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1. PHD PROJECT DESCRIPTION (4000 characters max., including the aims and work plan) 

Project title: Pharmacokinetic-pharmacodynamic modeling of cefuroxime in foal sepsis 

1.1. Project goals 

The main project goal is to propose guidelines for the treatment of foal sepsis. This will be 
achieved thanks to the realization of specific research goals: 

- characterization of the etiological factors of foal sepsis in Poland; 

- establishing pharmacokinetic parameters for cefuroxime in foals after i.v. administration; 

- PK/PD modeling using the obtained data; 

- verification of the utility of procalcitonin as the marker for termination of antimicrobial 
treatment. 

1.2. Outline 

Foal sepsis is a relatively common life-threatening disease. Its etiological factors have never been 
described in the Polish population. Because of that, empirical treatment may not be effective 
enough. The intravenous administration of wide-spectrum antimicrobials, e.g. cephalosporines is 
necessary but for some of them, efficiency has not been proven with PK/PD approach. There are 
no validated biomarkers warranting the end of treatment, in contrast to human sepsis, where 
procalcitonin is such a biomarker. 

1.3. Work plan 

 Characterization of the etiological factors of foal sepsis in Poland 

Blood samples will be collected from clinical cases of foal sepsis. After the culturing, antimicrobial 
sensitivity testing (AST) will be performed using disc diffusion/ microdilution approach. MIC values 
will be determined whnever possible (at least for cefuroxime). The local antibiogram will be 
developed. 

 Establishing pharmacokinetic parameters for cefuroxime in foals after i.v. administration 

The animal experiment will be performed on both healthy and septic foals to study the 
pharmacokinetics of cefuroxime after its i.v. administration. The drug concentration in plasma will 
be determined using HPLC. PK parameters will be set, including volume of distribution, clearance, 
plasma protein binding, half-life of elimination, etc. 

 PK/PD modeling using the obtained data 

Using data from previous tasks, PK/PD modeling will be performed to establish PK/PD cut-offs and 
clinical breakpoints for cefuroxime against different bacteria in foals. 

 Verification of time of termination of antimicrobial treatment using biomarkers 

Procalcitonin and other potential protein biomarkers will be measured throughout the treatment 
to verify how their concentrations correlate with clinical condition. 
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1.5.  Required initial knowledge and skills of the PhD candidate 

 Basic laboratory skills  

 Background in veterinary, pharmacy, or related field 

 Critical thinking 

 English, at least B2 

 Experience in research  

 Interest in clinical microbiology and pharmacology 
 

1.6. Expected development of the PhD candidate’s knowledge and skills 

 Veterinary clinical microbiology (bacterial culturing, antimicrobial sensitivity testing, 
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interpretation of results in regard to patient’s clinical condition) 

 Analytical chemistry, including LC-MS/MS and its application in PK studies 

 Pharmacokinetic data analyses, including specialistic software 

 PK/PD modeling 

 Design of animal experiments 

 Presentation of results in written (scientific journals) and oral form (scientific congresses) 
  


