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Why did we start the revision?

• You could use whatever breakpoint you wanted in the previous version…

• The breakpoints required laboratories to frequently perform MIC-testing

• Gradient diffusion tests for benzylpenicillin against S. pneumoniae tend to undercall the 

MIC as measured in reference broth microdilution.

• If the MIC of a clinical isolate is determined and used for patient management decisions, 

the intrinsic variation (+/- one 2-fold dilution) in the MIC measurement did not allow the 

granular approach to dosing presented above

• Additionally

• Comparison of surveillance data for penicillin-resistance was very difficult due to the 

various cut-offs used as R-breakpoint

• Clinical data were not robust at higher MIC-values – poor quality of the data

• Could we make a simple system that did not require routine MIC-testing?



MIC distribution



Evaluation of benzylpenicillin gradient tests
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Parallel data from external laboratories, 2024



Conclusions benzylpenicillin gradient 
tests
• Etest and MTS systematically underestimate benzylpenicillin 

MICs for S. pneumoniae.

• A panel of 10 S. pneumoniae with varying beta-lactam 
susceptibility is available from CCUG for validation of MIC 
determination of benzylpenicillin in S. pneumoniae. Reference 
MICs are available on the EUCAST website, 
https://www.eucast.org/ast_of_bacteria/strains_with_defined_su
sceptibility/. 

https://www.eucast.org/ast_of_bacteria/strains_with_defined_susceptibility/
https://www.eucast.org/ast_of_bacteria/strains_with_defined_susceptibility/


Pharmacokinetics and dynamics



Conclusions

• The proposed breakpoints were
• S<=0.06 mg/L (dosing minimum 0.6 g x 4)

• R>1 (dosing for the I-group 1.2 g x 6)

• But what about the consequences for AST?



Antimicrobial susceptibility 
testing of S. pneumoniae and 

benzylpenicillin



Screening for beta-lactam resistance in 
S. pneumoniae

• Oxacillin 1 µg differentiates between wild-type and non-wild 
type for beta-lactam agents
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Updated flow chart in EUCAST Breakpoint Tables v 15.0





Question 1

S. pneumoniae in the amount >1,000,000 cfu/mL is found in a 
sputum culture. The oxacillin disk is 15 mm. Which of the following 
statements are true?

1) You can report cefotaxime based on the oxacillin disk

2) You need MIC-testing to be able to report benzylpenicillin

3) You can report benzylpenicillin based on the PCG 1U disk

4) You should not use gradient test to report benzylpenicillin
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Viridans group streptococci and PCG

MIC

(mg/L)

MIC

(mg/L)0.25/2 mg/L 0.25/1 mg/L

No changes in disk breakpoints



Guidance in endocarditis

• If the zone diameter is >=21 mm, the isolate can be regarded
susceptible

• In some places there is tradition for using benzylpenicillin in 
combination therapy up to MICs of 1 mg/L (>=12- <21 mm) - the 
old I-group

• These are bracketed breakpoints and should not be reported with SIR-
categorisation – only presence and absence of acquired resistance and 
possibility of using in combination therapy (bracketed I-group)

• There is some evidence that combination therapy may be of value, and 
the recommendation is consistent with the European guidelines



Question 2

A clinician is requesting you to conduct MIC-testing on a viridans 
group streptococcus growing in a blood culture from a patient 
with vegetations on the aortic valve according to 
echocardiography. Which of the following is true?

• MIC-testing is reasonable in endocarditis – it is important to be 
able to select the agent with lowest MIC in a severe infection

• MIC-testing is not needed according to endocarditis guidelines

• MIC is not absolutely required, but it is still understandable that 
the clinician wants a more robust result than just disk diffusion
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