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ResultsResultsResults
Carboplatin is widely used in the treatment of several 
malignancies. Whereas for conventional dosing several strategies
have been reported to individualise carboplatin dose based on 
renal function measurements (e.g. creatinine clearance)[1,2], there 
are only few approaches for high-dose regimens[3,4]. 

Using a dataset with patients from five different studies, including 
13 paediatric patients (age <11 years), we performed a population 
pharmacokinetic analysis to investigate the influence of patient-
specific factors on the pharmacokinetics of high-dose carboplatin.

Drug analysis: Platinum was measured in ultrafiltered plasma 
samples by a validated flameless atomic absorption spectrometry 
method. Coefficients of variation for both within-day and between-
day precision were below 9%. The lower limit of quantification was 
20 ng/mL. 

PK modeling: 
NONMEM VI 1.2, estimation method: FOCE with interaction.

The effect of sex, age, body height (HGT), body weight (BW), body 
surface area (BSA), creatinine clearance (CLCR), serum 
creatinine, infusion duration (DUR), and co-medication with 
amifostine were investigated on clearance (CL), central volume of 
distribution (V1) and intercompartment clearance (Q).

General additive modeling (GAM) and tree-based modeling (TBM) 
were applied on 200 bootstrap replicates of the base model. 
Covariates identified by GAM and TBM in more than 100 
replicates were tested within NONMEM by the backward deletion 
strategy (p<0.005).   

For the population pharmakokinetic analysis data from five 
different clinical studies were pooled. In all studies patients 
received a high-dose chemotherapy with autologous stem cell 
rescue. A detailed description of the study populations and dose
regimens is given below.
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OFV: Objective function value, r: Correlation coefficient, sdRatio: ωV1/ωCL, 
IIV: Interindividual variability, IOV: Interoccasion variability, pRV: Proportional residual 
variability, aRV: Additive residual variability, 
TPV: Total parameter variability (                          )
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Table 2: PK parameter estimates of the base model, the final 
model and the bootstrap replicates of the final model

A two-compartment model with zero-order input kinetics (ADVAN3) 
best described the data.

A high correlation between ωCL and ωV1 in the final model led to an 
ill-conditioned ω-matrix (condition no. >2.5x108). This was 
accounted for by fixing the correlation coefficient to 1 and 
estimating the ratio of ωV1 and ωCL as a parameter (sdRatio).

The following covariate-parameter relations were identified:

DUR=0 for a 1h infusion; 0.24 for a 24h infusion; 0.32 for a 96 h infusion

The inclusion of the covariates considerably reduced the 
unexplained interindividual variability of the respective parameters 
(see table 2).   
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a Osteosarcoma (n=3), plexus carcinoma (n=1), astrocytoma (n=1), rhabdomyosarcoma (n=1). 
b Cycle duration = 4 weeks.
c Determined by the Jaffé-Method.
d Calculated according to the Cockcroft-Gault equation for age >12 years and Schwartz equation for age <12 years.
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Table 1: Characteristics of the studies and the study population
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Figure 1: Goodness-of-fit plots
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Creatinine clearance was identified as main predictive factor for 
carboplatin clearance. This is physiologically sound as 
carboplatin is mainly eliminated via glomerular filtration.

Carboplatin clearance increased with increasing infusion duration. 
This was also observed by other investigators [5,6]. A possible 
explanation could be that lower maximum concentrations during 
a prolonged infusion favour irreversible protein binding. The exact 
mechanism, however, remains to be investigated.

The presented equation for the calculation of CL should be 
evaluated prospectively. It could then be used to individualise the 
carboplatin dose required to achieve a certain target AUC in high-
dose regimens.
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