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Outline 

•  Diagnosis of GIST in pathology 

•  Diagnostic and predictive genetic markers in 

GIST 

•  Secondary resistance mutations 

•  Emerging therapies 



Adv Anat Pathol 2007;14:261–285 

Many different appearances of GIST 



Diagnostic immunomarkers in GIST 

Positive markers 

• KIT (CD117) 

• ANO1 (DOG1) 

• CD34 

• PRKCQ 

• CA2 

• PROM1 (CD113) 

 

Negative marker 

• Desmin 

 



Am J Surg Pathol. 2008 Feb;32(2):210-8. 

Adv Anat Pathol. 2010 May;17(3):222-32 



J Natl Compr Canc Netw. 2007 Jul;5 Suppl 2:S1-29 

Mitotic index as an indicator for 

malignancy risk in GIST 



Genetic markers in GIST 
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No 
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Kinase genotype and response to imatinib  



Time (years) 

Kinase genotype and optimal imatinib dose 

J Clin Oncol. 2010 Mar 1;28(7):1247-53.  



Primary resistance to imatinib 

• 10-20% of GIST patients 

 

• Relates to KIT/PDGFRA mutational profile 

– A subset of KIT exon 9 cases 

– PDGFRA  exon 18 D842V mutant   

– Majority of wild-type GISTs: 

 



Dynamic nature of GIST markers under 

imatinib therapy 

• Immunomarkers 

–  Loss of KIT expression 

 

 

 

– Expression of new markers (i.e. desmin) 

Am J Surg Pathol. 2009 Feb;33(2):218-26. 



Secondary resistance 

Mechanism of secondary resistance 

• KIT-dependent  

– New KIT/PDGFR mutations  

• Emergence of multi-clonal resistance mutation 

(acquired and/or intrinsically hard-wired) 

–  Genetic amplification of KIT/PDGFRA 

•  KIT-independence*  

– Activation of downstream pathway(s) 

– Activation of other receptor tyrosine kinase (i.e. AXL) 



Secondary imatinib resistance mutations 

Nat Rev Clin Oncol. 2011 Mar;8(3):161-70. 



Intra-tumoral heterogeneity in resistance 

mechanisms  

• The secondary mutations clustered in the ATP binding 

pocket and kinase catalytic regions of KIT.  

 

• 9/11 (83%), had secondary drug-resistant KIT 

mutations, including six (67%) with two to five different 

secondary mutations in separate metastases 

 

• These secondary resistance mutation show varying in  

vitro sensitivity to second generation RTK inhibitors 

(but none works against all secondary resistance 

mutations) 

J Pathol. 2008 Sep;216(1):64-74. 



Heterogeneity in secondary                             

imatinib-resistant mutations  

1’ KIT exon 11 (del 
PYD577-579) 

Exon 17 
N822Y + 
1’ ex 11  

Exon 17 
N822Y + 
1’ ex 11  

Exon 13 
V654A + 
1’ ex 11  

Exon 17 
D820G + 
1’ ex 11  



Alternative targets in GIST treatment 

Nat Rev Clin Oncol. 2011 Mar;8(3):161-70. 



Targeting tumor microenvironment in GIST 


