


Supplementary material

Supplementary material 1. Determination of pazopanib plasma concentrations.
Blood samples (5 mL) were collected in heparinized tubes. Plasma was separated by centrifugation (4000 rpm, 10 minutes) and stored at −20 °C until analysis. Quantification of pazopanib plasma concentrations was performed using a validated liquid chromatography method coupled with mass spectrometry detection (LC-MS/MS). Briefly, 10 µL of sample (calibrator, internal quality control (IQC) or patient sample) was spiked with 100 µL of internal standard (I.S., 13C,2H3-Pazopanib at 1 µg/mL) and with 600 µL of acetonitrile. The mixture was vortexed for 10 seconds and centrifuged at 13,000 g for 5 minutes. The supernatant was diluted 10-fold with mobile phase (reagent A: water with 0.1% formic acid, reagent B: acetonitrile with 0.1% formic acid, (80/20, v/v)) and 10 µL were injected into the chromatographic system. The latter consisted of ThermoSurveyor HPLC System (Thermo Electron Corporation, Les Ulis, France) with an autosampler injector maintained at 10 °C. The analytes were separated on a Kinetex-PFP column (2.6 µm, 50 mm  2.1 mm i.d., Phenomenex) maintained at 30 °C. The mobile phase consisted of a mixture of reagent A (water with 0.1% formic acid) and reagent B (acetonitrile with 0.1% formic acid) delivered at a flow rate of 200 µL/min in gradient mode. The gradient started at 80% of reagent A, then changed gradually to 5% of reagent A between minutes 1 to 2.5 and was maintained at this level for the next 2 minutes. Then, the gradient changed back to 80% of reagent A during the next 3.5 minutes, for a total run time of 8 minutes. The detection of analytes was acquired using a Quantum-Ultra (ThermoElectron, San Jose, USA) triple quadrupole mass spectrometer equipped with an Ion Max API source. The instrument was operated with electrospray (ESI) source, in positive ion mode and the [M+H]+ ions for pazopanib and I.S. were quantitated in selected reaction monitoring mode using the transition m/z 438.2 → 357.2 and 442.2 → 361.2, respectively. Calibration curves were prepared in the range: 5–80 µg/mL. Within-day imprecision and accuracy were for two levels of IQC: 3.2% and 99.8% for 12.5 µg/mL and 2.9% and 99.5% for 50 µg/mL, respectively. Between-day imprecision and accuracy were 7.5% and 100.5% for 12.5 µg/mL and 4.8% and 100.0% for 50 µg/mL, respectively. The lower limit of quantification (LLOQ) was 5 µg/mL with between-day imprecision and accuracy of 3.3% and 102.3%, respectively.


Supplementary material 2. Covariate analysis and model evaluation and validation criteria.
Covariate analysis
The impact of continuous covariates was tested in the base popPK model using power equation as follows:
         (1)
Where θi is the individual parameter estimate, θTV is the typical value of the parameter in the studied population, θ2 is the estimated effect of the covariate on the model parameter, covi is the individual value of the continuous covariate and ηi is the individual value of the random effect associated to the parameter.
The categorical covariates (ECOG (Eastern Cooperative Oncology Group) performance status, genetic polymorphisms, concomitant intake of proton pump inhibitors (PPI)) were tested on CL/F, Vp/F and Frel by estimating the fractional change of the parameter due to the presence of the categorial covariate relative to the reference group as follows:
            (2)
Where covi is the individual value of the categorical covariate with 0 being the reference group and 1 being the alternative group. Missing continuous data were imputed with the median values in the population. Missing categorical data were imputed with the most frequent category.
Model evaluation and validation
The model selection was based on the goodness-of-fit plots, parameter estimates with relative standard errors (RSE%) and the decrease in objective function value (OFV) of at least 3.84 points (p < 0.05, χ2 test, degree of freedom (df) = 1) between the nested models. Covariates were incorporated into the model according to decrease in OFV with forward inclusion (p < 0.05) followed by backward deletion (p < 0.01). A prediction-corrected visual predictive check (pcVPC) based on 1000 simulations of the original dataset and a bootstrap analysis with resampling (n = 500) were performed to validate the final model.



Supplementary Table 1. Estimates of the final pharmacokinetic model and results of the bootstrap analysis (n = 500).
	Parameter
	Mean estimate
(RSE) [shrinkage]
	Mean of 500 bootstrap runs
(95% CI)

	CL/F (L/h)
	0.258 (8.7%)
	0.282 (0.189–0.405)

	Vc/F (L)
	2.57 (17.9%)
	2.45 (0.679–5.89)

	Q/F (L/h)
	1.41 (33.1%)
	1.14 (0.165–1.80)

	Vp/F (L)
	55.8 (19.0%)
	48.2 (27.8–65.9)

	ka fast (h−1)
	0.4 FIXED
	0.4 FIXED

	ka slow (h−1)
	0.124 (38.4%)
	0.117 (0.0308–0.201)

	Lag time (h)
	1.31 (26.8%)
	1.27 (0.840–1.57)

	First order decay constant λ (day−1)
	0.15 FIXED
	0.15 FIXED

	Maximum decrease in relative bioavailability with time
	0.5 FIXED
	0.5 FIXED

	Fraction of the dose absorbed with fast process
	0.257 (21.5%)
	0.230 (0.0664–0.427)

	Fractional change of relative bioavailability due to paclitaxel co-administration
	0.754 (3.6%)
	0.812 (0.634–1.15)

	IIV CL/F (CV%)
	126.5 (22.7%) [19%]
	153.5 (84.8–368.6)

	Correlation CL/F, Vc/F (%)
	91.7
	88.3 (40.3; >100)

	Correlation CL/F, Frel (%)
	87.7
	89.4 (42.0; >100)

	Correlation Vc/F, Frel (%)
	83.4
	82.9 (40.6; >100)

	IIV Vc/F (CV%)
	193.9 (28.8%) [24%]
	254.4 (143.1–674.4)

	IIV Frel (CV%)
	106.4 (23.8%) [16%]
	119.7 (77.8–208.5)

	Proportional error (CV%)
	17.5 (7.1%)
	[bookmark: OLE_LINK24][bookmark: OLE_LINK25]16.8 (13.5–19.5)

	Additive error (mg/L)
	1.65 (58%)
	1.60 (0.366–2.65)


CI: confidence interval; CL/F: apparent clearance; CV: coefficient of variation; IIV: interindividual variability; Frel: relative bioavailability; ka: first-order absorption rate constant; Q/F: apparent intercompartmental clearance; RSE: relative standard error; Vc/F: apparent central volume of distribution; Vp/F: apparent peripheral volume of distribution;


[image: ]
Supplementary Fig. 1. Goodness-of-fit of the final PK model for pazopanib. CWRES: conditional weighted residuals. The blue line represents linear regression y~x.
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