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Why adjusting the posology of oxazolidinones ?  

• Is this proposed by the linezolid SmPC ? 
• No !  

Dosages are always fixed and unique … 
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Why adjusting the posology of oxazolidinones ?  

• What about special populations ? …  
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But is the situation satisfactory ?  

• Concerning efficacy 
• Few problems because MIC’s remain very low … 
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Pfaller et al.  Antimicrob Agents Chemother 2016;60:5393–5399 – PMID  27353270. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=27353270


But is the situation satisfactory ?  

• Concerning efficacy 
• Few problems because MIC’s remain very low … 

• But what about emergence of cfr+ resistance and ribosomal mutations ? 
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Locke et al. Antimicrob Agents Chemother 2010;54:5337-5343 – PMID: 20837751 

http://www.ncbi.nlm.nih.gov/pubmed/?term=20837751
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Bender et al. Drug Resist Updat. 2018;40:25-39. doi:10.1016/j.drup.2018.10.002 

In vitro, most VRE remain susceptible to last-resort 
antibiotics such as linezolid, tigecycline and 
daptomycin….  
 
… reports on resistance to these last-resort drugs in VRE, 
and enterococci in general, have increased in recent 
years.  
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Bender et al. Drug Resist Updat. 2018;40:25-39. doi:10.1016/j.drup.2018.10.002 

In vitro, most VRE remain susceptible to last-resort 
antibiotics such as linezolid, tigecycline and 
daptomycin….  
 
… reports on resistance to these last-resort drugs in VRE, 
and enterococci in general, have increased in recent 
years.  

But can we safely increase  
the dose of linezolid ?  



But is the situation satisfactory ?  

• Concerning toxicity, a main side effect is thrombocytopenia… 
The SmpC seems favourable … 
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What may be a reality  
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What may be a reality…  

10/9/2020 Journées Nationales d'Infectiologie, Poitiers, France  12 

Patients with thrombocytopenia 

no yes grade 1-2 grade 3-4 

435 

(87.2 %) 

64  

(12.8 %) 

38 

(7.6 %) 

26 

(5.2%) 

grade 1: 75–99.9 x 103/mm3; grade 2: 50–74.9 x 103/mm3;  

grade 3: 20–49.9 x 103/mm3; grade 4: < 20 x 103/mm3. 

Minson & Gentry. Pharmacotherapy 2010;30:895-903 - PMID: 20795845 

https://www.ncbi.nlm.nih.gov/pubmed/?term=20795845
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Could linezolid blood levels be variable ?  
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Could linezolid blood 
 levels be variable ?  
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Could linezolid blood 
 levels be variable ?  
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Results:  

• A high variability of serum linezolid concentrations was 
observed… 

• range of AUC24h:  50.1 to 453.9 mg/L,  

• range of Cmin < 0.13 to 14.49 mg/L 

• potentially subtherapeutic linezolid concentrations 
(AUC24h < 200 mg*h/L and Cmin < 2 mg/L) for 63% and 
50% of the patients, respectively.  

• potentially toxic levels (AUC24h > 400 mg*h/L and Cmin 
> 10 mg/L) 7/30 the patients (23%). 



What could be the response ?  

• Give more ? 

• Give less ? 

• Give something else ? 
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Give what is needed   Do therapeutic monitoring  



Why do we monitor an antibiotic ? 

• For activity 

• If different dosages are approved 

• If activity is related to a specific pharmacokinetic parameter 

• If activity is (frequently) insufficient in some (many ?) patients  

 

• For toxicity 

• If toxicity is of real issue clinically … aka  “use limiting” 

• If toxicity is dose-related  

• If mitigating * measures can be taken  
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* To mitigate =  



Example:  1. aminoglycosides for efficacy and toxicity 

• For activity 
• different dosages approved ? 

• activity is related to a specific 
pharmacokinetic parameter ? 

• activity (frequently) insufficient in 
some (many) patients  ? 
 

 

• For toxicity 

• toxicity limits the use of the drug 

• dose-related  toxicity ? 

• prevention or mitigation possible ? 

Not really 

YES !! 

YES !! 

Dosage optimization!! 
AUC24h/MIC (daily dose !) 

Cmax/MIC (unit dose !) 

YES !! 

YES  but… 

YES  and … 

Increase dosage / Revise bkpts 
Once daily dosing 
Avoid elevated through levels 
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Cmax  no toxicity  
                if short... 
Cmin    toxicity  
                if protracted * 

* lasting for a long time or longer than expected or usual. 



Example:  2. vancomycin for efficacy 

• For activity 
• different dosages approved ? 

• activity is related to a specific 
pharmacokinetic parameter ? 

• activity (frequently) insufficient in 
some (many) patients  ? 
 

Not really 

YES !! 

YES !! 

AUC24h/MIC (daily dose !) 

Should be ≥ 400 Since “AUC24h is daily dose/clearance” 
Vancomycin can be administered  

by continuous infusion  
For an MIC of 1.5 mg/L 
 AUC24h = 600 
 Cs = 25 mg/L over 24h   
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Vancomycin by continuous infusion: means and SD… 
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Targetting 27 mg/L 

Seems 
fine after 
4 days … 

Underestimation 
of true 

vancomycin 
clearance 



Vancomycin by continuous infusion: the reality ... for each patient 
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Targetting 27 mg/L SD for al samples 



Vancomycin by continuous infusion:  
Large inter- and intrapatients variations  

Causes and consequences 

• Analytical errors   Unlikely because seen with different 
techniques and different laboratories 
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Vancomycin was dosed based on calculated glomerular filtration rate (GFR)   

• Wrong equation to calculate GFR  Unlikely because no systematic error 

• Wrong equation to calculate vancomycin 
true clearance from GFR 

 Partial possible explanation but would 
mainly cause inter-patients variations 

• Rapid changes in vancomycin PK 

parameters (Vd, clearance, …) due 

patient’s instability and not taken into 

account by a dailyGFR measurement 

 Most likely explanation… 



The same may happen for linezolid … 
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Don’t do that  …. 



A well conducted study  
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Is there a relation between linezolid toxicity and drug exposure  ? 
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Two cases … 



Is there a relation between linezolid toxicity and Cmin ? 
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Is there a relation between linezolid toxicity and AUC24h ? 
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Is there a relation between linezolid toxicity and Cmin ? 
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Linezoid monitoring in the recent past and yesterday … 
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Our study suggests that TDM could represent a 
valuable approach in optimizing linezolid exposure in 
the majority of patients.  

Proactive TDM of linezolid may be beneficial either 
in preventing or in recovering from dose-dependent 
thrombocytopenia, even when treatment lasts for 
more than 28 days. Larger prospective studies are 
warranted to confirm our findings.  



A final message … 
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I may feel 
better if 

monitored 
…. 


