaoultellan ~50/ year; approx. 10% ctx-R

ÅNeed data re. presence of ESBL in this species AND 
performance of ESBL tests before we could consider 
including 
ÅRequest for any existing data from CDC

Å5ƻƴΩǘ ŜƴŎƻǳǊŀƎŜ ǘƘƻǎŜ ǿƘƻ ŀǊŜ {¢L[[ ǳǎƛƴƎ ƻƴƭȅ 
cephalosporin breakpoints 



How should labs report Intrinsic 
Resistance when drugs aren’t tested 

Susan Butler Wu

Janet Hindler

Romney Humphries

Audrey Schuetz



Issue #1
Å[ŀōƻǊŀǘƻǊƛŜǎ ƻŦǘŜƴ ŀǎƪ ǿƘŜǘƘŜǊ ǘƘŜȅ ǎƘƻǳƭŘ ǊŜǇƻǊǘ άwέ ǊŜǎǳƭǘǎ 
ŦƻǊ ŀƴ ŀƴǘƛƳƛŎǊƻōƛŀƭ ŀƎŜƴǘ ǘƻ ǿƘƛŎƘ ŀƴ ƛǎƻƭŀǘŜ Ƙŀǎ ƛƴǘǊƛƴǎƛŎ άwέ 
(IR) but is not tested
ÅCurrent guidance not clear

ÅWhy report? 
ÅPatient may be receiving the drug
Å[ŀŎƪ ƻŦ ŎƭƛƴƛŎƛŀƴ ŀǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜ ŘǊǳƎΩǎ ŀŎǘƛǾƛǘȅ ςpatient safety issue 

- enhance antibiotic stewardship

ÅHow often might a laboratory be asked to do this?
ÅOn request (infrequent; MD may not be aware of IR)
ÅAlways (ASP asks them to add process to SOP)

Iƻǿ ǎƘƻǳƭŘ ǊŜǎǳƭǘǎ ŦƻǊ άLwέ ōŜ ǊŜǇƻǊǘŜŘΚ
Å5ǊǳƎ ƭƛǎǘŜŘ ƛƴ ǇŀƴŜƭ ǿƛǘƘ άwέ
ÅComment added to AST report?



CLSI M100S 27th ed. Appendix B.

Appendix B. Intrinsic Resistance

Intrinsic resistance is defined as inherent or innate (not acquired) antimicrobial resistance, which is reflected 
in wild-type antimicrobial patterns of all or almost all representatives of a species. Intrinsic resistance is so 
common that susceptibility testing is unnecessary.For example, Citrobacterspecies are intrinsically resistant 
to ampicillin. 

These tables can be helpful in at least three ways:
1) they provide a way to evaluate the accuracy of testing methods; 
2) they aid in the recognition of common phenotypes; and 
3) ǘƘŜȅ Ŏŀƴ ŀǎǎƛǎǘ ǿƛǘƘ ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ŎǳƳǳƭŀǘƛǾŜ ŀƴǘƛƳƛŎǊƻōƛŀƭ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ǘŜǎǘ ŘŀǘŀΦ Lƴ ǘƘŜ ǘŀōƭŜǎΣ ŀƴ άwέ 

occurring with an organism-antimicrobial agent combination means that strains should test resistant. A 
small percentage (1% to 3%) may appear susceptible due to method variation, mutation, or low levels of 
resistance expression.  

! άǎǳǎŎŜǇǘƛōƭŜέ ǊŜǎǳƭǘ ǎƘƻǳƭŘ ōŜ ǾƛŜǿŜŘ ǿƛǘƘ ŎŀǳǘƛƻƴΦ 9ƴǎǳǊŜ ŀƴǘƛƳƛŎǊƻōƛŀƭ ǎǳǎŎŜǇǘƛōƛƭƛǘȅ ǘŜǎǘ ǊŜǎǳƭǘǎ ŀƴŘ 
ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀǊŜ ŀŎŎǳǊŀǘŜ ŀƴŘ ǊŜǇǊƻŘǳŎƛōƭŜΦ {ŜŜ !ǇǇŜƴŘƛȄ !Σ ŦƻƻǘƴƻǘŜ άŀΦέ

Intrinsic Resistance



Specimen:  BAL
Diagnosis:  VAP

Stenotrophomonas maltophilia

ceftazidime Ò1 S

levofloxacin Ò1 S

minocycline Ò1 S

trimeth-sulfa Ò0.5/9.5 S

MIC (µg/ml)

Example ςpotential for erroneous 
extrapolation

Risk of extrapolating meropenem-Sbecause 
ceftazidime-S



Specimen:  Pleural fluid
Diagnosis:  Empyema

Pseudomonas aeruginosa

amikacin >32 R
cefepime >32 R
ceftolozane-tazobactam >16/4 R
ciprofloxacin >4 R
ertapenem R
gentamicin >16 R
imipenem >8 R
meropenem 1 S
piper-tazobactam >128/4 R
tobramycin >16 R

MIC (µg/ml)

Solution #1

Report ertapenem as R 
(without MIC), even if not 
tested for AST.

Pro: 
- Patient Safety: If report as R there is not 
misunderstanding. No one reads the 
comments 

Con:
-LŦ ǊŜǇƻǊǘ άwέ ƛƴŎƻƴǎƛǎǘŜƴǘƭȅΣ ŎƭƛƴƛŎƛŀƴǎ Ƴŀȅ 
think the drug may be ineffective for current 
isolate but perhaps could be a consideration 
for other isolates.  



Specimen:  Pleural fluid
Diagnosis:  Empyema

Pseudomonas aeruginosa

amikacin >32 R
cefepime >32 R
ceftolozane-tazobactam >16/4 R
ciprofloxacin >4 R
gentamicin >16 R
imipenem >8 R
meropenem 1 S
piper-tazobactam >128/4 R
tobramycin >16 R

MIC (µg/ml)

Solution #2

Report Comment:
ά!ƭƭ Pseudomonas aeruginosa 
are intrinsically resistant to 
ertapenemΦέ

Pro: 
- Aligns w/ report comments currently used
- Expert rules can facilitate IR reporting with use 

of automated systems
- Circumvents any issues associated with 

reporting a drug not tested

Con:
- Often difficult to accomplish adding comments 

with current LIS/HIS systems
- Comments often not read



What do the regulators say? 

ÅOur group reached out to Dr. Elizabeth Palavecinoςkindly offered to 
reach out to CLIA folks on our behalf:
ÅKaren Dyer, director of the division of laboratory services at CLIA

ÅRegina Van Brakle, microbiology, CLIA

ÅResponseΥ ά²Ŝ ƘŀǾŜ ŀƴ ƛǎǎǳŜ ǿƛǘƘ ǊŜǇƻǊǘƛƴƎ ŀƴ ŀƴǘƛōƛƻǘƛŎ ŀǎ ǊŜǎƛǎǘŀƴǘ 
that was never tested, even if it is intrinsically resistant, unless it is 
ǊŜǇƻǊǘŜŘ ŀǎ ŜƛǘƘŜǊ Lw ƻǊ ǊŜǇƻǊǘŜŘ ǿƛǘƘ ŀ ŎƻƳƳŜƴǘΦέ



ÅFinal recommendation to leave the language about reporting as is

ÅNo vote necessary



M100-S28E

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-tazobactamamong non- -̡lactamase-producing 
enterococci. Ampicillin susceptibility can be used to predict imipenem 
susceptibility, providing the species is confirmed to be E. faecalis.

-CǊƻƳ ¢ŀōƭŜ м!  ŦƻƻǘƴƻǘŜ άƴέ ϧ ¢ŀōƭŜ н5Σ ŎƻƳƳŜƴǘ άрέ



Update on ampicillin as a predictor of imipenem and 
piperacillin for E. faecalis

ÅPresented in January two reports (Greece and Brazil) where penicillin 
was a better predictor of piperacillin and imipenem than ampicillin

ÅMay be because of an emerging resistance mechanism

ÅSuggestion to gather isolates and data to understand the degree of 
the issue

ÅVerbally heard that there may be more penicillin-R ampicillin-S 
isolates on the West Coast



Looks like there are very few PCN-R AMP-S 
Isolates on the East Coast
Division of Infectious Diseases and International Health

Rutgers, NJ 

NavaneethNarayanan, PharmD, BCPS 

E. faecalis: 

2014 (MicroScan): 

633 isolates with 6 demonstrating penicillin resistance 

+Ampicillinresistant= 3 isolates(630/633 = >99% S) 

+Ampicillin susceptible=3 isolates (627/630 = >99% S 
among amp-S) 

2017 (BD Phoenix): 

643 isolates with 11 demonstrating penicillin resistance 

+Ampicillin-resistant= 6 isolates(637/643 = 99% S) 

+Ampicillin susceptible = 5 isolates(632/637 = 99% S) 

NY-Presbyterian Hospital/Weill Cornell Medical 
Center 

Steve Jenkins PhD F(AAM), D(ABMM) E. faecalis: 

(5,125 isolates of tested) 

99% were susceptible to both ampicillin and penicillin 
(no breakdown available of ampicillin susceptible 
penicillin resistant isolates). 

University of Virginia Medical Center 

Lindsay Donohue, PharmD 

E. faecalis 

20 consecutive isolates with 1 isolate with penicillin 
resistance 

100% (20/20) ampicillin susceptible 

95% (19/20) ampicillin susceptible penicillin 
resistant (by E-test) 



Call for Data/ Isolates –Amp/Pen 
Enterococcus
ÅPlease contact Dr. Mathers



Issues sent to Text & Tables

ÅStrengthen recommendation for Inducible Clindamycin Resistance 
testing 

ÅHow to interpret differences in reported significant digits 


