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SUPPLEMENTARY MATERIAL 
 

SUPPLEMENTARY METHODS 

Definition of Dose-Limiting Toxicity (DLT) 

A DLT was defined as grade 3/4 clinically significant hematologic or non-

hematologic toxicity (excluding grade 3 alopecia, nausea, vomiting, and diarrhea in the 

absence of adequate supportive care) or a treatment delay of at least 21 days because 

of unresolved toxicity. Grade 3 neutropenia longer than 5 days, any grade 4 neutropenia 

or febrile neutropenia, and any grade 3/4 thrombocytopenia were considered DLTs. 

Grade 3 hypertension that was controlled with medication was not considered dose-

limiting. Inability to receive more than 75% of the scheduled doses of study drugs due to 

toxicity was considered a DLT. Grade 2 toxicities that occurred during or after cycle 1 

were also classified as DLTs if the investigator and sponsor considered the toxicity 

dose-limiting. 

Estimation of Plasma Levels of Pazopanib and Lapatinib 

Plasma samples were analyzed for pazopanib by GlaxoSmithKline (Upper 

Merion, PA) using a validated analytical method based on protein precipitation followed 

by high-performance liquid chromatography/tandem mass spectrometry (HPLC/MS/MS) 
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(1). The assay for pazopanib was validated over the GW786034 concentration range of 

100 to 50,000 ng/mL using a 20 μL aliquot of human plasma.  

Plasma samples were analyzed for lapatinib using a validated method based on 

protein precipitation, followed by HPLC/MS/MS analysis (2). The assay for lapatinib was 

validated over the GW572016 concentration range of 5.00 to 5000 ng/mL using a 25 μL 

aliquot of human plasma. The computer systems used to acquire and quantify data 

included Analyst® version 1.4.1 (Applied Biosystems, Foster City, CA) for acquisition 

and integration, and SMS2000 version 1.6 (GlaxoSmithKline). 

 

Immunohistochemistry 

Immunoperoxidase staining and detection of EGFRvIII was performed on 

formalin-fixed, paraffin-embedded tissue sections using L8A4 EGFRvIII murine 

monoclonal antibody (diluted 1:250) that was prepared and purified at Duke University 

Medical Center. Antigen retrieval was performed using a BOND autostainer with heat-

induced (ER2) epitope retrieval solution 2 for 20 minutes. Detection was accomplished 

using Vision BioSystems (Norwell, MA) labeled polymer on the BOND autostainer. 

Staining was graded as percent of tumor cells with positive staining. 

PTEN was detected using PTEN monoclonal antibody (clone 6H2.1, diluted 

1:500) from Cascade Bioscience (Winchester, MA). Antigen retrieval consisted of a 

sodium citrate solution (pH 6.0) used in a Black and Decker (New Britain, CT) steamer 

for 20 minutes at 95° C. Detection consisted of a 30-minute incubation with goat anti-

mouse super-sensitive link followed by detection with Super Sensitive Detection Kit 

(Biogenex, San Ramon, CA). Staining was graded as percent of tumor cells with 
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positive staining; greater than 70% was considered “intact” and less than 70% was 

considered “loss.”  

pAKT was detected using R&D Systems (Minneapolis, MN) phospho-AKT rabbit 

monoclonal antibody (Ser473; Cell Signaling Technology, Boston, MA), diluted 1:66, 

incubated overnight at 4o C. Antigen retrieval consisted of a solution of EDTA 10 mM 

(pH 8.0) used in a Decloaking Chamber (Biocare Medical, Walnut Creek, CA) for 5 

minutes at 120° C. Detection was accomplished with a 30-minute incubation with goat 

anti-rabbit secondary antibody followed by detection with ABC Elite kit (Vector 

Laboratories, Burlingame, CA). Staining was graded as percent of tumor cells with 

positive staining.  

pMAPK was detected using a phospho-MAPK rabbit monoclonal phospho-

p44/42 MAPK (Thr202/Tyr204, clone E10; Cell Signaling Technology) diluted 1:100, 

overnight at 4° C. Detection was accomplished using the Super Sensitive™ Multilink® 

(BioGenex). Staining was graded as percent of tumor cells with positive staining. 
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SUPPLEMENTARY FIGURES 

 
Supplementary figures show study design (NCT00350727) and images of tumor 

reduction in patients treated with pazopanib plus lapatinib. 

 

Supplementary Figure S1. Study design. AA, anaplastic astrocytoma; AO, anaplastic 

oligodendroglioma; AOA, mixed anaplastic oligoastrocytoma; BID, twice daily; DLT, 

dose-limiting toxicity; ECOG PS, Eastern Cooperative Oncology Group performance 

status; EIAC, enzyme-inducing anticonvulsants; GBM, malignant glioma; Lap, lapatinib; 

MTR, maximum tolerated regimen; Paz, pazopanib; PFS, progression-free survival; PK, 

pharmacokinetics; QD, once daily. 

 

Supplementary Figure S2. Tumor reduction in 3 patients who achieved a partial 

response following (A) 21 days, (B) 15 months, and (C) 18 months of treatment. 


