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Old drugs, new uses and the pitfalls in between

The re-introduction of antimicrobial agents developed 30 years ago or more appears simple at 
first glance. Because the agents are approved by major regulatory agencies, it is easy to believe 
that the efficacy and safety of the agents are well-established and the susceptibility testing 
standardised and reliable. Unfortunately, the reality is otherwise. The development of the 
science of pharmacodynamics has completely transformed our way of approaching antimicrobial 
efficacy and safety, and their attendant laboratory aspects.
One way to understand what is really needed to re-introduce an old agent into widespread 
clinical practice and avoid serious errors is to examine the modern requirements for data 
required to establish susceptibility testing breakpoints by CLSI and EUCAST, and well as 
conduct more detailed analysess of toxicity. Two examples are given in the table: one where 
there has been a serious attempt to “go back to the drawing board” in the last decade, and 
one where this has yet to happen, namely colistin and fosfomycin respectively. Both lists are 
predicated on the assumption that the original dosing regimens may be incorrect.

Data Colistin Fosfomycin (disodium)

In vitro activity

MIC distributions Yes (EUCAST) Yes (EUCAST)

Epidemiological cutoff values For some species only For some species only

Mechanisms or resistance Mostly characterised Partly understood

In vitro pharmacodynamics

Killing pattern Concentration-dependent
Rapidly bactericidal

?Time-dependent
Moderately bactericidal

Post-antibiotic effect Minimal Unknown

Protein binding Concentration-dependent “Negligible”

---
John Turnidge
Women's & Children's Hospital, Australia

Animal model pharmacodynamics

Animal pharmacokinetics Yes Veterinary data only

PK/PD parameter type AUC/MIC ratio Unknown

PK/PD parameter magnitudes Species and site dependent Unknown

Animal toxicodynamics In part No

Human pharmacodynamics

Human pharmacokinetics Known Known

Target attainment rates by regimen No Unknown parameter

Toxicodynamics defined No No

Dosing regimen optimization No No

Clinical outcome studies

PK in infected patients Yes Yes

Outcomes by infection type Incomplete data Incomplete data

Outcomes by species and MIC No No

Establish MIC breakpoints Not confidently yet Not confidently yet

Disk diffusion zone correlates Not confidently yet Not confidently yet

The details for colistin have taken longer than expected to clarify. Reasons for this include (i) the 
formulation administered (colistin methanesulfonate) is actually a pro-drug, requiring breakdown 
in plasma and tissues to the active component, colistin; (ii) protein binding is concentration-
dependent, and may be altered in infective states; (iii) nephrotoxicity is higher with less frequent 
higher doses than with more frequent lower doses; (iv) pharmacodynamic targets defined in 
animal models appear not to be achieved with standard colistin total daily doses, and importantly 
inconsistent labelling of  vial contents.
Data on fosfomycin disodium are much more limited than colistin. The increased use of  this 
agent has not been accompanied by a systemic approach to its re-evaluation, and as yet the 
pharmacodynamic parameter defining efficacy has yet to be defined.
Re-instatement of  old antimicrobial agents requires careful and systematic studies to determine 
optimum dosing regimens; assumptions that the original dosing regimens are the most effective and 
the safest need to be questioned if  suboptimal dosing and unacceptable toxicity are to be avoided.
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