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Second consultation on EUCAST guidelines for detection of resistance mechanisms and specific 
resistances of clinical and/or epidemiological importance, July 2013  

The first draft guidelines for detection of resistance mechanisms and specific resistances of clinical and/or epidemiological 
importance were released for consultation on 21st December 2012 and multiple comments were received. A table of comments and 
responses from the subcommittee are included in the accompanying comments and responses document. As the document has 
subsequently been extensively revised it is now released for a second consultation. Comments on the current version should be 
sent on this form before 16th September 2013 to the chairman of the EUCAST subcommittee which has prepared these guidelines, 
Dr Christian Giske (christian.giske@karolinska.se). 
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Comments from  
(Name, 
Address, 
Email) 

Section 
number Comments Response 

NWGA, 
Scientific Secretary 
P. Christoffer Lindemann 
University of Bergen 
Dept. Of Clinical Science 
5020 Bergen 
Norway. 
pc-linde@online.no 

6.4.2 The present version of the document gives the 
impression that the tests are equal. 
However, some studies (eg Yusof A et al. J.Clin 
Microbiol 2008;46:3042-3047, Howden BP et al. 
Clin Micrbiol Rev 2010;23:99-139.) indicate that 
agar screening methods are inferior to MET or 
GRD tests when compared with PAP/AUC as the 
gold standard. 
Presenting differences between the tests 
(sensitivity, specificity, labour, time, cost) might 
be helpful for laboratories in choosing the method 
best suited for their clinical setting and MRSA 
prevalence. 
In conclusion, we suggest adding information 
regarding sensitivity and specificity for the three 
screening methods mentioned in the document 
(Macro gradient test, GRD gradient test , MH5T 
screening agar). 

At this stage the decision of the subcommittee is 
that is not feasible to do hVISA-testing in all 
settings, not the least because of the lack of access 
to confirmatory methods in many countries. For this 
reason the part about hVISA testing has been 
reduced, and therefore we do not find it necessary 
to elaborate on sensitivities and specificities of the 
various methods. This information can be found in 
the literature for those that have access to 
confirmatory methods and would like to establish 
these techniques. 

 
Comments from  
(Name, 
Address, 
Email) 

Section 
number Comments 

 
 
Response 

Annalisa Pantosti 
Istituto Superiore di Sanita 
Viale Regina Elena 299, 
Rome-IT 
annalisa.pantosti@iss.it 

5.1 I would not mention PBP2c in the second line 
without a reference or an explanation. I believe 
that most people consulting the EUCAST 
guidelines are not familiar with it (neither do I) 

We have removed PBP2c from the document, since 
it is not established terminology, and may be 
confusing to readers. 

5.3 and following Reference numbers do not much the correct 
citations 

This has been corrected. 
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7.4 I see problems. with the references. In this 
section ref 14 should replace ref 13 

This has been corrected. 

7.4.4 Here ref 14 should not be cited. Instead insert ref 
13. Ref 12 is  never mentioned in the text 

This has been corrected. 

8.2 I would say that the primary targets of penicillin 
are both pbp2b and pbp2x (see ref 2) 
“ beta-lactam resistance depends not only on the 
number of low-affinity mosaic PBPs present in 
the isolate, but also on modification of the 
specific PBPs that are essential for S. 
pneumonia”The meaning of this sentence is not 
clear to me. 

We have modified the sentence. 

8.4.3 The mechanism could be better defined as 
“mosaic PBP “ as in 8.2 instead of  a generic 
PBP-change. 

This has been changed. 

 
 
Comments from  
(Name, 
Address, 
Email) 

Section 
number Comments 

 
Response 

John Turnidge on behalf of 
the Australian NAC 

Title Perhaps the title should say “EUCAST guidelines 
for the phenotypic detection of resistance….” 

Although the emphasis is on phenotypic tests, as 
mentioned in the introduction, some genotypic tests 
have also been mentioned, so we have maintained 
the title of the document. 

Section 2, Figure 
1 and Table 2 

There is a small difference between these two 
entities. In the Figure, the third box in the second 
tier states “Synergy with DPA only” while the 2nd 
column heading talks about “DPA/EDTA” and the 
4th column about” DPA+APBA”. It would be best 
if they aligned 

EDTA has been added except in the 4th column, 
where data are only available with DPA+APBA. 

Section 2, Figure 
1 footnote 2 

The usual style for EUCAST is to use “<11mm” 
rather than “≤10mm” 

We agree and have changed it. 
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Section 2, Table 2 Should “ZD <11mm” be added to the Temocillin 
column? 

Has been added. 

Section 2 
generally 

Of course there have been further publications 
on this subject since July. Probably no great 
need to add in though. 

There have been no significant multicentre studies 
that would affect any of the recommendations. 

3.4, paragraph 2, 
sentence 2 

There are three breakpoints in fact; they are all 
≤1 of course 

This has been included. 

3.4, paragraph 2, 
sentence 3 

Another useful reference for cefpodoxime 
problems is Oliver et al., AAC 2002; 46:3829-36 

The reference has been added. 

 Section 3, Table 1 Australia would favour REMOVING cefpodoxime 
from the Table because of poor specificity, or at 
least making it secondary 

In the first version it was a secondary test, but 
several commented that it should be presented in 
the table like the other options. 

Section 3, Figure 
1, footnote 1 

This presumes cefoxitin has been tested, and if 
so the cefepime ± clav test should be performed 
“in addition to the tests in the box” 

We have included cefoxitin in the figure. 

3.4.1 Should some statement be made about 
Enterobacteriaceae other than those listed in 
parts A and B? 

For other species than those listed we lack 
experience, but probably they would be classified 
together with group 2 organisms. It is difficult to 
make the list exhaustive, as there are many species 
within the Enterobacteriaceae. 

3.4.2.E Better to say “K1 = OXY-like”. 
Also, could something be said about Proteus 
penneri? 

We have put parenthesis around “OXY-like”. 
Proteus penneri has been added. 

3.4.3, Para 1 In what way are AAC β-lactamases an 
exception? 

They do not confer cefoxitin resistance. This has 
been clarified. 

Section 4 title “Acquired” or “Plasmid-mediated”? In fact not all of them are plasmid-mediated, so we 
have kept the title, but explained in section 4.2 that 
they are often referred to as plasmid-mediated 
AmpC enzymes. 

4.3. para 1 Are there any other inducible types other than 
DHA? 

Yes, the reported inducible variants are ACT-1, 
DHA-1, DHA-2 and CMY-13 

 Should the top box be using “R” or “NS”? There is a recent publication supporting R as 
appropriate (Edquist et al, ref 14). However, we 
have added in the footnote to the figure that 
investigating non-susceptible strains would be an 
approach with slightly higher sensitivity, albeit much 
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lower specificity. 

Section 4, Figure 
1, footnote 1 

Why are we are looking for plasmid-borne 
AmpCs in ESBLs producers. Having found one 
form of transmissible resistance, the infection 
control implications don’t change if a second is 
found. 

This could be dealt with in various ways depending 
on the local epidemiology. We have slightly modified 
the phrasing in the figure text, and have also added 
some information regarding this in the introduction. 

Section 5, 4.1 top 
on p25 

“reagent” is better than “substance”, and in the 
following sentence state the reason “is 
discouraged due to poor correlation with the 
presence of mecA…”  

The additional information on poor correlation with 
mecA has been added. “Substance” has been 
changed to “agent”. 

 Section 6.1 Should we be mentioning here that using Etest to 
determine MIC reads higher than reference BMD 
(by half a two-fold dilution at least)? It is done 
below… 

We do not believe that this should be included in the 
definition section. 

6.2, last line on 
p27 

“check for” rather than “detect” Replaced by “investigate for” 

6.2 last line of 3rd 
para 

“GISA and GRSA, which are…” Changed as suggested. 

6.4 1st line Disk diffusion CAN detect GRSA Added. 

6.4.1, Para 1, last 
sentence 

Make clear that this is a BMD testing MIC value This has been specified. 

6.4.2.C Is there a reference for teicoplanin screening 
agar? 

A reference has been added. 

 
 
Comments from  
(Name, 
Address, 
Email) 

Section 
number Comments 

 
Response 
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Martin Kaase, Bochum, 
Germany 

2.4.3 The sensitivity of the modified cloverleaf (Hodge) 
test is not generally poor, but very good for KPC, 
VIM and OXA-48. Only for NDM the sensitivity is 
poor. Thus I would suggest to write: “... to 
interpret and specifity are poor ...” 

The phrasing has been modified. 

2.4.3 Table 2: It makes no sense to show detailed 
thresholds for the increase in zone diameter 
without giving the information of the content of 
DPA, EDTA, APBA, PBA and CLX on the disks. 
In my opinion optimal thresholds should be 
determined by an ROC analysis and of course 
the results would differ according the content of 
the inhibitory substances of the disks. Should 
other companies, which try to market similar 
commercial CDT assays in the future calibrate 
their disks to fulfill these detailed threshold 
criteria? That makes no sense. 
 
I can imagine that the two companies (MAST and 
Rosco) are probably not willing to disclose the 
content of the inhibitory substances. But in this 
case I would suggest, just to write 'positive' or 
some kind of abbreviation into the table instead 
of '>=5 mm' and to indicate in a footnote that the 
respective threshold is to be found in the 
package insert of the assay or in the original 
publcation of the in-house test used. 

We agree, and have therefore written “+” instead 
of specifying the zone diameter required. We 
have instead stressed that the definition of 
synergy depends on which commercial product is 
used. 

 
 
 
Comments from  
(Name, 
Address, 
Email) 

Section 
number Comments 

 
Response 

 
Monica Österblad, 
Antimicrobial Resistance 

3, p. 13 Check the footnotes to ESBL Figure 1! I can’t find 
any number 3. 

This has been corrected. 
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Unit, National Institute for 
Health and Welfare, 
Kiinamyllynkatu 13, 20520 
Åbo, Finland 

 
 
 
Comments from  
(Name, 
Address, 
Email) 

Section number Comments 

 
Response 

Mandy Wootton (on behalf 
of BSAC), University 
Hospital of Wales, Cardiff, 
UK 

All Importance of detection of resistance mechanism 
table in each chapter: This table is not particularly 
helpful. The need for identification of resistance 
mechanism and the level of identification needed 
for public health or infection control purposes will 
vary both geographically and temporally 
depending on the prevalence and heterogeneity 
of different resistance mechanisms. Suggest 
removal. 

This table was specifically asked for by the 
EUCAST Steering Committee to summarize the 
main points presented in the document 
regarding the relevance of the mechanism. We 
agree that to some extent the importance of 
various mechanisms will vary, but still have 
decided to maintain the tables.  
 

 Further comments 
to all 

If the tables are a key element of the document 
then could there be some explanation to clarify 
the expected response of health authorities to the 
information received. Perhaps the introduction 
could include explanation of the need for variable 
levels of response to detection of the different 
resistance mechanisms depending on local and 
global epidemiology. 

 

An explanatory sentence has been added to the 
introduction to address these issues. 

 

 2.4.1 The statement that meropenem offers the best 
compromise between sensitivity and specificity is 
subjective and would depend on local 
prevalence/epidemiology. In low (or zero) 

Meropenem	  has	  very	  high	  sensitivity	  regardless	  of	  
the	  epidemiology	  when	  using	  the	  epidemiological	  
cut-‐off	  value.	  There	  is	  no	  evidence	  to	  suggest	  that	  
ertapenem	  will	  be	  more	  sensitive.	  Large	  multicentre-‐
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prevalence areas, the higher sensitivity/lower 
specificity of ertapenem testing may be 
appropriate. Would it be possible to add a column 
to table one to describe the sensitivity and 
specificity of each disc (either quantitatively or 
qualitatively). 

studies	  addressing	  sensitivity	  and	  specificity	  for	  
various	  strategies	  are	  lacking,	  so	  it	  would	  not	  be	  
possible	  to	  present	  percentages.	  Those	  who	  prefer	  
to	  work	  with	  ertapenem	  will	  also	  find	  information	  in	  
the	  table.	  Finally,	  if	  all	  laboratories	  using	  a	  similar	  
strategy,	  it	  would	  increase	  comparability	  of	  data	  in	  
the	  EARS-‐Net	  system.	  As	  such,	  the	  approach	  with	  
meropenem	  is	  still	  recommended.	   

 Further comment 
on 2.4.1 

Throughout the USA, where KPC is a particular 
problem ertapenem is used in preference to 
meropenem because of its higher sensitivity. 
Although no multicentre study has been published 
anecdotal evidence is overwhelming. In Wales, 
where prevalence of carbapenemase producers is 
low, ertapenem resistant enterobacteriaceae (but 
meropenem susceptible) often contain no 
carbapenemase – exhibiting higher sensitivity, 
lower specificity.    

We believe the reason why ertapenem has been 
reported as more sensitive is because the 
clinical breakpoint  has been applied rather than 
the meropenem ECOFF.. 

 2, Table 1 Screening cut offs for Meropenem are confusing, 
>25 in Table but <27 in footnote. If these cut offs 
are to be used in areas of low (or Zero) CPE 
prevalence, which is recommended? (since a lab 
would not know which carbapenemase will 
emerge first) 

It is sometimes observed with OXA-48 
producers during outbreaks that the zone 
diameter can be up to 26 mm (instead of up to 
24 mm). However, it is difficult to recommend 
routine use of a cut-off that will cut into the wild-
type population. 
 

 Further comments 
on 2, Table 1 

The standing committee feel the table remains 
confusing and does not provide laboratories with 
clear guidance. 

The sentence has been modified. Now stated 
that endemic countries should use 27 mm. This 
particular challenge is under further investigation 
in the EUCAST Antimicrobial Susceptibility 
Testing Laboratory. 
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 2, Table 2 Temocillin column is slightly confusing as MBL 
producers also exhibit high MICs. 

We are not sure what the confusion is. NA 
means “not applicable” and denotes that 
temocillin is not providing useful information 
unless there is a specific question regarding 
whether the isolate has ESBL plus porin loss or 
OXA-48. There is no need to consider temocillin 
in other scenarios. 

 Further comments 
on 2, table 2 

We understand the reasoning behind the testing 
of temocillin. However, if temocillin is tested at the 
same time as synergy testing the user may be 
distracted by a resistance to temocillin for other 
resistance mechanisms. Suggest addition of 
>32mg/L in all resistance mechanisms (where 
appropriate) and add a footnote to all resistance 
mechanisms except OXA-48 stating that although 
resistant it is not used in the algorithm.  

Instead of “not applicable” we have written 
“variable”, and hope that this will clearer. 

 3, 3.4.1.E False ESBL positive result in K. oxytoca can also 
be exhibited when using cefepime as well as 
cefotaxime. 

We agree, but normally it would not be normal to 
use a cefepime ESBL-test for this species  
 

 Further comments 
to 3, 3.4.1.E 

Many laboratories now use automated 
susceptibility testing. The two most widely used 
systems are Vitek2 and Phoenix. Cefepime is 
included on most Vitek2 (BioMerieux) and 
Phoenix (Becton Dickinson) Gram negative AST 
panels.  

We have added that false positive isolates may 
also arise in K. oxytoca when using cefepime +/- 
clavulanic acid. 

 3, 3.4.1 This section is a little confusing. In 3.4 
cefpodoxime is suggested as a sensitive test (but 
lacking specificity), and in table 1 criteria are given 
for CPD. However in 3.4.1 CPD is not mentioned 
and only CTX and CAZ testing is recommended. 

Cefpodoxime is only intended as a screening 
compound. Hence, we recommend  always to 
continue with susceptibility testing of both 
cefotaxime and ceftazidime.  
 

 Further comments 
on 3, 3.4.1 

To avoid confusion, we would advocate adding 
the screen with CPD to figure 1 to be consistent 

Cefpodoxime has been added to the figure. 
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with table 1. 

 3, 3.4.1.B Suggest reiteration of use of cefepime to detect 
ESBL due to it being ampC β-lactamase stable. 

 

This is covered in 3.4.3  
 

 Further comments 
on 3, 3.4.1.B 

See cefepime request above. A sentence has been added. 

 3, 3.4.1.E It is stated that a similar phenotype may also be 
encountered in Proteus vulgaris etc. Suggest add 
that the synergy is stronger. 

This would need a published reference 
 

 Further comments 
on 3, 3.4.1.E 

Synergy is found in K. oxytoca as well as Proteus 
with dereppressed ampC. 

No published reference exists for Proteus, 
however, accepted wisdom suggests that if an 
isolate has derepressed chromosomal beta-
lactamase, the cepfotaxime MIC comes down 
from 2-4 mg/L to 0.03 mg/L or less i.e. 100-fold in 
the presence of clavulanate. 

The ref below suggests a 14-19-fold synergy 
between cefotaxime & clav vs K1 hyper-producing 
oxytoca:  

http://jac.oxfordjournals.org/content/53/3/545/T1.e
xpansion.html 

We still believe it has not been proven that a 
phenotypic method can be used to discriminate 
between false positives and ESBL-producers. A 
proper study would need to be set up to 
investigate this.  

 4.4 Fig 1 Include that if isolates are resistant to cefotaxime 
and ceftazidime but not 4th generation (cefepime) 
then they are likely to be ampC β-lactamase 
producers. 

We believe cefoxitin is a better marker. Few 
would test cefepime initially, so in both cases 
expanded testing would be needed.  
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 Further comments 
on 4.4 Fig 1 

We agree that FOX is a good marker but few labs 
will test FOX in Gram negative AST. Cefepime is 
included on many automated panels/cards and so 
will be more available and would be a good ampC 
stable marker.  

We have added this information in the footnote. 

 
Comments from  
(Name, 
Address, 
Email) 

Section 
number Comments 

 
Response 

 
Marc Struelens, ECDC, 
Stockholm, Sweden 
 

General In the introduction, it might be helpful to mention 
what is the intended audience and level of testing 
of the document, i.e. primarily microbiologists for 
use in routine testing in clinical laboratories and 
that it does not cover all technical procedures 
appropriate for mechanism identification at 
molecular (enzyme/PBP or gene sequence level) 
by reference or expert laboratories. 

A sentence regarding this has been added to the 
introduction. 

General Likewise, rather than mentioning only for ESBL, 
page 12, lines 7-8 that “in many areas ESBL 
detection and characterisation is recommended 
or mandatory for infection control purposes”, you 
may consider adding a sentence in the 
introduction such as: “In many countries, 
screening of patients colonized with bacteria 
harbouring resistance mechanisms described 
here of infection control or public health 
importance is recommended or mandated in 
health care setting by public health authorities for 
infection control purposes and/or public health 
notification. This guideline does not include 
active surveillance/screening test methods 
applicable for detection of colonisation with these 
resistant bacteria in human samples”. 

A sentence has been added to the introduction to 
explain that the document does not cover 
screening of carriage of many of the same 
resistance mechanisms that are mentioned in the 
document.  
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General In the introduction, paragraph 2, lines 7-8 it is 
stated that “systematic literature searches have 
been conducted”. Please add a method section 
or annex describing the search keywords, 
literature database sources and retrieval 
strategy, abstract review criteria for study 
inclusion and study retrieval/selection statistics, 
described in a flow chart according to standard 
systematic review reporting guidance 

According to the strict definition of “systematic 
literature searches” we have not used such 
methodology. It could be considered for next 
version of the guidelines, but in this version it 
would be impossible to reconstruct the search 
strategies used by all authors, as none were 
asked to work by this methodology. We have 
therefore removed the word “systematic”. 

 
Comments from  
(Name, 
Address, 
Email) 

Section 
number Comments 

 
Response 

 
Luc Dubreuil (on behalf of 
CA-SFM), Lille, France 
 

2 Table	  2	  temocillin	  R	  says	  MIC	  >	  32	  mg/L.	  Any	  
diameter	  for	  disk	  diffusion	  test	  ?	  

 

This has been added. 

6 6.3 : there is a need to emphasize the need to 
face the MIC and the dosage of vancomycin 
in blood at trough .  

 6.4: absence of screening methods such as 
teicoplanin 5mg/L 

Therapeutic drug monitoring is beyond the scope 
of the document. The teicoplanin screening 
method is included. 

7 7.4 detection of VanB remains problematic with 
automats  ok but better say do not use them 
in this case 

reference "(13)" is not the good one , maybe it is 
14 that fits better14)". 

The reference problem has been rectified. 

8 In table 1, ok to say that strains with an inhibition 
zone >20 mm using OXA1 µg, are 
susceptible to amoxicillin and ampicillin but 
with two conditions conditions :  
1) does not apply to meningitis 
2) if oxa 1µg ≥ 12 mm (instead of 8 mm) 
because in our experience we found 
pneumococci intermediate to amoxicillin or to 

We have clarified that the reporting of 
ampicillin/amoxicillin does not relate to 
meningitis. Regarding the cut-off, this is based on 
what can be found in the EUCAST breakpoint 
tables. This could be changed in the future, but at 
this point we need to relate to what is currently in 
the tables. Changes should first be made in the 
breakpoint table, following procedures in the 
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cefotaxime with diameter up to 11mm  due to 
variation in disk load as there are uploaded. 

EUCAST Ssteering Ccommittee. 

 3 In the document page 16 and 17 screening is 
given. Nothing to say about it except that in many 
cases it is not needed as either synergism with 
clavulanic acid on disk diffusion test or automats 
give the alert to the physician 
 
For detection it is necessary to test as a first run 
all the following antibiotics: cefoxitin, cefotaxime 
or ceftazidim and cefepim, (as ESBL may have 
also porin defects) 
 
 OK for media supplemented with oxacillin test in 
a second run 

It was decided in the Steering Ccommittee that 
detailed information on how sequential testing 
should be carried out is beyond the scope of the 
document, as this will be influenced by multiple 
local factors and tradition. 

3  
For ESBL the most famous paper is omitted 
 
Comparison of nine phenotypic methods for 
detection of extended-spectrum beta-lactamase 
production by Enterobacteriaceae. 
Garrec H, Drieux-Rouzet L, Golmard JL, Jarlier V, 
Robert J. 
J Clin Microbiol. 2011 Mar;49(3):1048-57. 

This reference has been added. 

2 There	  is	  a	  good	  paper	  indicating	  that	  temocillin	  
12	  mm	  is	  a	  good	  predictor	  of	  the	  presence	  of	  
oxacillinase	  48.	  I	  suggest	  mentioning	  and	  
emphasizing	  this	  point.	  

For	  OXA	  48	  it	  will	  be	  interesting	  to	  suggest	  that	  in	  
absence	  of	  synergism	  between	  amoxicillin	  and	  
clavulanic	  acid,	  ticarcillin	  and	  clavulanic	  acid	  and	  
same	  diameters	  for	  piperacillin	  and	  piperacillin-‐	  

We have included this reference. The other 
suggestions are good, and might be included in 
the future as more published data becomes 
available. 
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tazobactam	  	  is	  in	  favour	  of	  an	  oxacillinase	  and	  if	  
non	  -‐susceptible	  to	  ertapenem	  in	  favour	  of	  a	  
carbapenemase	  oxa-‐type.	  This	  is	  very	  helpful	  in	  
practise	  everyday 

2 An	  ertapenem	  	  cut	  off	  	  	  <	  25mm	  dose	  not	  appear	  
to	  us	  a	  good	  way	  as	  we	  recommend	  in	  France	  to	  
determine	  MIC	  if	  inhibition	  zone	  is	  less	  28	  mm	  
due	  to	  lack	  of	  correlation	  between	  MIC	  and	  
diameters	  for	  this	  drug.	  	  

cut	  offs	  are	  not	  sustained	  by	  solid	  references.	  	  

The	  NP	  test,	  as	  there	  is	  only	  one	  laboratory	  (P	  
Nordmann)	  who	  validates	  the	  test,	  
recommendation	  is	  to	  much	  emphasized	  

Only	  marketed	  tests,	  with	  several	  papers,	  should	  
be	  mentioned	  because	  NP	  test	  until	  
commercialization	  is	  a	  problem	  for	  the	  
habilitation	  of	  GLP. 

The correlation between MIC and disk diffusion is 
a matter for the EUCAST Antimicrobial 
Susceptibility Testing Laboratory. 
 
The cut-offs used are ECOFFs, and we believe 
there is solid evidence that these are the correct 
ECOFFs. Normally it is problematic to define a 
cut-off that will bisect the wild-type. 
 
We have added some more references regarding 
the CarbaNP-test. 

 


