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• Enterobacterales

• Pseudomonas aeruginosa (+ spp)

• Stenotrophomonas maltophilia

• Acinetobacter spp

• Staphylococcus spp

• Streptococcus A,B,C,G

• Streptococcus pneumoniae

• Streptococcus, viridans group

• Enterococcus faecalis and E. faecium

• Haemophilus influenzae

• Moraxella catharralis

• Neisseria gonorrhoeae

• Neisseria meningitidis

• Anaerobic bacteria including Clostridoides difficile

	

EUCAST – developing breakpoints (since
2002) and methods (since 2008)



• Campylobacter

• Helicobacter

• Corynebacterium spp

• Listeria monocytogenes 

• Pasteurella multocida

• Kingella kingae

• Aerococcus spp

• Aeromonas

• Plesiomonas

• Nocardia

• Bacillus

• Streptomyces

• Lactobacillus

• Leuconostoc

• Erysopelothrix rusopathiae

• Mycobacterium spp

• …

	
Organisms lacking breakpoints 2008



• Campylobacter

• Helicobacter

• Corynebacterium spp

• Listeria monocytogenes 

• Pasteurella multocida

• Kingella kingae

• Aerococcus spp

• Aeromonas

• Plesiomonas

• Nocardia (ongoing)

• Bacillus

• Streptomyces

• Lactobacillus

• Leuconostoc

• Erysopelothrix rusopathiae

• Mycobacterium spp

• …

	
Organisms lacking breakpoints 2018



1. The breakpoint is “IE” (insufficient evidence)

2. The breakpoint is “-” (intrinsic resistance)

3. The agent is not in the table

4. The species is not in the table

5. The MIC breakpoints lack zone diameter correlates (use MIC)

	AST when there are no breakpoints –
which scenarios can you encounter?







– EUCAST has evaluated the agent/species

– There is not enough evidence to support a clinical breakpoint

– In vitro data encouraging, but clinical data lacking

– IE is not meant to discourage from treatment if options are few

	Scenario 1: ”IE”, insufficient evidence



– EUCAST has evaluated the agent/species

– Available evidence suggests that the agent is clinically 
ineffective irrespective of drug exposure

– In vitro data are discouraging and clinical data absent

– Meant to discourage from attempts at testing and reporting

	Scenario 2: ”-”, intrinsic resistance



• Older agent available only in few countries
– A lot of work needed, poor data quality, low expected impact

– E.g. streptomycin, josamycin, spiramycin, sparfloxacin

• New agent waiting for
– breakpoints as part of registration (EMA) process

– zone diameter correlates to MIC breakpoints (EUCAST) waiting to be 
developed

• Reliable AST difficult or not possible 
– Fosfomycin (agar dilution only and only for limited species)

– Trimethoprim and enterococci (folate concentration)

	Scenario 3: Agent not in the table



1. Genus/species not given priority so far due to relative clinical importance

-Bacillus spp., Campylobacter laridis, Yersinia fredericksoniae

-Sometimes even a problem with access to good strain collections

2. Rare species 

-Erysopelothrix rusopathiae

3. Common genus but rare species in human medicine

-Haemophilus aphrophilus

4. Clinical outcome data insufficient or not available

-Campylobacter laridis vs. erythromycin 

5. Reliable MIC determination not possible 

-Acinetobacter vs. cephalosporins, Stenotrophomonas vs. moxifloxacin and 
other drugs, Burkholderia spp.

	Scenario 4: Species not in the table



• Many CLSI breakpoints have not been through a modern 
breakpoint setting process
– A lot of the breakpoints would not survive if they were

• Some examples
– Non-tuberculous mycobacteria: compare the CLSI breakpoints with 

PK-PD breakpoints or breakpoints for other species

– Chloramphenicol and enterococci

• Reverse burden of evidence
– Where is the proof that the breakpoints are dangerous?

	Why not use CLSI breakpoints?



	

Some examples



An orthopedic infection with Bacillus cereus isolated 
from several biopsies. Vancomycin MIC is 0.5 mg/L. 

1. Use the PK-PD breakpoint, which is 2/2, and report S

2. Use the ECOFF, which is 2/2, and report S

3. Use the MIC and compare to the breakpoint for 
staphylococci and Corynebacterium spp. and write a 
comment.

4. Report an MIC-value without any further guidance, 
and leave the interpretation to the clinician.

	Example 1



An orthopedic infection with Bacillus cereus isolated 
from several biopsies. Vancomycin MIC is 0.5 mg/L. 

1. Use the PK-PD breakpoint, which is 2/2, and report S

2. Use the ECOFF, which is 2/2, and report S

3. Use the MIC and compare to the breakpoint for 
staphylococci and Corynebacterium spp. and write a 
comment.

4. Report an MIC-value without any further guidance, 
and leave the interpretation to the clinician

	Example 1



• Find breakpoints for related organisms and interpret 
accordingly

• Campylobacter laridis, use C. jejuni and C. coli; Haemophilus 
aphrophilus, use Haemophilus influenzae, Enterococcus bovis, 
use Enterococcus faecium, etc

• Always check that no PK-PD breakpoint or ECOFF is available

• Proceed with caution!

	Breakpoints for related organisms



Leuconostoc with benzylpenicillin MIC 0.25 mg/L

1. Use the PK-PD breakpoint

2. Use the ECOFF

3. Use the MIC and compare to the breakpoint for staphylococci and 
Corynebacterium spp. and write a comment.

4. Report an MIC-value without any further guidance, and leave the 
interpretation to the clinician

	Example 2



Leuconostoc with benzylpenicillin MIC 0.25 mg/L

1. Use the PK-PD breakpoint

2. Use the ECOFF

3. Use the MIC and compare to the breakpoint for staphylococci and 
Corynebacterium spp. and write a comment.

4. Report an MIC-value without any further guidance, and leave the 
interpretation to the clinician

	Example 2



	Example 2

S ≤ R >
Benzylpenicillin 0.25 2

Ampicillin 2 8

Ampicillin-sulbactam 2
1

8
1

Amoxicillin 2 8

Amoxicillin-clavulanic acid 2
2

8
2

Piperacillin 4 16

Piperacillin-tazobactam 4
3

16
3

Ticarcillin 8 16

Ticarcillin-clavulanic acid 8
2

16
2

Temocillin IE IE

Phenoxymethylpenicillin IE IE

Oxacillin IE IE

Cloxacillin IE IE

Dicloxacillin IE IE

Flucloxacillin IE IE

Mecillinam IE IE

Penicillins MIC breakpoint 

(mg/L)

Notes

1. For susceptibility testing purposes, the concentration of sulbactam is fixed at 4 mg/L.

2. For susceptibility testing purposes, the concentration of clavulanic acid is fixed at 2 mg/L. 

3. For susceptibility testing purposes, the concentration of tazobactam is fixed at 4 mg/L.

PK-PD (Non-species related) breakpoints EUCAST Clinical Breakpoint Tables v. 9.0, valid from 2019-01-01

These breakpoints are used only when there are no species-specific breakpoints or other recommendations (a dash or a note) in the species-specific tables.

If the MIC is greater than the PK-PD resistant breakpoint, advise against use of the agent.

If the MIC is less than or equal to the PK-PD susceptible breakpoint, suggest that the agent can be used with caution. The MIC may also be reported although this is not essential. 

Include a note that the guidance is based on PK-PD breakpoints only, and include the dosage on which PK-PD breakpoint is based.

More information is available in the guidance document "Antimicrobial susceptibility tests on groups of organisms or agents for which there are no EUCAST breakpoints".



Lactobacillus with erythromycin breakpoint of 0.5 mg/L

1. Use the PK-PD breakpoint

2. Use the ECOFF

3. Use the MIC and compare to the breakpoint for staphylococci and 
Corynebacterium spp. and write a comment.

4. Report an MIC-value without any further guidance, and leave the 
interpretation to the clinician

	Example 3



Lactobacillus with erythromycin breakpoint of 0.5 mg/L

1. Use the PK-PD breakpoint

2. Use the ECOFF

3. Use the MIC and compare to the breakpoint for staphylococci and 
Corynebacterium spp. and write a comment.

4. Report an MIC-value without any further guidance, and leave the 
interpretation to the clinician

	
Example 3







	



	

Reporting



– Compare the MIC with wild type distributions and the PK/PD 
breakpoint

– Report the MIC (not essential) and a comment about probability of 
susceptibility

– Do not report SIR

	Insufficient evidence



– If a report is warranted: report R without testing

– Remember that if you report R, some clinicians may think that the 
pathogen can sometimes be S…

– Even better to educate clinical colleagues

– Good SOPs in the lab can avoid a lot of unnecessary testing

	Intrinsic resistance



– Can a surrogate agent be used for testing and categorisation?

• Erythromycin for macrolide (josamycin)

• Colistin for polymyxin B

– Check MIC against breakpoints of a related species

• Report the result of the comparison

– Check MIC against PK/PD breakpoints

• Report as “below” or “above” the PK/PD breakpoints

– Check MIC against the wild type MIC distribution of the species or a 
related species

• Report as without or with resistance mechanisms.

– Report MIC (not essential) + comment about likelihood of susceptibility

– Do not report SIR

	Agent not in the table



When there are no breakpoints:

Do not report “S”, “I” or “R”
• These are susceptibility categories based on evidence for or against 

favorable clinical outcome

• Add a comment instead

	Take home message



• Colleagues in the EUCAST Steering Committee

• The EUCAST Development Laboratory

• More information: www.eucast.org

Karolinska Institute, South Campus

Karolinska University Hospital
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