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KIT and PDGFRA gain-of-function mutations are primary 
drivers of oncogenic signal in GIST

Exon 11 (67%)

Exon 9 (9%)

Exon 13 (1%)

Exon 17 (1%)

KIT (78.5%)

Exon 14 (rare)

PDGFRA (7.5% total)

Exon 12 (2%)

Exon 18 (5.5%)

Overall Mutation Frequency (950 GISTs):  86%

Courtesy of Jonathan A. Fletcher 
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Approved agents for the treatment of locally-advanced or 
metastatic GIST

KIT/PDGFRA-

mutant GIST

PDGFRA D842V-

mutant GIST
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Approved agents for the treatment of locally-advanced or 
metastatic GIST: IMATINIB

KIT/PDGFRA-

mutant GIST

PDGFRA D842V-

mutant GIST

mPFS 24 mo

ORR 68.1%

IMATINIB 2001

Demetri, NEJM2002
Blanke, J Clin Oncol 2008
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Approved agents for the treatment of locally-advanced or 
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KIT/PDGFRA-
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IMATINIB 2001

Heinrich, J Clin Oncol 2003

KIT primary genotype predicts the 

activity of first-line imatinib
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Approved agents for the treatment of locally-advanced or 
metastatic GIST: IMATINIB

Marquart, JAMA Oncol 2018
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Imatinib resistance: KIT secondary mutations
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Approved agents for the treatment of locally-advanced or 
metastatic GIST: SUNITINIB y REGORAFENIB

KIT/PDGFRA-

mutant GIST

PDGFRA D842V-

mutant GIST

REGORAFENIB

SUNITINIB

mPFS 5.6 mo

ORR 6.8%

2006

2012

mPFS 24 mo

ORR 68.1%

IMATINIB 2001

mPFS 4.8 mo

ORR 4.5%

Demetri, Lancet2006
Demetri, Lancet2013
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Approved agents for the treatment of locally-advanced or 
metastatic GIST: SUNITINIB y REGORAFENIB

KIT/PDGFRA-

mutant GIST

PDGFRA D842V-

mutant GIST

REGORAFENIB

SUNITINIB

mPFS 5.6 mo

ORR 6.8%

2006

2012

mPFS 24 mo

ORR 68.1%

IMATINIB 2001

mPFS 4.8 mo

ORR 4.5%

Imatinib

(n=147)

Sunitinib

(n=207)

Regorafenib

(n=133)

ORR 68.1% 6.8% 4.5%

SD12 weeks 15.6% 53% 48.1%

TTP/PFS 24 mo 5.6 mo 4.8 mo

Demetri, Lancet2006
Demetri, Lancet2013
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Approved agents for the treatment of locally-advanced or 
metastatic GIST: OTHER TKIs

Schaefer, DeMatteo and Serrano, ASCO EdBook2022
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KIT / PDGFRA 2nd genotype predicts response to TKIs

Heinrich, JCO2008; Serrano, BJC2019; Serrano, Oncotarget2019 
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KIT / PDGFRA 2nd genotype predicts response to TKIs

Heinrich, JCO2008; Serrano, BJC2019; Serrano, Oncotarget2019 
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KIT / PDGFRA 2nd genotype predicts response to TKIs

HETEROGENEITY

ŷ RESPONSE

THERAPEUTIC CHALLENGES
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KIT / PDGFRA 2nd genotype predicts response to TKIs

HETEROGENEITY
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THERAPEUTIC CHALLENGES
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Approved agents for the treatment of locally-advanced 
or metastatic GIST

RIPRETINIB

mPFS 6.3 mo

ORR 9.4%

AVAPRITINIB

mPFS 29.2 mo

ORR 91.0%

2020

KIT/PDGFRA-

mutant GIST

PDGFRA D842V-

mutant GIST

REGORAFENIB

SUNITINIB

mPFS 5.6 mo

ORR 6.8%

2006

2012

mPFS 24 mo

ORR 68.1%

IMATINIB 2001

mPFS 4.8 mo

ORR 4.5%

HETEROGENEITY

ŷ RESPONSE
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RIPRETINIB has broad activity against KIT/PDGFRA mutants

× Switch control kinase 

inhibition

× Ripretinib binds to the 

activation loop and the 

switch pocket

× Lock the kinase in the 

inactive state 

Smith, Cancer Cell 2019 
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RIPRETINIB has broad activity against KIT/PDGFRA mutants

× Switch control kinase 

inhibition

× Ripretinib binds to the 

activation loop and the 

switch pocket

× Lock the kinase in the 

inactive state 

Smith, Cancer Cell 2019 

Ripretinib DP-5439 Imatinib Sunitinib Rego Avapritinib

Inhibition of KIT and PDGFRA mutants in transfected CHO or Ba/F3 cells

IC50 values


