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Although imatinib revolutionized the  

initial management of advanced GIST,  

TKI resistance eventually occurs  

in >85% of patients leading to 

progression of disease 



Sunitinib can benefit GIST patients after failure 

of imatinib – but there is no approved therapy 

after failure of both imatinib and sunitinib 

Demetri GD et al. Lancet 2006; 368: 1329-1338. 



Regorafenib (BAY 73-4506) is a structurally 

distinct oral agent with a unique profile of 

inhibiting multiple kinases relevant to GIST 

Regorafenib 

IC50 (nmol/l) 

KIT  7 

VEGFR-1  13 

Murine VEGFR-2  4 

PDGFR-β  22 

RET  1.5 

B-RAF 28 

FGFR1 202 

Biochemical activity 
Percent control 

0% 

0.1% 

0.1-1% 

1-5% 

5-10% 

10-35% 

Wilhelm SM et al. Int J Cancer 2011; 129: 245-255. 
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blinded central review 

GIST – Regorafenib In Progressive Disease 

(GRID): study design 

 

• Multicenter, randomized, double-blind, 

placebo-controlled phase III study 

– Global trial: 17 countries across Europe, 

North America, and Asia-Pacific 

– Stratification: treatment line (2 vs >2 prior lines), 

geographical location (Asia vs “Rest of World”) 

2 : 1 

Regorafenib + 

best supportive 

care (BSC) 
160 mg once daily  

3 weeks on,  

1 week off (n=133) 

Placebo + BSC  
3 weeks on,  

1 week off (n=66) 
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Unblinding 
Crossover offered for 

placebo arm or 

continued regorafenib 

for treatment arm 

Regorafenib 
(unblinded) 

until next progression 

Metastatic/ 

unresectable 

GIST patients 

progressing 

despite at least 

prior imatinib 

and sunitinib 
(n=236 screened;  

n=199 randomized) 



Study endpoints 

 • Primary endpoint:  

– Progression-free survival (PFS) 

 90% power to detect 100% increase in PFS, 

hazard ratio (HR)=0.5, with 1-sided overall α=0.01 

• Secondary endpoints:  

– Overall survival (OS) 

– Time to progression 

– Overall response rate  

– Disease control rate 

– Duration of response 

• Exploratory endpoints:  

– Correlative science to assess impact of GIST genotype on outcomes 

– Circulating DNA assay to screen more comprehensively for GIST 

kinase mutations (“liquid biopsy”) 

– Health-related quality of life 



Patient eligibility 

 
Key inclusion criteria Key exclusion criteria 

Histologically confirmed 

metastatic or unresectable GIST 

Prior treatment with any VEGFR inhibitors  

other than sunitinib 

Progression of GIST on imatinib 

(or severe intoleranceto imatinib)  

AND  

Progression of GIST on sunitinib 

Other cancer (different histology) 

within 5 years before randomization 

Age ≥18 years 
Major surgical procedure, open biopsy, or 

significant trauma <28 days before study 

ECOG performance status 0–1 Pregnancy or breastfeeding 

Measurable disease according to 

modified Response Evaluation Criteria 

in Solid Tumors (RECIST) version 1.1 

Cardiovascular dysfunction:  

•Congestive heart failure  

•Myocardial infarction <6 months before study 

•Cardiac arrhythmias requiring therapy  

•Uncontrolled hypertension 

•Unstable or new-onset angina  



GRID study was well balanced for 

baseline patient demographics 

Regorafenib 

(N=133) 

Placebo 

(N=66) 

Age, median years (range) 58 (18–82) 58 (25–87) 

Sex, n (%) Male 85 (63.9) 42 (63.6) 

Female 48 (36.1) 24 (36.4) 

Race, n (%) White 90 (67.7) 45 (68.2) 

Black 0 (0.0) 1 (1.5) 

Asian 34 (25.6) 16 (24.2) 

Prior lines of GIST 

therapies, n (%) 

2 (imatinib and sunitinib only) 74 (55.6) 39 (59.1) 

>2 (imatinib, sunitinib, and others) 59 (44.4) 27 (40.9) 

ECOG, n (%) 0 73 (54.9) 37 (56.1) 

1 60 (45.1) 29 (43.9) 



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%) 



Progression-free survival per  

blinded central review (primary endpoint) 

 

Regorafenib significantly improved PFS vs placebo (p<0.0001) 



Progression-free survival per  

investigator assessment 

 

Regorafenib significantly improved PFS vs placebo (p<0.000001) 

*A: Value cannot be estimated due to censored data 

* 



Progression-free survival: Comparison of  

Central Review vs Investigator Assessments 
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High rate of disease control despite low 

overall response rate with regorafenib  

 

Objective response rate 6 (4.5) 1 (1.5) 

Complete response 0 (0.0) 0 (0.0) 

Partial response 6 (4.5) 1 (1.5) 

Stable disease (at any time) 95 (71.4) 22 (33.3) 

Progressive disease 28 (21.1) 42 (63.6) 

Responses based on modified RECIST v1.1  

Regorafenib (N=133), 

n (%) 

Placebo (N=66), 

n (%) 

Disease control rate 

Complete response + partial response 

+ durable stable disease (≥12 weeks) 

70 (52.6) 6 (9.1) 



-60 

Despite low objective response rate, more frequent 

tumor shrinkage with regorafenib noted as best 

response in target lesion per central assessment 
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Continuing regorafenib dosing after progression: 

PFS with initial exposure during double-blind 

(DB) and following progression on DB  
(all per investigator assessment) 

 

Days from first progression for open label; days from randomization for double blind 
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0 

Progression on initial placebo, then crossed over to open label regorafenib 

0 

0.25 

0.50 

0.75 

1.00 

50 100 150 200 250 300 

Regorafenib (initial exposure double-blind period) 

350 

Regorafenib (post-progression, open-label period) 

Median PFS    5.0 months          7.4 months           4.5 months 

Continuing 

regorafenib  

after PD 

N=41 

Regorafenib 

Initial DB 

N=133 

Placebo  

regorafenib OL 

N=56 



Prespecified subgroup analysis:  

PFS per central review 

 

0 0.5 1.0 1.5 2.0 
Hazard ratio (95% Cl) 

Favors regorafenib Favors placebo 

Third 

Fourth or more 

Asia 

Rest of world 

North America 

Not North America 

Male 

Female 

<65 years 

≥ 65 years 

<25 kg/m2 

25 to <30 kg/m2 

≥30 kg/m2 

0 

1 

<6 months 

≥6 to <18 months 

≥18 months 

 

 

 

All patients 

Anticancer line 

 

Region 

 

 

 

Sex 

 

Age 

 

BMI 

 

 

ECOG score 

 

Duration of imatinib 

treatment 

 

 

N 

199 

113 

86 

47 

152 

36 

163 

127 

72 

136 

63 

112 

56 

22 

110 

89 

22 

33 

144 

 

 

 

Hazard 

ratio 

0.27 

0.23 

0.31 

0.30 

0.24 

0.42 

0.22 

0.31 

0.18 

0.30 

0.15 

0.29 

0.24 

0.19 

0.22 

0.30 

0.50 

0.19 

0.24 

 

 

 

95% Cl 

(0.19, 0.39) 

(0.14, 0.37) 

(0.18, 0.54) 

(0.15, 0.62) 

(0.16, 0.37) 

(0.19, 0.92) 

(0.15, 0.34) 

(0.20, 0.48) 

(0.09, 0.34) 

(0.19, 0.46) 

(0.08, 0.30) 

(0.18, 0.46) 

(0.12, 0.48) 

(0.06, 0.61) 

(0.14, 0.37) 

(0.18, 0.51) 

(0.17, 1.73) 

(0.07, 0.55) 

(0.15, 0.36) 

 

 

 



Mutation biomarker 

Progression-free survival 

N Events HR 95%CI 
Regorafenib, 

median months 

Placebo, 

median months 

KIT exon 11 mutation  51 40 0.212 0.098, 0.458  5.6 1.1 

KIT exon 9 mutation  15 11 0.239 0.065, 0.876  5.4 0.9 

Tumor genotype 
Regorafenib, 

n (%) 

Placebo,  

n (%) 

Total, 

n (%) 

Prior GIST genotype available and 

reported at study entry (% total study population) 
 60 (45.1) 36 (54.5)  96 (48.2) 

KIT exon 11 mutation  34 (56.7) 17 (47.2)  51 (53.1) 

KIT exon 9 mutation  9 (15.0)  6 (16.7)  15 (15.6) 

Wild-type KIT and PDGFRA  6 (10.0)  2 (5.6)  8 (8.3) 

Unspecified or other exon mutant  11 (18.3) 11 (30.5) 22 (22.9) 

Baseline GIST genotype per site reports: 

exploratory analysis of outcomes  



Overall survival between GRID study arms:  

Estimating crossover impact via rank-preserving 

structural failure time (RPSFT) method*  

 

p values 

Regorafenib vs placebo (uncorrected):       0.199 

Regorafenib vs placebo (RPSFT corrected): 0.025 

*Crossover correction calculated using rank-preserving structural failure time (RPSFT) method 
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Summary 

• Regorafenib significantly increased PFS compared with placebo in patients 

with metastatic or unresectable GIST 

– PFS: median 4.8 vs 0.9 months, HR 0.27, p<0.0001 

• Regorafenib shows PFS benefit in most patient subgroups 

• Interesting discrepancies between investigator assessments and  

central review were observed in progression assessment (and thus PFS) 

• Post-progression, open-label regorafenib treatment showed sustained 

benefit  

– Continuing regorafenib post-progression: median PFS, 4.5 months 

– Placebo crossed over to regorafenib: median PFS, 5.0 months 

• Overall survival rates were not statistically different, as expected, with 

crossover post-progression to regorafenib in majority of placebo-treated 

patients 

– RPSFT statistical correction for crossover demonstrates  significant 

beneficial impact of regorafenib on overall survival 



Thanks to patients, families, and colleagues  

at all of the investigating centers 

Lead investigators: 

  AUSTRIA: Hellmut Samonigg, Thomas Brodowicz, Wolfgang Eisterer 

  BELGIUM: Patrick Schöffski 

  CANADA: Martin Blackstein, Karen Mulder, Jawaid Younus 

  CHINA: Jin Li, Shukui Qin, De Sen Wan, Jianming Xu 

  FINLAND: Heikki Joensuu 

  FRANCE: Jean-Yves Blay, Binh Bui Nguyen, Antoine Adenis, Axel Le Cesne 

  GERMANY: Peter Reichardt, Jens Chemnitz, Sebastian Bauer, Peter Hohenberger, 

  Viktor Grünwald, Frank Mayer, Jochen Schütte 

  ISRAEL: Ofer Merimsky 

  ITALY: Elena Fumagalli, Guido Biasco, Massimo Aglietta, Giuseppe Badalamenti 

  JAPAN: Toshihiko Doi, Tatsuo Kanda, Toshirou Nishida, Yasuhide Yamada, Yoshito Komatsu, 

  Akira Sawaki 

  NETHERLANDS: Hans Gelderblom, Winette Van der Graaf 

  POLAND: Piotr Rutkowski 

  SINGAPORE: Richard Quek 

  SOUTH KOREA: Yoon-Koo Kang, Hyuk Chan Kwon, Seock-Ah Im, Joon Oh Park, Sun Young Kim 

  SPAIN: Claudia M Valverde Morales, Xavier Garcia Del Muro 

  UK: Ian Judson, Michael Leahy, Anne Thomas 

  USA: George Demetri, Mary Louise Keohan, Michael Heinrich, Margaret von Mehren, 

  Robin Jones, Bruce Brockstein, Pamela Kaiser, Keith Skubitz, Michael Gordon 

 

The GRID trial was sponsored by Bayer HealthCare AG, Leverkusen, Germany  



Thank you for your attention 



Back-up Slide for Question 



Sensitivity analysis: investigator assessment 

vs central review 

Investigator 

assessment, n (%) 
Central assessment, n (%) 

Progression 
No 

progression 
All 

Regorafenib 

(N=133) 

Progression 39 (29.3) 5 (3.8) 44 (33.1) 

No Progression 37 (27.8) 52 (39.1) 89 (66.9) 

All 76 (57.1) 57 (42.9) 

Placebo 

(N=66) 

Progression 50 (75.8) 0 50 (75.8) 

No Progression  12 (18.2) 4 (6.1) 16 (24.2) 

All 62 (93.9) 4 (6.1) 

Green shading denotes concordance; red shading denotes discordance 


