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➔

  Representative individuals for creatinine with biomarker modela,b,c,d: purple line: individual prediction of serum creatinine model, blue dot: observed data • Prospective, multicenter, observational study (Oct. 2015 -May 2017) in Intensive Care Units (ICU) of Marseille. • Cefotaxime dosing regimen: loading dose (2g-4g/0.5h) followed by continuous infusion (1-24g/24h) over 7 days High inter-and intra-individual pharmacokinetic (PK) variability Aim: To perform a priori dosing adjustment of cefotaxime based on a biomarker model of renal function Analysis: MONOLIX® 2023R1 software. a) Cefotaxime concentrations: representative individual fit with baseline serum creatinine. b) Serum creatinine: representative individual fit with backward interpolation. c) Cefotaxime concentrations: representative individual fit with backward interpolation. d): Serum creatinine: representative individual fit with a biomarker model SCM: stepwise covariate model procedure with forward (α =0.05) and backward steps (α =0.01), power and exponential covariate relationships tested Purple line: individual prediction, blue dot: observed data, black line: backward interpolation, blue dot: observed data, dashed grey line: normal values Serum creatinine evolution Δ𝑆𝑒𝑟𝑢𝑚 𝑐𝑟𝑒𝑎𝑡𝑖𝑛𝑖𝑛𝑒 = 𝑆𝑒𝑟𝑢𝑚 𝑐𝑟𝑒𝑎𝑡𝑖𝑛𝑖𝑛𝑒 𝑡 -𝑆𝑒𝑟𝑢𝑚 𝑐𝑟𝑒𝑎𝑡𝑖𝑛𝑖𝑛𝑒 𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 𝑆𝑒𝑟𝑢𝑚 𝑐𝑟𝑒𝑎𝑡𝑖𝑛𝑒 𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 x 100 Grey dots: observed data. Lines: One color per individual

•

  kidney injury REC: recovery of kidney function Green: baseline covariates IIV inter-individual variability, ε proportional residual error • High inter-and intra-variability of renal function in ICU patients was partly explained by time-varying creatinine covariate • A predictive model of serum creatinine evolution has been developed • We will combine a cefotaxime Pop-PK model with the creatinine biomarker model Goodness of fit plots Orange line: spline, dashed black line: 90% prediction interval, IWRES: individual weighted residuals, dashed line: theorical mean, blue line: empirical percentiles Detection of changes between normal renal function and AKI • Detection of changes between AKI and recovery of renal function ➔ Intra-individual variation of probability of constant or first order model Visual Predictive Check blue solid lines: 5 th ,50th and 95th percentiles of observed data, shaded areas: 95% confidence interval of the simulated 50 th (red), 5th and 95 th (blue) percentiles respectively ➔ Serum urea concentration explains part of the IIV of creatinine levels Time (h) Time (h) Time (h) ➔ Good fit, no bias ➔ Prediction of next creatinine concentrations Serum creatinine

Base model Final model Parameter

  

			Fixed effects		
	A 1 (µmol/L)	72.7	6.09	75.67	4.88
	A 2 (µmol/L)	114	10.8	105	7.28
	K AKI (1/h)	0.021	30.7	0.025	22.1
	K REC (1/h)	0.022	18.7	0.023	13.9
	P pop	0.77	2.08	0.73	2.47
	Covariate effects				
	βA 1 _urea			0.39	24.1
	βA 2 _urea			0.91	14.8
			Random effects		
	IIV A 1	0.41	11.4 [-9.01]	0.35	11.4 [-6.4]
	IIV A 2	0.81	10.4 [3.24]	0.51	10.4 [0.406]
	IIV K AKI	1.47	19.3 [11.7]	1.1	19.3 [13.6]
	IIV K REC	0.99	18.2 [7.37]	0.84	18.2 [-7]
	IV P pop	0.26	16.1 [3.59]	0.28	16.1 [-5]
	ε	0.075	4.23	0.075	4.49

Estimates RSE (%)[SHR](%) Estimates RSE (%)[SHR](%)