
The GIST model: Medical therapy 

The clinical challenge of 

secondary resistance 

Peter Reichardt 

HELIOS Klinikum Berlin-Buch / Department of Interdisciplinary Oncology / 

Cancer Center Berlin-Buch / Sarcoma Center Berlin-Brandenburg 



1 

The challenge of secondary resistance 

• Secondary resistance due to 

- Secondary resistance mutations 

- Insufficient drug levels 

- Target overexpression 

- Loss of target 

- Alternate pathway activation 

- Etc. 
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CT scan: focal progression 
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Secondary resistance in GIST  

•  Secondary mutations in target gene  

- Mutation of gatekeeper residue (ATP binding site) 

- Mutation in the p-loop and activation loop leading to stabilization of the 

activation loop in the active conformation 
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Heinrich et al., J Clin Oncol 24:4764-4774, 2006 

ATP Binding Activation loop 

Secondary KIT mutations in imatinib-resistant GIST 
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Drug Activity in Resistant GIST Cells 

Serrano-García C, et al. ASCO 2013. Abstract 10510. 
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Regorafenib has activity in GIST cells with KIT primary exon 11 mutations and  

secondary KIT exon 17 imatinib-resistant mutations,  

but is less active against KIT exon 13 (V654A) mutations compared to sunitinib 
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Wide Distribution of Imatinib Exposure  

without Reliable Correlation with Dose 

Demetri et al. J Clin Oncol. 2009 Jul 1;27(19):3141-7 
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GIST patients with lowest imatinib blood levels 

had higher risk for rapid disease progression 

<1110 ng/ml 

11 months vs 30 months 

                    p=0.0027 

Demetri et al. J Clin Oncol. 2009 Jul 1;27(19):3141-7 
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The challenge of secondary resistance 

• Secondary resistance due to 

- Secondary resistance mutations 

- Insufficient drug levels 

- Target overexpression 

• Secondary resistance over time 
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The challenge of secondary resistance 

• Secondary resistance due to 

- Secondary resistance mutations 

- Insufficient drug levels 

- Target overexpression 

• Secondary resistance over time 

• Secondary resistance and tumor bulk 
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Overall Survival by Tumor Bulk Quartile – B2222 

HELIOS Klinikum Berlin-Buch / Sarcoma Center Berlin-Brandenburg P. Reichardt 

P=0.0063 for Q1 vs Q2-Q4  
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Recurrence-free Survival 
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The challenge of secondary resistance 

• Secondary resistance due to 

- Secondary resistance mutations 

- Insufficient drug levels 

- Target overexpression 

• Secondary resistance over time 

• Secondary resistance and tumor bulk 

• Heterogeneity of secondary resistance 
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Wardelmann et al., Clin Cancer Res 2006 
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Limitations of Tumor Biopsies –  

and a Possible New Solution 

• Tumor (“tissue”) biopsies may be problematic, because tumors are 

heterogeneous and only certain tumors (or even only certain parts of any 

given tumor) are sampled 

• Tumor biopsies are invasive in patients with most solid tumors which are 

deep in internal organs 

• Tumor cells are constantly dying and releasing DNA into the bloodstream 

• A sophisticated assay of blood may be able to document a 

comprehensive picture of all the mutations in any given patient 

• These “Liquid Biopsies” to assay mutations in circulating free DNA  

provide a potential alternative that may circumvent the limitations and 

risks of tumor-based DNA analysis from solid tissue biopsies 
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• Beads, Emulsions, Amplification,  

Magnetics (done with Inostics): 
• laboratory steps:  pre-amplification,   

      emulsion PCR, hybridization, flow cytometry 
 

• detection of tumor-associated mutations 

       using circulating free DNA from plasma 
 
 

• Exquisitely sensitive detection:   
 
1 mutant allele in 10,000 normal alleles 

 

 

• Ideal concept to detect emergence of 

     multiple  gene mutations which can make GIST 
 
    resistant to targeted therapies 

 

 

 

 

 

          

 

 

 

 

 

 

 

 

 

 

 
 

Mutational Analysis of Circulating DNA in Plasma  

via BEAMing Technology 

Richardson  and  Iglehart, Clinical Cancer Research, May 2012 
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BEAMing of GRID plasma DNA: results 

• Data obtained from 163 (82%) GRID patients 

• KIT mutations (primary and secondary) detected in 58% of samples 

• Primary KIT mutations detected in exon 9 (15%) and exon 11 (12%) 

• Secondary KIT mutations detected in 47% of samples and of these: 

- 25% were exon 13/14 mutations 

- 64% were exon 17/18 mutations 

- 12% were both 

- Most mutations (76%) in activation loop (imatinib/sunitinib resistance) 

• 40% of samples with secondary KIT mutations had additional mutations 

• Other mutations detected: 

- 1% of samples with PDGFR mutation; KRAS mutation in 1 of 2 samples tested; no 

BRAF mutations in any samples 
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The challenge of secondary resistance 

• Secondary resistance due to 

- Secondary resistance mutations 

- Insufficient drug levels 

- Target overexpression 

• Secondary resistance over time 

• Secondary resistance and tumor bulk 

• Heterogeneity of secondary resistance 

• Prevention of secondary resistance 

 P. Reichardt HELIOS Klinikum Berlin-Buch / Sarcoma Center Berlin-Brandenburg 



19 P. Reichardt HELIOS Klinikum Berlin-Buch / Sarcoma Center Berlin-Brandenburg 

Response to Imatinib Correlates with Surgical Result 

• Response to imatinib therapy at the time of surgery 

strongly correlated with surgical result (p<0.0001) 
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The challenge of secondary resistance 

• Use of alternating drugs 
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