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Use of denaturing high performance liquid chromatography (dHPLC) for detection of EGFR mutations in patients with NSCLC
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	Abstract:
	Background: Somatic mutations of the epidermal growth factor receptor (EGFR) gene may predict responsiveness to tyrosine kinase inhibitors in patients with non-small cell lung cancer (NSCLC). These mutations are commonly identified using DNA sequencing methods. Although considered the gold standard, this approach is expensive and time-consuming. In addition, a high ratio of tumour to normal tissue DNA is required for optimal results which is not often available in biopsies obtained from these patients. The primary objective of this study was to develop a rapid and sensitive method for screening of EGFR mutations. Materials and Methods: Clinical specimens from 110 NSCLC patients were analysed for EGFR mutations in exons 19 and 21. After DNA extraction and PCR, both dHPLC and direct sequencing were performed and results were compared. Results: Sequencing revealed a total of 7 (6%) mutations: 4 missense mutations in exon 21 and 3 deletion mutations in exon 19. dHPLC showed the presence of genomic alterations in 18 (16%) samples, including the 7 identified by sequencing plus 11 additional samples (10 in exon 19 and one in exon 21). dHPLC fractions were isolated, reamplified, and sequenced to confirm these results. In serial dilution studies, dHPLC was able to detect mutations in samples containing as little as 10% mutated DNA whereas direct sequencing required at least 30%. Conclusions: dHPLC is an efficient and accurate, as well as a a more sensitive method for screening of genomic alterations in exons 19 and 21 of the EGFR gene compared to direct sequencing. This data suggests that dHPLC should be implemented as a screening tool for detection of EGFR mutations.
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Routine detection of EGFR mutations in patients with NSCLC: A comparative study of three alternative methods in 105 patients
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	Abstract:
	Background: The efficacy of epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKI) has been reported in lung adenocarcinoma patients with tumoral EGFR mutations. Those mutations were found mainly by direct genomic sequencing on snap-frozen surgical specimens. Conversely, TKIs are used in metastatic patients who do not undergo tumor resection. In these patients, there is a need for routine sensitive molecular procedures, to overcome the small size of non-surgical bronchoscopy paraffin-embedded biopsy samples. Methods: Patients were selected on clinical and pathological characteristics: never (n = 43) or former smokers, patients with non-squamous NSCLC (n = 105) or patients with bronchioloalveolar adenocarcinoma (n = 34). Direct genomic sequencing assay was performed as reported elsewhere. Denaturing, high-performance, liquid chromatography (DHPLC) assay was performed with EGFR-specific primers that amplify exons 18, 19, and 21. A multiplex, allele-specific, oligonucleotide PCR (MASO-PCR) assay was carried out with a set of primers that identify the 14 most frequent molecular events described for the EGFR gene, which covers 90% of EGFR gain-of-function mutations described to date. Results: 123 samples were screened from 105 non-squamous NSCLC patients (female/male ratio = 0.84). Non-surgical biopsy specimens were available in 38 patients. EGFR mutations were detected by at least two of three procedures in 18/105 patients (17%). In paraffin-embedded specimens with low tumor content, EGFR heterozygous mutations were found either by MASO-PCR alone (n = 2, confirmed in the matched surgical sample by another procedure), or both by MASO-PCR and DHPLC (n = 16); they were missed by nucleotidic sequencing in 6 samples. 18 patients received TKI. 6 dramatic responses were achieved in patients with EGFR mutation, while no mutation could be found in non-responsive patients. Overall disease control was obtained in 8/18 patients (44%). Conclusions: MASO-PCR and DHPLC appear more sensitive than direct sequencing in non-surgical paraffin-embedded biopsies, which represent the bulk of samples in lung cancer patients. We propose that the cost-effective MASO-PCR be used for routine screening of EGFR mutations in NSCLC patients.
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Assessment of the role of Fanconi Anemia (FA) genes in colorectal cancer: A new pathogenetic pathway?
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	Abstract:
	Background: Fanconi Anemia (FA) is an autosomal recessive disease marked by congenital defects, bone marrow failure, and high incidence of leukemia and solid tumors. Eight FA associated genes have been cloned, and their products are thought to function in an integrated pathway which includes BRCA genes and maintains genomic stability. A molecular mechanism involved in the development and progression of some human malignancies, including colorectal cancer, is represented by a defective replication fidelity. Here we tested the role of the main FA genes in colorectal cancer (CRC). Methods: One hundred consecutively-collected patients with histologically-proven diagnosis of CRC and no mutation in the main mismatch repair genes (MLH1 and MSH2) were included into the study. Genomics DNA was screened using DHPLC for FANC-C/G/E/F genes and using MPLA for FANC-A/D2 genes. All PCR products with abnormal DHPLC profiles were sequenced on an automated sequencer. For 28 cases, tumor tissue samples were also analyzed. To date, total RNA was isolated from paired normal and tumor samples of 12 CRC patients. Gene expression was quantified by real-time RT-PCR using the Taqman approach. Results: At germline level, 2 cases presented FANC-C sequence variations (Asp267Ser, Val449Ser) and 5 cases showed a exon 26 deletion in FANC-A as detected by MLPA analysis. Among the 28 tumor samples available from patients negative for mutations in germline DNA, 2 (7%) cases presented a FANC-E mutation (Ala552Thr). Moreover, one of such somatic samples presented a BRCA2-8765delAG mutation (BRCA2 is also recognized as FANC-D1 gene). Assuming as significant difference in gene expression the presence of a variation of more than 50% in mRNA levels between normal and corresponding tumor samples, all tested FA genes (FANC-C/G/E/F) were found overexpressed in 5/12 (42%) tumor samples. Conclusions: Although preliminary, our findings seem to identify a subset of CRC patients with alterations in the FA/BRCA pathway which is required for the activation of DNA repair. Ongoing molecular analyses will better clarify the real frequency of each alteration in FA genes and their relationship with the histological and/or clinical features in colorectal cancer.
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Polymorphisms of the thiopurine S-Methyl transferase gene (TMPT) in a Mexican population
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	Abstract:
	Background: Polymorphisms at the thiopurine S-methyltransferase coding gene (TPMT) determine enzyme activity and as a consequence the development of toxicity of thiopurine drugs. Methods: To test the frequency of polymorphisms of TPMT gene in Mexican population. 36 DNA samples from volunteer donors were analyzed. Genomic DNA from peripheral leukocytes was isolated by standard methods. Known (wild type and polymorphic) sequenced PCR fragments of the TPMT gene were used used as controls. PCR amplification: Fragments of the TPMT gene were amplified using the following oligonucleotides primers: Exon 5: 5`-CTGCATGTTCTTTGAAACCCTATGAA-3` and 5`-CTTGAGGACAGAGAGGCTTTGACCTC-3`; exon 7: 5`-CTCCACACCCAGGTCC-ACACATT-3` and 5`-GTATAGTACTAAAAAATTAAGACAGCTAAAC-3`; exon 10: 5`-AATCCTGATGTCATTCTTCATAGTATTT-3` and 5`-CATCCATTACATTTTCAGG-CTTTAGCATAAT-3`. PCR products were then analyzed by denaturating high performance liquid chromatography (DHPLC) for the most frequent mutant TPMT alleles, according to the method developed by Schaeffeler et al (Clin Chem 2001; 47: 548) on an analysis system from Transgenomics Results: A high frequency of gene polymorphisms was identified, particularly in the exon 7 (14/36 = 38%), followed by exon 10 (3/36 = 8.3%) and 5 (2/36 = 5.5%). After analysing the three exons, the presence of mutations discriminating for TPMT alleles showed that 7/36 (19.4 %) were silent and located at T474C, in exon 7 (*1S) and 7/36 (19.4 %) were functional, and located in TPMT alleles *2 (2/36 = 5.5%), *3B (2/36 = 5.5%), *4 (2/36 = 5.5%) and *3B/4 (1/36= 2.7%). Conclusions: This is the first analysis of the polymorphisms at this gene in a Mexican population. The frequency of known silent polymorphisms was higher than those reported in other world regions but the frequency of functional polymorphism is within the range found in other reports. DHPLC is a highly sensitive, rapid and efficient method to identify relevant TPMT gene mutations which allows the screening for genetic variability in the TPMT gene . This trial was supported by a grant of CONACYT
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Molecular basis of altered uracil catabolism in individuals with 5-FU toxicity and normal DPD enzyme activity
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	Abstract:
	Background: Dihydropyrimidine dehydrogenase (DPD) deficiency accounts for approximately 43% of grade 3-4 toxicity to 5-Fluorouracil (5-FU). However, a significant number of patients with normal DPD enzyme activity remain with unexplained molecular basis of 5-FU toxicity. It has been suggested by the few cases previously reported that deficiency of dihydropyrimidinase (DHP)enzyme encoded by the DPYS gene and/or beta-ureidopropionase enzyme, encoded by the BUP-1 gene, could also be implicated in 5-FU toxicity. Methods: This study included 40 volunteers with known 13C-UraBT and DPD enzyme activity, 25 cancer patients with 5-FU toxicity despite normal DPD enzyme activity, and 25 liver biopsies from cancer patients with different grades of toxicity. All samples were analyzed for molecular defects in the DPYS and BUP-1 genes, using DHPLC and RT-PCR techniques. Results: Molecular analysis of the DPYS gene revealed the presence of two non-conservative amino acid changes, one frame-shift mutation that leads to a stop codon and premature termination of the DHP protein, five silent mutations, nine intronic sequence variations, two sequence variations in the 5'UTR and one in the non-coding region of exon 10. Molecular analysis of the BUP-1 gene revealed the presence of two non-conservative amino acid changes, one of which (314C>A: A85E) has already been reported to abolish enzyme activity; six silent mutations, four intronic sequence variations, one polymorphism in the 5'upstream sequence, and one sequence variation in each of the 5'UTR and the 3'UTR. Conclusions: The molecular basis of 5-FU toxicity is not limited to DPD deficiency; since molecular defects in genes downstream of DPD can potentially also impair 5-FU catabolism. Genetic testing for molecular defects in DPYS and BUP-1 may predict patients at risk of developing 5-FU toxicity despite having normal DPD enzyme activity. Assessing the integrity of the entire uracil catabolic pathway might be crucial to avoid toxicity in a significant group of patients receiving 5-FU or a related drug (CA62164).
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Prognostic implication of p53 mutations in HNSCC: Results of Intragroup margin study (E4393)
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	Abstract:
	Background: The role of p53 as a prognostic marker in head and neck squamous cell carcinoma (HNSCC) is controversial. The intent of this study was to evaluate rigorously the prognostic value of p53 genetic status. Methods: Tumor samples from 480 HNSCC patients treated surgically with curative intent were collected in a prospective multicenter study over 5 years. 57 cases were not analyzed due to technical or administrative factors. Mutation status was determined in the 423 remaining cases, using p53 chip (GP53 GeneChip from Affymetrix, Inc., Santa Clara, CA) which identifies mutations in exons 2 through 11. Indeterminate calls were investigated using Surveyor and/or DHPLC analysis and all mutations were confirmed with an automated fluorescent system or manual sequencing. Clinical follow-up was accomplished following Eastern Cooperative Oncology Group protocol. Results: Median follow-up of the 423 evaluable subjects was 5.4 years with all patients followed at least 3 years. Mutation of p53 gene was present in 224 (53%) cases. There we significantly fewer mutations in tumors arising in the oropharynx (chi-square p = 0.02). The presence of p53 mutation was significantly associated with decreased overall survival. Median survival for patients with tumors with p53 mutation was 3.1 years compared to 5.4 years fro WT tumors (HR = 1.4, 95% CI =1.1 to 1.8, p = 0.01 log-rank test). This proved to be independent of tumor site in multivariate analysis. When mutations were segregated according to their effect on biological function through alteration of key DNA binding domains a Cox regression analysis revealed a statistically significant linear effect of the more disruptive mutations on overall survival with a HR of 1.3 for comparison of each group to the one of lower risk (more vs. less disruptive mutation v. WT (p = 0.001 Wald test). Conclusions: This large prospective series shows a strong relationship between TP53 mutation and prognosis in HNSCC patients. Furthermore, the biological impact of specific mutations has a predictable graded relation to clinical outcome. The results set the stage for use of p53 genetic status in the design of future clinical trials and support the development of targeted therapy to restore wild-type p53 function.
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Dihydropyrimidine dehydrogenase deficiency (DPD) in GI malignancies: Experience of 4 years
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	Abstract:
	Background: 5-Fluorouracil (5-FU) is an integral part of treatment of GI malignancies. While normal DPD enzyme activity is rate limiting in 5-FU catabolism, its deficiency could increase concentrations of bioavailable 5-FU anabolic products leading to 5-FU related toxicity syndrome. With DPD deficiency, 5-FU is discontinued. Data regarding safety of capecitabine (CAP) in this population is scarce. Methods: Patients were tested for DPD deficiency after excessive toxicities from 5-FU and CAP at UAB between 2001 and 2005. DPD activity was evaluated by PBMC radio assay, genotyping of DPYD gene by DHPLC, or 2-13C uracil breath test (UraBT). Results: Of 23 patients with GI malignancies (small intestine, gastric, pancreatic, HCC, and colorectal) evaluated, 7 (30%) were DPD deficient. Among these 7 patients, DPD activity ranged from 0.064 - 0.18 nmol/min/mg. Age ranged from 51-75 years, M:F ratio = 1.3:1, and ethnicities included Caucasian (71%), African-American (14%) and South-Asian (14%). Four were treated with 5-FU/LV (2 Roswell; 2 Mayo); 2 CAP (1800mg/m2); and 2 high dose bolus 5-FU (1400mg/m2) + PN401 (tri-acetyluridine). Toxicities included mucositis (71%), diarrhea (43%), nausea (29%), memory loss/altered mental status (43%), cytopenias (43%), hypotension (14%), respiratory distress (14%), acute renal failure (14%), and severe skin rashes (43%). Re-challenge with CAP in 1 patient after the Mayo regimen caused grade 3 HFS only on dorsal surfaces of hands. One patient on PN401 had a grade 3 facial rash as the worst toxicity. Genotypic analysis of the DPYD gene in the second on PN401, who had severe leucopenia, demonstrated a heterozygous mutation (IVS14+1 G>A, DPYP*2A). UraBT in 2 patients revealed 1 to be DPD-deficient (DOB50 of 112.8; PDR of 49.4%) and borderline normal values (DOB50 of 130.9; PDR of 52.5%) in a second patient. There were 2 toxicity-related deaths (28%): 1 on CAP and 1 on 5-FU + PN401. Conclusions: DPD deficiency was observed in several ethnicities. Patients with CAP toxicities should also be tested for DPD deficiency. Role of PN401 in rescuing 5-FU toxicity in DPD deficiency is not clear. Screening patients for DPD deficiency prior to administration of 5-FU or CAP, using UraBT, could potentially lower risk of toxicity. Future studies should validate this technique
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Screening for ATM sequence alterations in African-American women diagnosed with breast cancer
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	Abstract:
	Background: Women who are heterozygous for mutations in the ATM gene, ATM carriers, are reported to have an increased risk of breast cancer compared with noncarriers of the mutation. There are few data on breast cancer susceptibility mutations in African-American women, particularly the non-BRCA mutations. We set out to determine whether there is evidence that ATM represents a breast cancer susceptibility gene in African-American women. Methods: One hundred thirty-two African-American women were screened for ATM sequence alterations. Thirty-seven (28%) were women with a histological diagnosis of breast cancer (cases) and 95 (72%) were age-matched women who were seen for a screening mammogram and had no evidence of cancer (controls). Genetic variants were identified using Denaturing High-Performance Liquid Chromatography (DHPLC). Results: Eighteen of 37 (49%) cases and 54/95 (57%) possessed at least one ATM variant (p =0.256). Missense variants were seen on 16/37 (43%) cases and 66/95 (69%) controls. In addition, 5/37 cases and 24/95 controls possessed multiple ATM sequence variants (p=0.107). The most common polymorphisms were: 378 T ->A, seen on 7/37 (19%) cases and 26/95 (27%) controls (p=0.219); 2685 A-> G, seen on 5/37 (11%) cases and 7/95 (6%) controls (p=0.217); and 1254 A-> G, seen on 2/37 (3%) cases and 9/95 (9%) controls (p=0.357). There were no significant differences in any of the single nucleotide polymorphisms (SNPs) detected between the cases and controls. Conclusions: We found no significant differences in the overall frequency of ATM variants between African-American women with breast cancer and an age-matched cohort of African-American women without breast cancer. ATM, therefore, does not appear to represent a breast cancer susceptibility gene in the African-American population. Many of the ATM variants that we found in high frequency were consistent with prior reports of common variants in patients of African ancestry. Comparing the difference in the frequency of ATM variants in the African-American population screened in this study with prior reports on non-African-American subjects will enable us to characterize the differential distribution of genetic alterations in various patient populations and lead to more optimally tailored cancer therapy.
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Detection of clinically significant mutations in the epidermal growth factor receptor missed by direct sequencing using a highly sensitive DNA endonuclease
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	Abstract:
	Background: Mutations in the epidermal growth factor receptor (EGFR) are associated with sensitivity and resistance to EGFR inhibitors gefitinib and erlotinib in patients with non-small cell lung carcinoma (NSCLC). Direct sequencing is currently used for mutation detection but sensitivity is limited and requires dissection to obtain a relatively pure population of tumor cells. We examined a DNA endonuclease, SURVEYOR, which cleaves mismatched heteroduplexed DNA, as a more sensitive method for EGFR mutation screening and compared it to direct sequencing. Methods: EGFR exons 18-21 from tumor DNA were amplified using PCR, digested with SURVEYOR, and the products analyzed by HPLC. Specimens that produced digestion products were re-analyzed by size separation or by denaturing HPLC followed by fractionation and sequencing. Tumor specimens from 191 NSCLC patients were analyzed: 61 frozen tumors specimens; 91 dissected formalin fixed paraffin embedded (FFPE) and 39 un-dissected FFPE tumor specimens from patients treated with gefitinib or erlotinib in whom clinical outcome was available. 173 specimens were independently analyzed by direct sequencing. Results: We detected 48 EGFR mutations by sequencing and 61 using SURVEYOR. All EGFR mutations identified by sequencing, including those using un-dissected tumor specimens, were detected by SURVEYOR and none were missed (sensitivity: 100%, negative predictive value: 100%). 13 mutations were detected by SURVEYOR not detected by sequencing. This included 5 mutations (4 exon 19 deletions; 1 L858R) in 7 (71%) patients who clinically had a PR to gefitinib or erlotinib but who were wild type by sequencing. In 4 patients, 2 with clinical acquired resistance to gefitinib, a T790M mutation was found which was undetected by sequencing. Conclusions: SURVEYOR analysis is a more sensitive method for EGFR mutation detection than direct sequencing. It can be used to detect EGFR mutations from un-dissected tumor specimens and can detect clinically significant activating or resistance associated EGFR mutations not detected by direct sequencing.
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Bcr-Abl mutations in imatinib-resistant CML and Ph+ALL patients (pts) enrolled in a phase I study of AMN107
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	Abstract:
	Background: AMN107 is a potent, highly selective, aminopyrimidine inhibitor which in vitro is 30-fold more potent than imatinib and active against 32/33 imatinib resistant Bcr-Abl mutations. Methods: The spectrum of mutations in Bcr-Abl was evaluated by direct sequencing of the kinase domain and surrounding regions on samples from pts with imatinib-resistant Ph+ CML or ALL in a phase I study of AMN107 (total daily dose range 50 to 1200 mg administered qd or bid). The template was created by semi-nested PCR using primers in the BCR and ABL regions of the gene. Mutations were correlated with clinical response. Results: Among 119 pts, 86 had both pre and post tx analyses: 39 (45%) had mutations at baseline, of whom 27 (69%) responded. 47 (55%) had no mutation at baseline, of whom 34 (72%) responded. The most common baseline mutations were G250E, E255K/V, E355G, F317L, H396R and M351T. New mutations were found during median follow-up of 112 (6 - 350) days in 37 pts (26 without baseline mutations). New mutations most commonly included F349V, E255K/V, E355G, G250E, M244V and T315I. Of the 37 pts, 30 had evaluations after mutations emerged, and 15 continued to respond for median of 160 (41-351) days. Fourteen mutations not previously reported occurred, 6 at codons with known imatinib resistance mutations resulting in novel amino acid substitutions. Novel mutations in multiple pts and/or multiple timepoints included E344G, F311I, E453K, E459Q and L248L. The T315I mutation was present at baseline in 1 pt who failed to respond and emerged in 4 pts, of whom follow-up was available for 3. Two continued to respond > 80 days after developing the mutation and one progressed when the mutation emerged. Conclusions: AMN107 has clinical activity in pts with Ph+CML/ALL with nonmutated and mutated Bcr-Abl. At AMN107 doses used in this phase I study, new mutations often emerged, but were not a reliable predictor of clinical relapse.
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A phase II study of AMN107, a novel tyrosine kinase inhibitor, administered to patients (pts) with systemic mastocytosis (SM)

	Abstract No:
	6588

	Citation:
	Journal of Clinical Oncology, 2006 ASCO Annual Meeting Proceedings Part I. Vol 24, No. 18S (June 20 Supplement), 2006: 6588

	Author(s):
	M. Schatz, G. Verhoef, N. Gattermann, O. G. Ottmann, T. Schimansky, L. Alland, T. Rafferty, A. Gratwohl, G. Follows, A. Hochhaus

	Abstract:
	Background: SM is a clonal hematologic disorder associated with a constitutive activation of c-kit based on point mutations of this tyrosine kinase and is characterized by mast cell infiltration of extracutaneous organs. AMN107 is a novel aminopyrimidine which potently inhibits Bcr-Abl, as well as the PDGFR and c-kit kinases. Methods: This phase II, open-label study was designed to evaluate the safety and efficacy of AMN107 (400 mg bid). SM pts meeting specific disease criteria and with a clinical indication for treatment were enrolled. Preliminary data are presented for the first 23 pts accrued prior to September 1, 2005. Results: The median age was 49 (range 33-78) yrs and the median time from diagnosis of SM was 27 (range 1 to 292) months. For those with data available, 13/17 pts had a c-kit D816V mutation in bone marrow cells. The median exposure to AMN107 was 144 days. Treatment is ongoing for 18 (78%) pts; 5 (22%) discontinued, 3 (13%) for adverse events and 2 (9%) withdrew consent. Three (13%) responses were reported (2 incomplete remissions and 1 minor response), based on serum tryptase, bone marrow mast cell infiltration and improvement of clinical symptoms. Baseline mutation data are available for 2 of the 3 responding pts and revealed the c-kit D816V mutation. Anemia was reported in 2 (9%) pts. Non-hematologic toxicities in >10% of pts were headache in 12 (52%) pts (Gr 3/4 in 2; 9%), fatigue in 9 (39%) pts (Gr 3/4 in 1; 4%), nausea in 8 (35%) pts, vomiting in 7 (30%) pts, pruritus in 7 (30%) pts (Gr 3/4 in 2; 9%), muscle spasms in 6 (26%) pts (Gr 3/4 in 1; 4%), diarrhea in 5 (22%) pts (Gr 3/4 in 1; 4%), upper abdominal pain, rash in 5 (22%) pts each, dizziness, pain in extremities in 4 (17%) pts each (Gr 3/4 in 1; 4% each), dyspnea, myalgia, in 4 (17%) pts each, increased ALAT in 4 (17%) pts (Gr 3/4 in 2; 9%), bone pain, abdominal pain, cough, hard feces, pustular rash in 3 (13%) pts each, and hypotension in 3 (13%) pts (Gr 3/4 in 2; 9%). There were no deaths. Conclusions: These data suggest that AMN107 has clinical activity and an acceptable safety and tolerability profile in pts with SM.
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Sunitinib (SU) response in imatinib-resistant (IM-R) GIST correlates with KIT and PDGFRA mutation status
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	Abstract:
	Background: IM resistance in advanced GIST represents a major clinical problem. SU (SU11248) is an oral multitargeted tyrosine kinase inhibitor with antitumor and antiangiogenic activities related to KIT, PDGFRs, VEGFRs, RET and FLT3 inhibition. SU has demonstrated efficacy in clinical trials of pts with IM-R GIST. Methods: This study examined the relationship between tumor kinase genotypes and SU clinical activity in 97 pts with metastatic IM-R GIST treated as part of a phase I/II trial. Tumors were imaged by CT or MRI for RECIST-defined response assessment. Tumor specimens were obtained prior to (n=76) and following (n=64) IM therapy and analyzed for primary or secondary KIT and PDGFRA mutations, respectively. Results: Clinical benefit (CB; defined as PR or SD >6 months) with SU was observed for all major molecular GIST subtypes: KIT exon 11 (42 pts, CB 36%), KIT exon 9 (19 pts, CB 42%), PDGFRA (4 pts, CB 25%), no KIT or PDGFRA mutation (wild-type [WT]; 9 pts, CB 56%). Notably, the PR rate for GISTS with primary KIT exon 9 mutations was 37%, vs 5% for KIT exon 11 mutations (P=0.003). PFS and OS were significantly longer for pts with either a primary KIT exon 9 mutation or WT KIT/PDGFRA compared with pts with a KIT exon 11 mutation (exon 9 vs 11: PFS P=0.0007, OS P=0.005; WT vs exon 11: PFS P=0.03, OS P=0.01). Secondary KIT mutations (in exons 13, 14, 17 or 18) were found in 62% of GISTs with a primary KIT exon 11 mutation, but only in 16% with a primary KIT exon 9 mutation (P=0.002). No secondary mutations were found in GISTs lacking a primary KIT/PDGFRA mutation. Biochemical profiling of secondary kinase mutations revealed in-vitro sensitivity of KIT exon 13 and 14 mutations to SU, while secondary KIT exon 17 and 18 mutations were resistant to SU in vitro. These in-vitro results were consistent with clinical results: CB was observed in 65% of pts with secondary KIT mutations in exon 13 or 14 and in only 9% of pts with secondary KIT exon 17 or 18 mutations (P=0.006). Conclusions: Our findings suggest that, similar to prior results observed using imatinib, CB of SU following failure of IM treatment is significantly influenced by both primary and secondary mutations in the predominant pathogenic kinase, the uncontrolled activity of which is a critical etiologic factor for GIST.
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