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▪ Drug dose modification for aging often relies on 
estimates of kidney function. 
▪ Current kidney function equations estimate different 
rates of age-related decline in kidney function but it is 
not clear how best to model this trajectory. 
▪ Body size is used to estimate kidney function but we 
presently do not incorporate body composition, which 
also changes with age.
▪  We hypothesized radiomic-based models of aging 
as covariates of kidney function. 
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▪ The study population retrospectively reviewed patients 
who were treated with tobramycin or gentamicin. 
▪ Patients with at least 3 measured drug concentrations 
and available CT imaging were included. 
▪ A population pharmacokinetic (Pop-PK) model for 
aminoglycoside was constructed to compute the volume 
(V) and clearance (Cl) estimates with Monolix V2024R1. 
▪ Various combinations of CT-based biomarkers were 
developed as a BAMor index and tested against amino-
glycoside Cl to improve kidney function.
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▪ The final sample included 156 unique patients, 89 (58%) of which had 
tobramycin administered (n=89). 
▪ The median (minimum, maximum) age, height, and weight of patients 
were 58 (21, 93) years, 170 (147, 203) cm, and 80 (43.8, 139.3) Kg.
▪ The PK of aminoglycosides was best described using a one-compartment 
structure with an additive and proportional error model.
▪ Estimated PK parameters: 45.89 L for V and 2.62 L/h for Cl.
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▪ Radiomic biomarkers can be aggregated to develop biological 
indices representing aging and body composition in patients.
▪ BAMor-based Pop-PK models of aminoglycoside clearance 
had significantly lower AIC than the CA-based model.
▪ Future research is encouraged to incorporate biomarkers 
such as kidney-specific imaging metrics or genetic factors to 
refine the BA indices. 
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▪ The radiomic biological age model offers a small improvement 
over the chronological age model.

1. Alikhani R & Pai MP. (2023) Clin. Trans. Sci. 16(11), 2095-2105.

2. Alikhani R, Horbal S, Rothberg A, Pai MP. (2024). Clin. Trans. Sci. (Under Revision)


