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Saturday June 11th session – CML Clinical 1

 Kinase Domain Mutations in Imatinib and in Second-Generation TKI Eras: A review of seven years of mutation analysis by the Gimema CML working party

This is a review of the mutation database from the laboratory of the Gimema CML working group.  The reason for the analysis was to: 1.) Assess how the clinical relevance of mutations overall and individually, has changed form Imatinib to the inclusion of the newer TKI’s.  2.) Understand how the role of mutation analyses in the clinical setting has evolved over time and 3.) Determine how frequently physicians may expect to find mutations in specific settings.

Interestingly I learned that 3285 BCR ABL KD mutations analyses were done, and that 1439 patients were analyzed.  What they found that mutations analyses were usually triggered when a patient had a suboptimal response to IM or failed it altogether.  Failure and suboptimal response being defined by the ELN guidelines.  However, only 41 of the 142 failures (29%) and 19 of the 122 (10%) suboptimal responders that were analyzed actually had mutations.  Of interest is that no mutations were detected in any of the 42 CCyR responders who did not achieve MMR @ 18 months, so a mutation was not the reason they failed to achieve MMR.  In fact a trend was depicted that showed that over time physicians were more apt to ask for a mutation analyses when a patients RQ PCR test showed an increase at just one time (meaning the test wasn’t repeated to check for other possibilities, such as a lab error in variation).  There were no mutations detected in patients who experienced a <-log increase w/o MMR loss, and no patients who had a (1-log increase w/o MMR loss.  1 mutation was found in a patient who experienced <- log increase with a loss of MMR and 2 patients who had a (1-log increase with loss of MMR but not of CCyR.  25 patients who were analyzed after a transcript increase that was confirmed on 2 consecutive RQ PCR assessments were negative as well.  In the IM resistant categories were the patient went on to receive the newer TKI’s, 38 analyses were triggered by either failure or suboptimal response as defined by the ELN guidelines.  Failures in this category were once again associated more frequently with mutations (57%) than for those mutations that were triggered by a suboptimal response (21%).  Importantly 71% of patients who lost a HR (Hematological response) or a partial cytogenetic response were positive for mutations.

He presented a list of the top ten most frequent mutations for dasatinib/nilotinib in CML CP and ALL Ph+: 1.) T315I (30.3%) 2.) F317L (16.2%) 3.) Y253H (16.2%) 4.) F359V (7.1%) 5.) V299L (7.1%) 6.) E255K (6.1%) 7.) E255V (5.1%) 8.) F3591 (4%) 9.) T315A (3%) and 10.) F359C (2%), which were detected either alone (59%) of the patients or detected together (29%) or with other mutations (not shown in the top ten list here) (15%).   In some instances some physicians asked for mutation testing in their newly dxed patients and in this database the results showed that only 1 pt out of 58 in CML CP had a mutation at diagnosis, 3 patients of 12 patients who were dxed in BC CML and 3 patients of 60 patients were dxed with ALL Ph+ showed mutations.

So, the different types of KD mutations contribute to different types of resistance to therapy and this is true for both the IM treated patients as well as in the Newer TKI’s used as second line therapy, however the frequency of KD mutations is higher in the setting of the newer TKI’s being used in the second line setting.  The results indicate that in patient being treated with IM who experience a transcript increase, it is only the loss of MMR that is a reasonable trigger for mutation analysis, but <3% of molecular sub optimal responders can be expected to harbor mutations.  

Note the data in the article was directly quoted from the abstract to ensure that there was no misinterpretation of it.
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