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Pharmacodynamic properties of medication

Pharmacodynamic parameters of antibiotics

Pharmacodynamic therapeutic goals of antibiotics

Rationales for continuous infusion of beta lactams

• Pharmacokinetic changes of antibiotics in septic patients 

• Higher MIC of organisms

Evolving evidence of continuous infusion of beta lactam agents
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Pharmacodynamic Parameters
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Pharmacodynamic Parameters of Antibiotics
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Aminoglycosides
Daptomycin
Fluoroquinolones
Ketolides

Vancomycin

Azithromycin
Clindamycin
Oxazolidinones
TetracyclinesBeta-lactams

Carbapenems
Erythromycin
Linezolid

Aminoglycosides

Fluroquinolones



Pharmacodynamic Therapeutic Goals of Antibiotics

Parameter 

correlating with 

efficacy
Cmax:MIC T>MIC AUC:MIC PAE

Antibiotic Aminoglycosides

Colistin

Daptomycin
Fluoroquinolones
Ketolides

Carbapenems

Cephalosporins

Penicillins

Erythromycin

Vancomycin

Fluroquinolones

Aminoglycosides

Fluroquinolones

Organism killing Concentration-

dependent

Time-dependent Concentration/time

-dependent

Post-antibiotic 

effect

Therapeutic goal High dose:

Cmax/MIC>10

Higher frequency, 

prolonged duration

Cmin>MIC

Optimize exposure 

to antibiotic:

Cmax/MIC>10 and 

Cmin>MIC

Lower frequency



Pharmacokinetic Changes of Antibiotics in Septic Patients 

Gonçalves-Pereira and Póvoa Critical Care 2011 15:R206

Increase Drug Clearance 

↓AUC, T1/2 and T > MIC

Large Volume of Distribution 

↓maximum concentration (Cmax) but a 
longer half-life (T1/2) 
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Higher MIC Organisms
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Extended Infusion



β-Lactam administration via prolonged (with an infusion time of 4 hours) or 
continuous infusion will lead to sustained concentrations throughout the dosing 
interval, longer time above MIC, and improved bacterial eradication. But does a 

better pharmacokinetic target mean a better clinical outcome?

Continuous vs Intermittent Infusion of β-Lactams 
in Critically Ill Septic Patients 











Prolonged infusions of β-lactam antibiotics were associated with a lower risk of 90-
day mortality and ICU mortality (high certainty), and  higher clinical cure rates 
(moderate certainty) compared to intermittent infusions among adults in the 

intensive care unit who had sepsis or septic shock

Continuous vs Intermittent Infusion of β-Lactams 
in Critically Ill Septic Patients 
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