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Objective: 1) Compare population-based pharmacokinetics with 
individualized, patient-specific pharmacokinetics in patients 
receiving vancomycin therapy in the setting of augmented renal 
clearance. 

Abstract: Introduction:  Patients with trauma, burns, sepsis, and severe neurologic 
injury are at increased risk of augmented renal clearance (ARC). 
Vancomycin is renally eliminated and has been shown to exhibit 
alterations in clearance in patients with ARC. It is recommended to 
target an AUC24/MIC > 400, however there is a lack of guidance on how 
to appropriately empirically dose vancomycin to reliably achieve this 
target. Population pharmacokinetics have potential drawbacks in 
estimating vancomycin clearance in patients with ARC, requiring 
multiple serum concentrations to derive a dosing scheme to achieve the 
therapeutic target. The purpose of this study is to compare non-capped 
population pharmacokinetic estimates of AUC24/MIC to those derived 
from multiple serum concentrations. 

Methods:  This retrospective chart review is a preliminary evaluation of 
patients treated with IV vancomycin with documented ARC through 
direct urine creatinine measurements admitted to Orlando Regional 
Medical Center during the time frame of 9/1/18 – 5/1/19. Continued 
enrollment is planned in a prospective manner. Patients must have had 
2 serum vancomycin concentrations drawn in the same dosing interval 
to be included.  Volume of distribution, AUC24, and vancomycin 
clearance will be estimated using population pharmacokinetics as well as 
being derived from two vancomycin serum concentrations using a one-
compartment model with linear first-order pharmacokinetic equations. 
Additionally, there will be a planned subgroup analysis of all burn 
patients once all enrollment is complete.  

Results:  Five patients met inclusion criteria for the preliminary analysis; 
3 patients with severe burns (mean TBSA=35.3%) and 2 patients with 
poly-trauma resulting from motor vehicle collisions. The mean estimated 
creatinine clearance (CrCl) was lower than the measured CrCl (178 vs. 
190.2). Population pharmacokinetics tended to underestimate 



vancomycin clearance, and therefore AUC24, in patients with ARC 
(AUC24(estimated) =506.2 vs AUC24(measured) =463.18. Four out of 
five patients needed their empiric regimens adjusted to be able to attain 
AUC24 and vancomycin trough targets. The mean maintenance dose 
required to reach targets was 14.36 mg/kg and the mean dosing interval 
required was 8 hours. Two patients required dosing intervals of 6 hours. 

Conclusions:  Population pharmacokinetic estimations using uncapped 
creatinine clearance derived from the Cockcroft-Gault equation do not 
appear to correlate with measured values attained from direct urine 
creatinine collection and two-level pharmacokinetics. In order to design 
dosing regimens to accurately achieve pharmacokinetic targets, two-
level pharmacokinetics are necessary. 

 

 

Demographic Data  
Age, years  31 
Male Gender, % 60 
Weight, kg  99.2  
Body mass index, kg/m2 32.5 
Injury Type, n (%) 
Burn 
Poly-trauma 

 
3 (60) 
2 (40) 

Burn TBSA, % 35.3 
Pharmacokinetic (PK) Data  
 Population Estimation Two-level PK 
Creatinine Clearance, mL/min 178 190.2 
Elimination rate constant - 0.18 
Vancomycin clearance, mL/min 133.4 157.3 
AUC24  506.2 463.2 
Volume of distribution, L 69.5 55 
Vancomycin Dosing Data 
Empiric loading dose, mg/kg 23.6 
Empiric maintenance dose, mg/kg 15.77 
Empiric dosing interval, hrs.  9.6 
Maintenance dose to attain PK 
targets, mg/kg 14.4 

Dosing interval to attain PK targets, 
hrs.  8 

 


