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Multi-disciplinary management  
of advanced GIST 



Talks 

1. How I treat advanced GIST? 

– by Dr Richard Quek 

 

2. Advanced molecular toolkit in advanced GIST 

– by Dr Nagavalli DO Somasundaram 

 

2. When would I offer surgery in metastatic GIST? 

– by Dr Melissa Teo 
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Gastrointestinal Stromal Tumor (GIST) 

• GIST is one of the most common forms of sarcoma 

 

• Originate from the same lineage as the interstitial cells of Cajal 

 

• Characterized by the presence of KIT/ PDGFRA activating 
mutations 

 

• 10-15% of GIST are wild type for KIT/ PDGFRA mutations 

 

• Mutations result in abnormal constitutively active tyrosine 
kinases 
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Distribution of Soft Tissue Sarcoma 
NCC Singapore Sarcoma Database 

Soft tissue 
sarcoma 

65% Bone 
7% 

GIST 
28% 

Data (N=1516) 



KIT and PDGFRA Receptor 

Structures 

SCF, stem cell factor; PDGF, platelet-derived growth factor;  

IgG, immunoglobulin G., ATP, adenosine triphosphate. 

 

Taylor ML et al. Hematol Oncol Clin North Am. 2000;14:517-535. 

Corless CL et al. Annu Rev Pathol. 2008;3:557-586.  

Figure adapted with permission from Trent JC et al. Curr Opin Oncol. 2006;18:386-395.  

 Type 3 receptor tyrosine kinases 

 Extracellular domain binds ligand  

– SCF for KIT 

– PDGF for PDGFRA 

 Downstream effects of ligand 

binding to KIT or PDGFRA are 

proliferative and antiapoptotic  

 Intracellular domain has 

– 2 tyrosine kinase domains 

– Multiple autophosphorylation 

sites 

− SCF or PDGF 

binding site 

− 5 IgG domains 

Cell membrane 

Tyrosine kinase 

domains 

Courtesy of Eva Wardelmann 
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Joensuu et al. N Engl J Med. 2001;344(14):1052-6 

• Imatinib, tyrosine kinase inhibitor with 
activity against: 

– the chimeric BCR-ABL fusion oncoprotein of 
chronic myeloid leukemia 

– KIT receptor 

– Platelet-derived growth factor receptors 

9 



• B-2222 study 

• Randomized phase II: 400mg vs 600mg IM/day 

• N=147 

• Outcome 

–  PR: 54% 

–  SD: 28% 

–  PD: 14% 

• Time to 1st response 3mths 

Demetri. N Engl J Med 2002;347:472-80 
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• Median OS 57 mths 

• Approx 1/3 remained on long-term drug 

• Best Response 

– CR: 1% 

– PR: 67% 

– SD: 16% 

– PD: 12% 

Blanke. J Clin Oncol. 2008;26:620-5 
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Blanke. J Clin Oncol. 2008;26:620-5 

Responder: CR+PR+SD 

PD 

Lesson 1 



Duration of IM in Metastatic GIST: BFR 14 

• Phase III 

• Relapse 81% vs 31% 

• PFS 6 mth vs 18 mth 

• 92% regained disease control 

• Longer f/u 25% (2nd relapse) vs 
31% (p=ns) 

• OS identical 

Advanced GIST 

 - On Imatinib 

 - Disease control > 1 year 

ARM 1: 

Treatment 
Interruption 

ARM 2: 

Continue IM 

Blay. J Clin Oncol. 2007;25(9):1107-13 
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Primary Mutational Status & Imatinib 

• Randomized phase II Imatinib 400mg vs 600mg daily1 

• Tissue available for N=127/147 2 

• KIT (88%) and PDGFRA (5%) mutations 

1 Demetri et al. N Engl J Med. 2002;347(7):472-80 
2 Heinrich et al. J Clin Oncol. 2003;21(23):4342-9 

KIT Ex 11 KIT Ex 9 
 

Wild Type 

Partial Response 84% 48% 0% 

P=0.0006 
 

P<0.0001 

Event Free Survival 687 days 200 days 82 days 
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Imatinib Dosing: 400mg or 800mg daily? 

Overall Cohort  Exon 9 mutants 

MetaGIST. J Clin Oncol. 2010;28:1247-1253 
Verweij, et al. Lancet 2004; 364: 1127–134 
Blanke et al. J Clin Oncol. 2008;26:626-632 

HR 0.89; P=0.04 

Absolute 4.4mth 

Exon 9 mutants IM 400mg IM 800mg 

Median PFS 6 mths 19 mths 

3 year estimate 5% 17% 

P-value 0.017 15 

Lesson 4 



Sunitinib: Approved 2nd line therapy in GIST 

• Tyrosine kinase inhibitor with activity against: 

– KIT 

– PDGFRs 

– all 3 isoforms of the vascular endothelial growth factor 
receptors (VEGFR-1, VEGFR-2, VEGFR-3) 

– Fms-like tyrosine kinase-3 receptor (FLT3) 

– RET 
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• Pivotal Phase III study 

• Sunitinib vs placebo 

• Intermittent Dosing 4wks 
on/2wks off 

• TTP 6.8 mth vs 1.6 mth 

 

Demetri. Lancet. 2006;368(9544):1329-38 
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Initial Sunitinib phase I/II study 
n=97 GIST pts 

Approximately 60% had serial PET done 

Demetri et al. Clin Cancer Res 2009;15(18):5902-5909 

Baseline Off period 



• Phase II 

• Sunitinib 37.5mg daily without breaks 

• N=60, progressed on imatinb 

• Median PFS 34 weeks (8.5mths) 

• No new toxicity signals 

George et al. EJC 2009; 45:1959-68 



• Phase III study 

• Jan 04, 2011 - Aug 18, 2011 

• N=199 randomized 

• 57 countries involved 

Lancet. 2013;381(9863):295-302 
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Eligibility and Methods 

• Failure of at least previous imatinib and sunitinib 

 

• Patients could have received other systemic therapies, 
including investigational agents, except any VEGFR inhibitors 
other than sunitinib 

 

• Randomised 2:1 to Oral regorafenib 160 mg once daily or 
matching placebo, 3 weeks on, 1 week off 

 

• Cross over permitted 

Lancet. 2013;381(9863):295-302 21 



73% Reduction in the Risk of Progression or Death 
with Regorafenib vs Placebo in GRID Study 

Regorafenib significantly improved PFS vs placebo (P <.0001); 

primary endpoint met 

Demetri GD, et al. Lancet. 2013;381:295-302.  

  Regorafenib, N = 133 Placebo, N = 66 

Median PFS 4.8 months 0.9 months 
Number of events 81 (61%) 63 (95%) 

Hazard ratio (95% CI): 0.27 (0.19-0.39) 
1-sided P value: <0.0001 
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Adverse events on-study occurring in ≥20% of 

patients during double-blind treatment 

NCI-CTCAE v4.0 

term 

Regorafenib (N=132), % Placebo (N=66), % 

All Grades G3 G4 G5 All Grades G3 G4 G5 

Hypertension 59.1 27.3 0.8 0 27.3 4.5 0 0 

HFSR 56.8 20.5 0 0 13.6 0 0 0 

Fatigue 50.0 3.0 0 0 37.9 1.5 0 1.5 

Diarrhea 46.2 7.6 0 0 9.1 0 0 0 

Oral mucositis 40.9 1.5 0 0 9.1 1.5 0 0 

Anorexia 30.3 0.8 0 0 21.2 3.0 0 0 

Constipation 28.0 0.8 0 0 22.7 1.5 0 0 

Abdominal pain 26.5 3.0 0 0 15.2 0 0 0 

Alopecia 24.2 1.5 0 0 1.5 0 0 0 

Hoarseness 24.2 0 0 0 6.1 0 0 0 

Fever 22.0 0 0 0 10.6 1.5 0 0 

Nausea 20.5 1.5 0 0 12.1 1.5 0 0 

NCI-CTCAE: National Cancer Institute-Common Terminology Criteria for Adverse Events 

HFSR: Hand-foot skin reaction 

On-study adverse events resulted in 

permanent discontinuation of study 

treatment, n (%) 

Regorafenib Placebo 

8 (6.1%) 5 (7.6%) 



Imatinib Rechallenge (Nth line) 

Lancet Oncol 2013; 14: 1175–82 

N=81 



Results 

Lancet Oncol 2013; 14: 1175–82 

Implication 
1st prospective evidence for continuation of TKI beyond progression in GIST 
Provide a new standard for a comparator arm in new GIST trials 

N=81 



Pazopanib salvage therapy (after failure of imatinib and sunitinib) 

• Phase II 

• N=25 

• Approx 70% had prior regorafenib/ 
sofarenib 

 

PAZOGIST (ASCO 2015) 

Presented By Jean-Yves Blay at 2015 ASCO Annual Meeting 

N=81 

Ganjoo et al. Annals of Oncology 25: 236–240, 2014 

Median PFS on Pazopanib 
- approx 3.5mths 
 
4mth PFS rate 45% vs 17% 
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Tyrosine Kinase Inhibitor Resistance 

Main mechanism through development of  
secondary mutations  



Clonal Evolution under Pharmacological Pressure 
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Secondary Mutations 

• Non-randomly distributed 

– ATP binding pocket (Ex 13/14) 

– Kinase activation loop (Ex 17/18) 

 

 

Heinrich et al. J Clin Oncol. 2006;24:4764-4774 
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Courtesy of Dr Corless 



Gramza et al. Clin Cancer Res. 2009;15(24):7510-18 Gramza, Corless and Heinrich. Clin Cancer Res 2009;15(24):7510-8 

Resistance is molecularly heterogeneous 



In Summary 

• Reviewed the pathogenesis of GIST 

 

• Discussed the approved 1st to 3rd line treatment in advanced GIST 

 

• GIST mutations: Detection and utility 

 

 

• Central role of KIT mutation and its impacts on primary             
treatment and resistance 

 

• Novel strategies following failure of standard                         
approved treatment 
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Response to Imatinib (Glivec) 
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