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Targets for different antimicrobial groups

Antibiotics PD parameter Target

Penicillins %fT>MIC 50

Cephalosporins %fT>MIC 50

Carbapenems %fT>MIC 40

Fluoroquinolones fAUC/MIC Gram-positive: 40

Gram-negative: 80

Aminoglycosides AUC/MIC 30-40

Tigecycline AUC/MIC Gram-positive: 12.5

Gram-negative: 7

Vancomycin fAUC/MIC 180 (S. aureus)



PK-PD breakpoints – past perspective



Variability in PK-PD targets



Variation between strains

▪ What should we choose?

▪ Worst case?

▪ Median or mean?

▪ Or perhaps we should opt for a 

randomly selected target

▪ In most cases we have limited 

knowledge about strain properties

▪ No standardised control strains are 

available to used to calibrate 

various models



Variation between species

Cefotaxime

Meropenem

Source: EUCAST

Rationale Documents



Discussion on variation between species

▪ For agents active across a high number of species: questionable to 

present one PK-PD breakpoint fitting all species

▪ Should PK-PD breakpoints also be species-specific?

▪ What then is the utility of PK-PD breakpoints for species lacking 

breakpoints?

→Possibly to compare to “related species” if this can be established

▪ Sometimes even challenging to break down PK-PD breakpoints 

according to Gram-stain

▪ Can be a problem if some species are for instance represented by low-

pathogenic strains



Variation between infection types

Should we set a breakpoint for all indications?

Separate breakpoint for pneumonia?

Stasis enough for certain infection types?

Decisions we make will have consequences for SIR-reporting

Source: EUCAST

Rationale Document

Cefiderocol



Pharmacodynamic simulations



Variations across different infection types and renal 

clearance



Current Monte Carlo simulation do not consider 

extreme variation

Burkhard O, et al. JAC 2007;59(2):277-84



What does the future hold for PK-PD ”breakpoints”?



PK-PD breakpoints become PK-PD cut-offs…

Clinical breakpoint

PK-PD cut-offClinical data (CART)

Tentative breakpoint

ECOFF



And you should now refer to the new guidance 

document: What to do when there are no breakpoints



Conclusions

▪ PK-PD cut-offs are dependent on a number of decisions to be made 

prior to PD simulation

→Selection of target (considering strain, species, static vs cidal, infection 

type, random selection vs worst case vs mean)

→Selection of PK-model

→Consideration of MIC-variability

▪ PK-PD cut-offs are largely species-specific, which makes them 

mostly a tool (like ECOFFs) for setting species-specific breakpoints
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