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KITm GISTs

EXON FUNCTION FREQUENCY GIST SITE
IMATINIB 

SENSITIVITY
SUNITINIB 

SENSITIVITY
REGORAFENIB 

SENSITIVITY
AVAPRITINIB 
SENSITIVITY

RIPRETINIB 
SENSITIVITY

9
EXTRACELLULAR 

DOMAIN
5-10%

SMALL 
INTESTINE

Y (800mg) Y Y Y Y

11
JUXTAMEMBRANE 

DOMAIN
60-70% ALL SITES Y Y Y Y Y

13-14
ATP BINDING 

DOMAIN
<1% ALL SITES ± N Y Y Y

17-18 ACTIVATION LOOP 1% ALL SITES N ± ± Y Y

SECONDARY RESISTANCE TO IMATINIB MUTATIONS

• EXON 13: codon V654
• EXON 14: codon T670
• EXON 17: codons D816, D820, N822, Y823
• KIT gene Amplification
• PDGFRA exon 18 D842V mutation
• Alternative Pathways/downstream kinases Activation

Blay JY - Nature reviews, 2021



PDGFRAm GISTs

EXON FUNCTION FREQUENCY GIST SITE
IMATINIB 

SENSITIVITY
SUNITINIB 

SENSITIVITY
REGORAFENIB 

SENSITIVITY
AVAPRITINIB 
SENSITIVITY

RIPRETINIB 
SENSITIVITY

12
JUXTAMEMBRANE 

DOMAIN
1-2% STOMACH ± ± ± ± ±

14
(N659K)

TKD N-lobe 1% STOMACH ± ± ± N ±

18
(D842V)

TKD C-lobe 9-10% STOMACH N N N Y++ Y

18 TKD C-lobe 5% STOMACH ± ± ± Y++ Y

SECONDARY RESISTANCE MUTATIONS

• EXON 18: D842V mutation
• EXON 13,14, 15:  V658A, N659K, Y676C, G680R 

impairs Avapritinib binding
• Alternative Pathways/downstream kinases Activation

Blay JY - Nature reviews, 2021



KIT/PDGFRA WT GISTs

SDH-Deficient GISTs

• 60% - inactivating mutation SDH cpx
• 40% - SDHC promoter methylation
• Stomach, early onset (<40), female prevalence, 

indolent clinical course
• TKIs Resistance!

SDH-Competent GISTs

• NF1 mutations (2%)
• HRAS, NRAS, KRAS mutations (<1%)
• BRAF V600E mutation (1%)
• NTRK fusions (Rare)
• FGFR 1-2-3 alterations (Rare)

Blay JY - Nature reviews, 2021



Hereditary GISTs
About 10% GISTs are Familial GISTs (85% 

in children and young adults)

• Germline PV KIT-PDGFRA: 50 known 
families, mostly KIT ex11 point mut. 
(NO INDELS), multiple GISTs, 
cutaneous hyperpigmentation, 
mastocytosis, germinal cells tumors.

• Carney-Stratakis Syn.: germ. PV SDHx, 
80% young women, AD with 

incomplete penetrance, PGLs/PHEOs 
and GISTs

• NF1-related condition: av. Lifetime risk 
of 10% of developing GISTs in 
Neurofibromatosis-I patients

Tung N - JCO, 2024

Pitsava G. – Frontiers in Endocrinology, 2021



Role of CGP and ctDNA

Fujii H. - JCO, 2024

Hashimoto T. - BJC, 2024



ESMO ESCAT-I Alterations



Current Laboratory Practice

• Actionable molecular targets
• Parallele Analysis of SNPs, InDels, Fusions, CNVs
• Low Input DNA/RNA
• Pan-solid cancer solution
• High Multiplexing capacity
• FFPE/ctDNA as starting material

Oncomine Express Test IVDR



Take Home Message

➢Different KIT/PDGFRA somatic mutations leads to different 

responce to TKIs

➢Broader biomarker testing enables the detection of actionable 

mutations in KIT/PDGFRA wt cases

➢Mid size NGS panels for GIST molecular testing represents a 

useful tool

➢Germline PV should be assessed in selected cases
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