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Antibiotics such as vancomycin are empirically dosed on the basis of body weight, 
which may not be optimal across the expanding adult body size distribution. Our aim 
was to compare the relationships between morphomic parameters generated from 
computed tomography images to conventional body size metrics as predictors of 
vancomycin pharmacokinetics (PK). This single-center retrospective study included 300 
patients with 1,622 vancomycin concentration (52% trough) measurements. Bayesian 
estimation was used to compute individual vancomycin volume of distribution of the 
central compartment (Vc) and clearance (CL). Approximately 45% of patients were 
obese with an overall median (5th, 95th percentile) weight and body mass index of 87.2 
(54.7, 123) kg and 28.8 (18.9, 43.7) kg/m2, respectively. Morphomic parameters of body 
size such as body depth, total body area, and torso volume of the twelfth thoracic 
through fourth lumbar vertebrae (T12 to L4) correlated with Vc. The relationship of 
vancomycin Vc was poorly predicted by body size but was stronger with T12-to-L4 torso 
volume (coefficient of determination [R2] = 0.11) than weight (R2 = 0.04). No 
relationships between vancomycin CL and traditional body size metrics could be 
discerned; however, relationships with skeletal muscle volume and total psoas area 
were found. Vancomycin CL independently correlated with total psoas area and 
inversely correlated with age. Thus, vancomycin CL was significantly related to total 
psoas area over age (R2 = 0.23, P < 0.0001). This proof-of-concept study suggests a 
potential role for translation of radiographic information into parameters predictive of 
drug pharmacokinetics. Prediction of individual antimicrobial pharmacokinetic 
parameters using analytic morphomics has the potential to improve antimicrobial dose 
selection and outcomes of obese patients. 
 


