		
 1 SUPPLEMENTARY METHODS
1.1 Building Pharmacokinetic Models
Base models for sunitinib and its metabolite SU12662 were developed consistent with the approach previously followed by Houk et al [31]. Plasma concentration–time data were evaluated with a two-compartment model with first-order drug absorption (Ka) and a lag time to characterize the absorption process (tlag). Inter-subject variability was included on the following pharmacokinetic (PK) parameters for sunitinib and its metabolite: apparent clearance (CL/F), central compartment apparent volume of distribution (Vc/F), and Ka. The covariates analyzed for CL/F were age (AGE), sex (SEX), body weight (BWT), race (RAC), baseline Eastern Cooperative Oncology Group performance status (ECOG PS [BEC]), tumor (TUMR), baseline creatinine clearance (BCrCl), and baseline pharmacodynamics (PD). The covariates analyzed for Vc/F were AGE, SEX, BWT, and TUMR.
The categorical variables SEX, RAC, BEC, TUMR, and dosing schedule (SCH) were coded “1” for female, Asian subject, ECOG PS ≥1, gastrointestinal stromal tumor (GIST), and continuous daily dosing (CDD), respectively, and “0” otherwise. Following an initial screening of the covariates using generalized additive modeling, each covariate identified was subjected to a selection algorithm based on the change in the extended least-squares minimum objective function (ΔMOF) with a significance level (i.e. α) set at 0.01 using nonlinear mixed-effects modeling (NONMEM; v7.1.2). The full models obtained were subjected to a backward elimination algorithm with a significance level set at 0.001 to identify the final model. Both the base and the final models were assessed for model adequacy and goodness-of-fit. Plots of observed values (DV) versus population predicted values (PRED) and DV versus individual predicted (IPRED) values were evaluated for randomness around the line of unity. Plots of conditional weighted residual (CWRES) and individual weighted residual (IWRES) versus time were evaluated for randomness around the zero line to search for any systematic deviations with respect to time that may have suggested a deficiency within the structural model. Finally, visual predictive checks (VPC) and bootstrapping techniques were used to further evaluate the performance and stability of the base and final models as part of the internal and external validation of each model using the working and validation datasets, respectively.

1.2 Building Sequential Pharmacokinetic/Pharmacodynamic Models
[bookmark: _GoBack]The type of base models tested included the transit compartments in series with feedback loop (TCSFL) model, the indirect response (IDR) model, the IDR model with tolerance function, and the Gompertz tumor model. In building the sequential PK/PD base models, the final PK model POSTHOC estimates for sunitinib with or without its active metabolite SU12662 were used as input parameters to predict the PK/PD parameters for different endpoints. For each endpoint, the EC50 (or KPD) of both the parent and the active metabolite was assumed to be the same. Overall, the inclusion of the active metabolite in the PK-PD models did not lead to an improvement in the model goodness-of-fit; therefore, only the final PK model POSTHOC estimates for the parent were used as input parameters in building the final sequential PK/PD models for different endpoints. Inter-individual variability was included on the following PK/PD parameters: the endpoint at baseline (BASE), output elimination rate (Kout), tolerance function (Ktol), maximum drug effect (Emax), mean concentration producing 50% of the maximum effect (EC50), and first-order rate constant (KPD). The effect of AGE, SEX, BWT, RAC, BEC, TUMR, and SCH were examined for PK/PD parameters and were coded as described above. Following an initial screening using generalized additive modeling, each covariate identified was subjected to forward selection (α=0.01) and backward elimination (α=0.001) procedures using NONMEM to identify the final PK/PD model for each efficacy and safety endpoint. Model adequacy, goodness of fit, and validation for each endpoint was assessed in a similar manner as that described in the PK model section above.

1.3 Patient Population Simulation
A set of 20 trial simulations were run for GIST or renal cell carcinoma (RCC), which included weekly safety and target lesions sum of longest diameter (SLD) assessments; subsequently, the simulation results were used to predict the average, minimum, or maximum predicted values for safety endpoints (alanine aminotransferase [ALT], absolute neutrophil count [ANC], aspartate aminotransferase [AST], diastolic blood pressure [DBP], left ventricular ejection fraction [LVEF], lymphocyte count [LC], and platelet count [PC]) during cycle 3 and for the efficacy endpoint (target lesion SLD) during cycle 6 for each dosing schedule. Additionally, trough PK assessments were made on a weekly basis and a full PK profile was obtained on the last day of the on-treatment period to predict sunitinib and SU12662 PK parameters for each dosing schedule. 
Similarly, another set of 20 trial simulations were run for GIST or RCC, which included safety and SLD assessments made twice every cycle. The twice-every-cycle frequency was also applied to the SLD assessments to account for both intra- as well as inter-cycle SLD changes and disease progression. The assessments were made at the end of the on-treatment (day 28) and off-treatment (day 42) period for Schedule 4/2 (i.e. 4 weeks-on/2-weeks-off treatment) and at the end of the second on-treatment (day 35) and off-treatment (day 42) period for Schedule 2/1 (i.e. 2-weeks-on/1-week-off treatment), during each cycle. Simulated data from this set of trial simulations were used to predict the incidence rate of different grades of adverse events (AEs) during the first 3 cycles for each of the safety endpoints (based on National Cancer Institute Common Terminology Criteria for Adverse Events, version 3.0), and to also predict progression-free survival (PFS)/time to tumor progression (TTP) and objective response rate (ORR) values based on predicted SLD for each dosing schedule.

2 SUPPLEMENTARY RESULTS
2.1 Trial Simulations in GIST Patients
2.1.1 Pharmacokinetics 
Trial simulations on the PK model for sunitinib and its metabolite SU12662 were run to predict their concentrations in patients with GIST when sunitinib was administered on Schedule 2/1 compared with Schedule 4/2 (Supplementary figure S6). In GIST patients, mean (95% confidence interval [CI]) trough sunitinib concentrations during cycle 3 for Schedule 4/2 and Schedule 2/1 were 33.2 (30.1–35.6) ng/mL and 33.0 (31.4–34.3) ng/mL, respectively (Supplementary figure S6a). Mean (95% CI) trough SU12662 concentration in GIST patients during cycle 3 for Schedule 4/2 and Schedule 2/1 was 15.0 (12.9–16.4) ng/mL and 14.9 (13.8–15.7) ng/mL, respectively (Supplementary figure S6c). The duration of time at maximum and minimum drug concentrations during the respective on-treatment and off-treatment periods within a 42-day cycle were shorter for Schedule 2/1 compared with Schedule 4/2 for both sunitinib and its metabolite (Supplementary figure S6b, d). During the last day of the on-drug period, mean sunitinib concentration for Schedule 4/2 and Schedule 2/1 was 52.1 (47.4–55.3) ng/mL and 50.4 (47.7–51.7) ng/mL, respectively (Supplementary figure S6b). Mean SU12662 concentration on this day was 22.1 (19.2–23.9) ng/mL and 20.5 (19.0–21.4) ng/mL, respectively (Supplementary figure S6d). 

2.1.2 Efficacy endpoint: target tumor SLD
Based on the final PK/PD efficacy model, trial simulations were performed to assess whether the predicted differences between the PK profiles of the two schedules had an impact on the efficacy of sunitinib in GIST patients. The endpoint used in this assessment was target tumor SLD (Supplementary figure S7a). Based on the simulation results, median (95% CI) SLD value at the end of cycle 6 for Schedule 4/2 and Schedule 2/1 was 12.2 (11.6–12.8) cm and 12.0 (11.2–12.6) cm, respectively. Furthermore, the simulated SLD values were then used to estimate TTP and ORR. The predicted median (95% CI) for TTP for Schedule 4/2 and Schedule 2/1 was 26.7 (23.1–31.2) weeks and 27.7 (24.6–32.0) weeks, respectively. The predicted median ORR for Schedule 4/2 and Schedule 2/1 was 7.0% (2.5–11.1) and 7.0% (5.0–12.5), respectively. The differences between these two schedules in predicted efficacy outcomes were not considered clinically relevant. 

2.1.3 Safety endpoints
Based on the final PK/PD safety models, trial simulations were performed for each of the endpoints to assess whether the predicted differences between the PK profiles of the two schedules had any impact on the selected safety endpoints in GIST patients. The simulation results indicated that the overall effect of sunitinib on the selected safety endpoints were similar between Schedules 4/2 and 2/1, with the exception of PC for which Schedule 2/1 was associated with a significantly lower incidence of grades 3 and 4 thrombocytopenic events than Schedule 4/2 (4.0% vs10.5%) (Supplementary figure 7b–h). Additionally, median (95 CI%) PC nadir values during cycle 3 were significantly higher for Schedule 2/1 compared with Schedule 4/2 (136 [128–145] vs122 [111–132]  103/µL), further supporting the predicted lower incidence of grades 3 and 4 thrombocytopenic events for Schedule 2/1 in GIST patients (Supplementary figure 7b). 



Supplementary figure S1 Goodness-of-fit diagnostic plots, weighted residuals vs time for (A) plasma concentrations of sunitinib (final PK model); (B) plasma concentrations of the sunitinib active metabolite SU12662 (final PK model); (C) efficacy endpoint sum of longest diameter in target lesions (final PK/PD model); and 
(D–J) selected safety endpoints (final PK/PD model). 
Solid blue lines are the predictions (PRED) regression lines. CWRES = weighted residuals; PD = pharmacodynamics; PK = pharmacokinetics. 

Supplementary figure S2 Goodness-of-fit diagnostic plots, weighted residuals vs predicted for (A) plasma concentrations of sunitinib (final PK model); (B) plasma concentrations of the sunitinib active metabolite SU12662 (final PK model); (C) efficacy endpoint sum of longest diameter in target lesions (final PK/PD model); and 
(D–J) selected safety endpoints (final PK/PD model). 
Solid blue lines are the predictions (PRED) regression lines. CWRES = weighted residuals; PD = pharmacodynamics; PK = pharmacokinetics. 



Supplementary figure S3 Trial simulations predicted mean PK profiles and median (95% CI) PK parameters during (A, C) cycle 3, following weekly trough PK assessments, and (B, D) the last day of the on-drug period, following PK assessments every 3 h, for sunitinib and SU12662 in GIST patients receiving sunitinib 50 mg/day on Schedule 4/2 or Schedule 2/1.
CI, confidence interval; GIST, gastrointestinal stromal tumor; PK, pharmacokinetics. 
Schedule 4/2: 4-weeks-on followed by 2-weeks-off treatment; Schedule 2/1: 2-weeks-on followed by 1-week-off treatment.

Supplementary figure S4 Trial simulations predicted mean profiles and median (95% CI) values for (A) efficacy and (B–H) safety endpoints in GIST patients receiving sunitinib 50 mg/day on Schedule 4/2 or Schedule 2/1, with corresponding predictions for TTP and ORR and AE incident rates, following assessments made twice every 6 weeks. 
AE, adverse event; CI, confidence interval; G, grade of AE intensity; GIST, gastrointestinal stromal tumor; ORR, objective response rate; TTP, time to progression. 
Schedule 4/2: 4-weeks on treatment followed by 2-weeks off treatment; Schedule 2/1: 2-weeks on treatment followed by 1-week off treatment.
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