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~ YDJLELITVEO | Table 1. Sunmary of pationt demographic data

To develop a population pharmacokinetic model for cefuroxime (CXM) used as a prophylactic in combination with Patients Charactheristi Mean (SD) Range
. . . . . . . . Continuous covariates
metronidazole (MTZ) in patients undergoing colorectal surgery in order to quantify the degree of inter-patient Age (years) 69.5(122) 3391
variability (IPV) and identify the patient and surgery characteristics responsible for such variability. Weight (ks) ©88(105) 43-88
Haemoglobin (g/dL) 12.96 (2.22) 7.6:17.4
Leukocytes (/mm?3) 7005.2 (1943.0) 2700-14300
Serum creatinine (mg/dL) 0.91 (0.30) 0.52-1.85
EXPERIMENTAL PROCESS Glucose (mg/dlL) 111.4 (25.5) 55.194
Albumine (g/dL) 4.14(0.88) 1.5-8
. . Total proteins (g/dL) 673 (0.93) 3.3-8.2
Experimental Design. A prospective, open-label study was conducted with patients electively undergoing rectal Creatinine clearance (C-G) (mt/min) 741 (262) 22.1-1382
or colon surgery. The study was conducted at University Hospital of Alava, seat of Txagorritxu (Vitoria, Spain). g coHjon
Sixty-two patients older than 18 years were included in the study. According to the surgical protocol of the hospi- Blood Transfusion (yes/no) 7/55
. R . . R R . ASA index* (1/2/3/4/5) 16/26/17/3/0
tal, all patients received 1.5 g of CXM and 1.5 g of MTZ administered as intravenous infusion previously to the Basal disease (NF/UF/RF) 49121
surgery (within one hour). A predose blood sample was withdrawn from all patients and three to five samples were ID“’""“ mellivs ‘Y(es/";’ ) ‘;//::
mmunosuppression (yes/no
collected from each patient during the next 24 h. Determination of CXM concentrations in plasma samples was car- Immunosuppressive treatment (yes/no) 2/60
ried out by HPLC validated technique. Rencl Impeirment yes/ro) R

mild systemic disease, 3 - A patient with severe systemic disease, 4 - A patient with severe systemic disease that is a
constant threat o lfe, 5 - A moribund patient who s not expected 1o survive withou the operation and 6 - A declared

Structural model. A population pharmacokinetic model was developed using NONMEM 7.2 and the FOCE esti- breindecd potien whes organs re beingremoved fr dror prpoes
mation method with interaction. Compartmental models were used to fit the data. Selection between models was
based on the decrease of the objective function value (OFV), the parameters estimation errors and the goodness

of fit (GOF) plots. sl rcctons s concmrtins Popdaionprcicton vrsusconceirtons
Covariates inclusion. Once a base model was selected, a total of 17 patient charactheristics (table 1) were evaluated * ! * K

to be included in order to minimize the IPV and support a better fit. The identification of covariate candidates was car- & i & f"#“‘: o%
ried out by stepwise covariate model building ("scm" tool by PsN-3.5.3). The following levels of significance were used Ei 3 E_ W
during the forward inclusion and backward deletion (p < 0.05 and p < 0.01, respectively). 2 A i -
Model evaluation. GOF plots, precision of parameter estimates by bootstrap (Bootstrap tool by PsN-3.5.3) and b 3

visual predictive check (VPC) ("vpc" tool by PsN-3.5.3) were performed to study the suitability of the final model. 14 e

NOTE: Pirana software (version 2.7.1) was used to organize and handle all the population model development process.' " lndvidual precicated concentaton " Populaion predicated concentaton

Cefuroxime concentrations were best described by a two-compartment model. Based on the distribution of
the random effects, a log-transformed dataset was used. IPV were included in the total body clearance (CL) and
the apparent volume of distribution of the central compartment (V1). Correlation between these parameters was
observed. ad

Table 2 depicts the parameter estimates and bootstrap (n=2000) results for CXM final model. CXM is eliminated
renally by a one-order process (glomerular filtration) dependent directly on the creatinine clearance and a satu-

. - . R Figure 2. GOF plots corresponding to the CXM final model: scatterplot of obser-
rable process (tubular secretion) which is dependent on the CXM concentration. The CL was coded as it has been - ; ;

vations (log med) versus individual predictions (upper left panel) and
described previously for other betalactams.? Figure 1 shows the dependence of the total and partial clearance population predictions (upper right panel). Conditional weighted residuals
X . o N X X i (CWRES) versus population predictions (lower left panel) and fime after dose in
as a function of CXM concentration. The ASA score was a significant covariate for the V1, being V1 higher in those hours (lower right panel).
patients with higher ASA scores. The inclusion of covariates allowed to reduce the unexplained IPV from 37% to
22% for the CL, and from 56% to 54% for the V1.
Figure 2 shows the GOF plots where a good correlation between the observations and the population predictions
»
is shown. Besides, a quite good distribution of the conditioned weighted residuals (CWRES) is shown over the pop- L

ulation predictions. However, the VPC (figure 3) reveals that the CXM model based simulations capture well the

raw data. 5
s
Table 2. i inetic p. , including the shrinkage value®, and bootstrap results for the CXM final model 28) 53
affer i infusion administration in patients i surgery. o . Tifl cdearance §2,
PARAMETER Estimate Bootstrap - ;i":‘“’ :“' °'°|°'|°"°° y
[RSE(%)] [Median (5th-95th percentile)] ged T ahrgRieirensy cearenee i
CL (L/h) = Clor + Vmax/(Km+Cp) 3 ) o f
Qor =Bk (ALcr/74.38)°ax 6:= 1.1 (30) 1.1(0.46 - 2.03) 1043 |
Bcir = 1.62 (13) 1.64 (1.36-2.18) cepentontaiate . )
Vmax 141 (15) 139(104-180) g
Km 6.69 (36) 665(279 -1171) Figure 3. Results of the VPC (n=1000) performed with CXM final model.
Vi (L) = Bvi + (1 HASA-2) - Basa) 6 =119 (7) . ;]1;;3(5)1(])&- 103543)5) e e ;‘ P d' ;ari'able. bf vhed' og-ranorn : et and
Busa = 0.223 (28] . . - 0. e independent variable correspond to the time in hours. Solid lines rep-
a Wh) ‘5‘8 53 “3)( ) 8.65(7.09 - 11.12) CXM concentration (mg/L) resentes the 50th percentile (red line) and the 5th-95th percentile (blue
PR ] 7 5 (14) 17.5 (]'3 9. 22‘ 8) Figure 1. Rep! ion of the total , linear and satura- lines) of the observations. Red shaded area corresponds to the simula-
“\;_m %) Qé 18) '22 (]5' ; 28)' ble renal p ing on the CXM ion for a ion-based 95% confid: interval for the median and blue shaded
o patient with a high glomerular filtration rate (CL., = 120 mL/min). areas pond to the simulation-based 95% p: ile for the 5th and
V_w (%) . 54 (10) 54 (44 - 62) A 50% of influence of each clearance is shown when the concen- 95th percentile. The raw data are reprensented as black dofs.
N _dc°|"e|°"°" W,CL(-IIMV! (/T)) 35]9(‘(??)) 0.19 (8‘: I 21 tration is around 50 mg/L, which is in line with previous studies.?
esidual error_qqdme (log-scale) ). . .16 - 0.
CL = apparent total body clearance of the diug from plasma; Cles = clearance due to glamerular
fitration; Vmax = maximum rate of elimination for saturable renal elimination (tubular secretion); References:

Km = Michaelis-Menten constant for saturable renal elimination; CLer = creatinine dearance; Vi =

apparent volume of the central compartment; Q = intercompartment clearance; V, = apparent [1]. Keizer, RJ. et al. Comput Methods Programs Biomed 2011; 101(1): 72-9.

volume of distribution of the peripheral compartment; ASA = American Society of Anaesthetists [2]. Landersdorfer, CB. et al. Antimicrob Agents Chemother 2012; 56(11): 5715-23.
score; RSE = relative standard error; Nsh = shrinkage value for a parameter; &h = shrinkage vale "
for Ih’e residual error. in 9 pa ’ 9 [3]. Gower, PE. et al. Europ J clin Pharmacol 1977; 12: 221-7.

@ Clnn = 11%; Vinn= 9%; &= 18%
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