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NCCLS First Supplement, 1981
- “used for anything that would grow”



EUCAST perspectives
• For some infections and agents, to attain good exposure is 

• easy (UTI)
• more difficult (meningitis)

and sometimes only a limited array of suitable agents are validated for use.

• These indications are evaluated separately by EUCAST.
• The AST numerical test-result is the same – the categorical interpretation may

differ.
• To have different breakpoints for different indications is sometimes a challenge in 

the clinical laboratory:
• Several agents are only used for uUTI so a misunderstanding is not likely
• Other agents may be used for several fundamentally different purposes, and the 

interpretation of results will differ.

We will discuss different solutions to avoid misunderstandings. 



Why EUCAST disease specific breakpoints
• The agent may be suitable for one indication only (uUTI, UTI, infections

originating from the urinary tract)
• Fosfomycin
• Nitrofurantoin
• Norfloxacin
• Pivmecillinam
• Trimethoprim

• The agent may be suitable for two very different indications (general systemic
infections and a very difficult or special target: meningitis, endocarditis)

• Benzylpenicillin
• Ampicillin
• Meropenem
• Cefotaxime
• Ceftriaxone



The laboratory perspective: Challenges

1. How much clinical information do we have?

2. (How do we make it work in the laboratory information system?)

3. Communication

Microbiology report
S. pneumoniae

Benzylpenicillin R
Ceftriaxone S



Example: S. pneumoniae blood isolate

S. pneumoniae blood isolate

Oxacillin: 13 mm (screen positive)

Benzylpenicillin (MIC 0,25 mg/L)

Cefotaxime MIC 0,06 mg/L

Ceftriaxone MIC 0,06 mg/L

Meropenem MIC 0,06 mg/L

How to report?
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S. pneumoniae blood isolate

Oxacillin: 13 mm (screen positive)

Benzylpenicillin (MIC 0,25 mg/L)

Cefotaxime MIC 0,06 mg/L

Ceftriaxone MIC 0,06 mg/L

Meropenem MIC 0,06 mg/L

Meningitis:
Benzylpenicillin R
Cefotaxime S
Ceftriaxone S
Meropenem S

Other indications:
Benzylpenicillin I
Cefotaxime S
Ceftriaxone S
Meropenem S

Example: S. pneumoniae blood isolate



S. pneumoniae blood isolate

Oxacillin: 6 mm (screen positive)

Benzylpenicillin MIC 2 mg/L

Ceftriaxone MIC 0,5 mg/L How to report?

Example: S. pneumoniae blood isolate





S ≤ R > ATU S ≥ R < ATU

Benzylpenicillin (meningitis) 0.06 0.06 Note Note

Oxacillin (screen only) NA NA 1 20 Note

Cefotaxime (indications other than 
meningitis)

0.5 2 Note Note

Cefotaxime (meningitis) 0.5 0.5 Note Note

Ceftriaxone (indications other than 
meningitis)

0.5 2 Note Note

Ceftriaxone (meningitis) 0.5 0.5 Note Note

Meropenem (indications other than 
meningitis)

2 2 Note Note

Meropenem (meningitis) 0.25 0.25 Note Note

Benzylpenicillin (indications other than 
meningitis)

0.06 2 Note Note

MIC breakpoints 
(mg/L)

Disk 
content 

(µg)

Zone diameter 
breakpoints (mm)

S. pneumoniae blood isolate

Oxacillin: 6 mm (screen positive)

Benzylpenicillin MIC 2 mg/L

Ceftriaxone MIC 0,5 mg/L

Example: S. pneumoniae blood isolate

Meningitis:

Benzylpenicillin R

Ceftriaxone S

Other indications:

Benzylpenicillin I

Ceftriaxone S

Principle: no I-category for meningitis breakpoints!



Example: S. pneumoniae blood isolate
Meningitis versus other indications

• Cerebrospinal fluid isolate might be available
• DK: Positive blood cultures are communicated to treating clinician by 

phone
• DK: For meningitis patients direct contact between clinical microbiologist 

and infectious disease specialist in the vast majority of cases

But: Not all meningitis cases are presented to the lab as meningitis cases, 
and we need to assume the worst case – eg. a warning on all oxa-screen 
positive isolates needs to be added.



Example: Indication ”uncomplicated UTI” / 
Enterobacterales

S ≤ R > S ≥ R <

Amoxicillin-clavulanic acid p.o. (uncomplicated UTI only)
E. coli , Klebsiella  spp. (except K. aerogenes ), Raoultella  spp. and P. mirabilis

32 32 20-10 16 16

Mecillinam p.o. (pivmecillinam) (uncomplicated UTI only), E. coli, 
Citrobacter  spp. Klebsiella  spp., Raoultella spp., Enterobacter  spp. and P. 
mirabilis 

8 8 10 15 15

Cefadroxil (uncomplicated UTI only)
E. coli , Klebsiella  spp. (except K. aerogenes ), Raoultella  spp. and P. mirabilis

16 16 30 12 12

Cefalexin (uncomplicated UTI only)
E. coli , Klebsiella  spp. (except K. aerogenes ), Raoultella  spp. and P. mirabilis

16 16 30 14 14

Cefixime (uncomplicated UTI only)
E. coli, Klebsiella spp. (except K. aerogenes), Raoultella spp. and P. mirabilis

1 1 5 17 17

Cefpodoxime  (uncomplicated UTI only)
E. coli , Klebsiella  spp. (except K. aerogenes ), Raoultella  spp. and P. mirabilis

1 1 10 21 21

Cefuroxime p.o. (uncomplicated UTI only), E. coli, Klebsiella spp. (except
K. aerogenes ), Raoultella spp. and P. mirabilis

8 8 30 19 19

Norfloxacin (uncomplicated UTI only) 0.5 0.5 10 22 22

Fosfomycin p.o. 
(uncomplicated UTI only), E. coli

8 8 200 24 24

Nitrofurantoin 
(uncomplicated UTI only), E. coli

64 64 100 11 11

Trimethoprim 
(uncomplicated UTI only)

4 4 5 15 15

Disk 
content 

(µg)

MIC breakpoints 
(mg/L)

Zone diameter 
breakpoints (mm)

Uncomplicated UTI: acute, sporadic or recurrent lower urinary tract infections 
(uncomplicated cystitis) in patients with no known relevant anatomical or 
functional abnormalities within the urinary tract or comorbidities.



Example:
Indication ”uncomplicated UTI” / Enterobacterales
No I-category
Refers to dosing table:



Example:
Indication ”uncomplicated UTI” / Enterobacterales
The easy ones: agents only used for uncomplicated UTI

Do not need any comment / further explanation (?)
(Microbiology reports is interpretated in relation to treatment
guidelines)

The difficult ones: agents also used for other indications, namely
complicated UTI

Danish perspective: only relevant for amoxicillin/clavulanic acid



Current breakpoints

Proposed breakpoints
to come 2023

Enterobacterales

Solution: comment or 
”two separate 
agents?”



Fosfomycin, oral for uUTI vs. Fosfomycin, IV

Consultation re. Fosfomycin IV breakpoints now on website; proposed
change from 32/32 to 8/8 mg/L.
• Alternative 1. Proposed new IV breakpoints 8/8 mg/L (=breakpoints

for oral fosfomycin) – no need for specific action.
• Alternative 2. Current IV breakpoint 32/32 mg/L is different from the 

oral breakpoint 8/8 mg/L.
• The report would need two agents – for example:

Fosfomycin oral: S
Fosfomycin IV: R



Alternative solutions

• Agree with clinical colleagues and clarify in local treatment guidelines
that some agents are valid only for UTI:

• Fosfomycin, oral
• Nitrofurantoin
• Nitroxoline
• Norfloxacin
• Pivmecillinam
• Trimethoprim



Alternative solutions

• Add ”new” antibiotics to the list of agents:
• Benzylpenicillin, meningitis
• Benzylpenicillin, non-meningitis

• Fosfomycin, IV -if different breakpoints
• Fosfomycin, oral

• Amoxicillin-clavulanic acid, UTI
• Amoxicillin-clavulanic acid, systemic infections



Alternative solutions

• General comment:
• AST interpretations only valid for non-meningitis. Contact the laboratory for 

alternative interpretations.

• Comment related to a specific antibiotic


