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GIST Medical Therapy
• Metastatic disease treated with tyrosine kinase 

inhibitors (TKIs)
– Imatinib (PFS = 24 months)
– Sunitinib (PFS = 6 months)
– Regorafenib (PFS = 5 months) 
– Ripretinib (PFS = 6.3 months)
– Avapritinib (PFS = 3.7 months)
– Avapritinib PDGFR (PFS = NR)



GIST Subtypes
Kit exon 11
Kit exon 9

KIT resistance mutations
Exon 13 (ATP binding site)

Exon 17 (A-loop)
PDGFR D842V
SDH deficiency

Raf V600E
NF-1, Ras

FGFR fusion
TRK fusion

Jon Trent, MD, PhD



GIST mutation testing in US

Florindez and Trent. American Journal of Clinical Oncology, April 2020. 43 (4), 270-278.  Low Frequency of 
Mutation Testing in the United States: An Analysis of 3866 GIST Patients



Circulating Tumor DNA
Mutation Testing From Blood (Liquid Biopsy)



UTILITY OF ctDNA IN GIST

ctDNA 
Mutation+

Tumor FFPE
Mutation+

Detection Rate

All Patients 22 36 61%

Primary Tumor 0 6 0%

Metastatic Low 
Volume

1 6 16%

Metastatic and 
Responding

0 3 0%

Metastatic and 
Progressive

21 21 100%

Junaid Arshad, Jon Trent, et al. JCO Precision Oncology no. 4 (2020) 66-73.

Arshad, Trent, et al. JCO Precision Oncology no. 4 (2020) 66-73.



Distribution of Primary Mutations (%)

• Patients with mutation (n=162)

• KIT or PDGFR mutations (N=106)

• Not KIT/PDGFR (N=56)

Junaid Arshad, Jonathan C. Trent. JCO Precision Oncology 2020 :4, 66-73 



Resistance Mutations (%)

• Patients with KIT or PDGFR mutation 

(n=106)

• Other: Ras, NF-1, PI3K, TSC

Junaid Arshad, Jonathan C. Trent. JCO Precision Oncology 2020 :4, 66-73 



Differential Sensitivity to TKI
Primary Mutations Resistance Mutations

Exon
 8

Exon 
9

Exon 
11

Exon 
13

Exon 
14

Exon
17

Exon
18

Imatinib

Sunitinib

Regorafenib

PLX9486

Pexidartinib

Ponatinib

Avapritinib

Ripretinib

Trent, CTOS 2017

Serrano BJC 2018

Gramza et al, Clinical Cancer Research 15:7510, 2009

Heinrich et al, ASCO 2013 Poster/Abstract 10509

Junaid Arshad, Jonathan C. Trent. JCO Precision Oncology 2020 :4, 66-73 



• 52 YO woman, small intestine GIST, KIT exon 11 (L576P), 
liver metastases

• Initial response to imatinib durable for 2 years then PD
• Treated with sunitinib, regorafenib, ripretinib, 

cabozantinib over 3 years all PD
• ctDNA revealed KIT exon 13 V654A resistance mutation
• Placed on sunitinib to target KIT exon 11 primary and KIT 

exon 13 resistance mutations

Baselin
e

Cabozantin
ib

Sunitini
b

Junaid Arshad, Jonathan C. Trent. JCO Precision Oncology 2020 :4, 66-73 



Arshad, Trent, et al. JCO Precision Oncology no. 4 (2020) 66-73.

12 months from ctDNA testing (n = 39):

OS = 79.5%; CI 0.66-0.92
PFS = 46.2%; CI 0.32-0.65

Outcome in the era of ctDNA 
IN GIST (N=39)



2L+ mTTF KIT EXON 13 (V654A) PATIENTS

HR = 0.677
CI: 0.49-0.93

p=0.01

mTTF
Sunitinib = 9.6 months

Regorafenib = 4.8 months
Other = 4.1 months

Patients with Kit exon 13 resistance mutations do twice 
as well on sunitinib then regorafenib

Bialick, Trent CTOS 2023



New Monotherapy 
Approaches



IDRX-42 (Velzatinib) Promising Activity
Next Generation KIT Inhibitor



IDRX-42 (Velzatinib) Promising Activity



Robust antitumor activity of 
DCC-3009 in preclinical models



Dose escalation study design



New Combination Therapy 
Approaches



Common primary and secondary resistance 
mutations

Target Exon Mutation
Bezu + 

Sunitini
b

Imatin
ib

Suniti
nib

NDE-S
unitini

b

Regor
afenib

Ripret
inib

 
Velzat

inib
NB003

cKIT WT None None 1 9 1 1 6 2  1 0.4

cKIT V560G 11 JMD 2 23 4 6 12 3  2 1

cKIT V654A 13 AP 4 1144 4 6 247 86  15 12

cKIT T670I 14
AP 

(gatekeeper)
4 3517 4 8 151 110  1455 38

cKIT D816H 17 AL 1 1990 353 473 174 3  29 97

cKIT D816V 17 AL 1 8971 308 364 1463 3  276 2334

cKIT D820Y 17 AL 6 70 148 152 19 3  1 2

cKIT N822K 17 AL 2 76 308 353 30 3  3 7

cKIT Y823D 17 AL 14 190 121 147 10 2  1 3

19

Table is based on preclinical data.
References. 1. Wagner AJ, et al. Connective Tissue Oncology Society (CTOS) annual meeting. Vancouver, 
Canada. 2022. 2. Wagner AJ, et al. JAMA Oncol 2021;7(9):1343–1350. 3. Guarnieri A, et al. American Association 
for Cancer Research (AACR) annual meeting. 2022. 4. Guarnieri A, et al. American Association for Cancer 
Research (AACR) annual meeting. 2022. 5. Wagner A, et al. ASCO annual meeting.  Chicago, 2024.







Efficacy of Imatinib

Pre-Imatinib Post-Imatinib (8 weeks therapy)

Tibes, Kurzrock and Trent, Annu Rev Pharmacol Toxicol. 2005:45:357-84.



Induction of Apoptosis by 
Recepeptor Signaling

Trent, et al TheEMBOJournalvol.15no.17pp.4497-4505



Hypotheses

Apoptosis

TKI

GIST Cells

Autophagy

GIST Cells 
survive by 
Autophagy

Autophagy 
inhibitors will 
enhance apoptosis

Tumor
SurvivalGupta A, Trent J, Rubin BP. Proc Natl Acad Sci USA.;107(32):14333-8. 
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Ripretinib + DCC-3116
DCC-3116 inhibits autophagy driven by ULK1/2 in response to RTK 

inhibition by ripretinib



Ripretinib + DCC-3116



Clinical Trials for GIST Patients
• Phase 1 Studies

– Ripretinib + DCC-3116 (Autophagy inhibitor) – 2nd line

– DCC-3009 (new KIT inhibitor) – any line

– Imatinib + Ziftomenib (Oral Menin Inhibitor)- 1st line

– PRMT5i (MTAP deleted GIST) – planned, any line

• Phase 2 
– ctDNA-guided therapy for GIST patients (IntellliGIST) – any line

• any line prior therapy

• must have exon 13/14 or 17/18 resistance mutation

• ctDNA testing provided

– Imatinib + KQB198 (SOS inhibitor) vs Imatinib – 1st line

• Phase 3
– IDRX-42 (Velzatinib) vs Imatinib – 1st line

– IDRX-42 (Velzatinib) vs Sunitinib – 2nd line



Conclusions

• Mutation testing is necessary for optimal treatment 
outcome

• ctDNA testing at each instance of progression

• Many new clinical trials on the horizon

• We are excited about new medicines but don’t 
forget
– Hepatic Arterial Embolization

– Metastatectomy

– Radiation Therapy

– Imatinib dose escalation

– Sunitinib Rechallenge
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THANK YOU!
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