Intervention dosing regimens estimation
In order to achieve a pharmacodynamic target of free serum cefuroxime concentration 4 x MIC90 (fCTarget = 64mg/L) during the entire surgical procedure, intervention arm patients received a loading dose followed by a continuous infusion during the surgery (up to 6 hours).
The doses were estimated using two different approaches:
· Non-compartment based model
· Compartmental analysis based model

Non-compartment based model: This dosing regimen for both the bolus loading dose and continuous infusion dose was calculated using the following formulas and data [25]
· Bolus (loading dose) (mg) = target concentration of free drug (64mg/L) / 0.67* x volume of distribution (L/kg) x body weight (kg) (volume of distribution = 0.19 L/kg, *protein binding = 33%)
· Continuous (maintenance) infusion dose (mg/h) = target concentration of free drug (64mg/L) / 0.67 x total body clearance (L/h). 
· The continuous infusion rate in renal impairment (creatinine clearance < 90 mL/min) (mg/h) = continuous infusion rate x (Creatinine clearance/100). 
The resulting dosing regimens are shown in Table 4.

Compartmental analysis based model: The following expression was used to calculate the loading dose using pharmacokinetic parameters obtained from a population pharmacokinetic analysis in which the plasma concentration vs. time profiles of cefuroxime were described with a two compartments model [26], and assuming that the ratio between the areas under the unbound concentration vs. time curves in muscle and total plasma equals 1 [27]. 

Where fu is the typical unbound fraction in plasma of cefuroxime (fu = 0.4 [28]) and V1 and V2 represent the apparent volume of distribution of the central and peripheral compartments respectively. Additionally, the maintenance infusion rate was estimated using the following equation:

Individual estimates of V1, V2, and CL, total plasma clearance, were generated using the values shown in table 5 applying a conservative approach in order to guarantee that the majority of the patient population (>80%) achieved cefuroxime concentrations higher than the target concentration based on the parameter distributions using the following equation. 

Where Pi is the individual pharmacokinetic parameter value used in the above mentioned dose estimations, Ppop, is the typical (same for all generated patients) population estimate, and , is the estimated variance for the corresponding parameter (P) that reflects the discrepancy between Pi and Ppop. Table 5 lists the typical population values of the pharmacokinetic parameters and their corresponding variances and co-variances. Please note that for the case of CL, there are two typical population values depending on the creatinine clearance. 
As the reference pharmacokinetic model did not reveal body weight (between 40-110kg) as a covariate of cefuroxime pharmacokinetics, the intervention is therefore dosed by renal function (using the creatinine clearance as a discrete variable  the middle value for each range of renal function, Table 4), for a maximum duration of 6 hours. In cases where the duration of surgery is longer than 6 hours, the infusion is stopped and the dosing regimen is reverted to a 4-hourly bolus dose from hour 10. The loading dose is administered within the hour before surgery, with initiation of the continuous infusion before surgery. The dosing regimen is shown in Table 4.
The therapeutic success of the calculated doses (expressed as probabilities of achieving the target concentration > 80%) were confirmed by visual inspection of simulated free cefuroxime concentration profiles of one thousand virtual patients depending on the renal function using ‘mlxR’ package on R version 3.2.0 [29].

Table 4: Cefuroxime dosing regimens for the intervention treatment

	 Weight (kg)
	Loading dose (mg)
	Continuous infusion dose per hour: Based on creatinine clearance (ml/min)

	
	
	40-50
	50-60
	60-70
	70-80
	80-90
	>90

	Non compartment model

	30-40
	617
	128
	157
	185
	214
	242
	285

	40-50
	793
	165
	202
	238
	275
	312
	367

	50-60
	970
	202
	246
	291
	336
	381
	448

	60-70
	1146
	238
	291
	344
	397
	450
	529

	70-80
	1322
	275
	336
	397
	458
	519
	611

	80-90
	1499
	312
	381
	450
	519
	589
	692

	90-100
	1675
	348
	426
	503
	580
	658
	774

	100-110
	1851
	385
	470
	556
	641
	727
	855

	Compartment model

	NA
	2331
	723
	867
	1011
	1155
	1227
	1227
























Table 5: Parameter estimations based on cefuroxime model [26]
	PARAMETER ESTIMATES

	CL (L/h) = 8.77+ (CLCR - 4.8) × 1.71
if (CLCR ≥ 4.8 L/h) → CL (L/h) = 8.77
V1 (L) = 11.27
Q (L/h) = 7.11
V2 (L) = 7.30
	2V1 = 0.304
2CL = 0.0966
Covariance (2V1, 2CL) = 0.135
 

	CL: Total body clearance; CLCR: creatinine clearance; V1: apparent volume of distribution of the central compartment (plasma); Q: inter-compartment clearance; V2: apparent volume of distribution of the peripheral compartment; IIV: inter-individual variability.
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