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Sunday June 12th CML Clinical 2 Session

 KIR2DS1 Genotype is associated with increased susceptibility to CML and poor response to Imatinib
Natural Killer (NK) cells play an important role in tumour cell killing and KIR – Killer immunoglobulin-like receptors that are expressed on the surface of natural killer (NK) cells.  It has been shown that NK cells can kill CML cells and even the leukemia-initiating cell (LIC).  So, these authors investigated the idea that KIR-genotype could influence susceptibility to CML and additionally to see if this genotype has any bearing on the patient treatment response to imatinib.  They made a comparison of 190 CML patients in 1st CP phase of CML with 161 healthy controls and this revealed an over representation of KIR2DS1 in 121 of the 190 CML patients (64%) and in 69 of the 161 healthy controls (43%).  NK cells are expanded during TKI treatment, so, the investigators wanted to see if KIR2DS1 genotype in CML patients can predict for response to Imatinib.  They made this evaluation on 166 patients with CML CP receiving Imatinib as front line therapy and determined that KIR2DS1+ patients have significantly lower 2-year probabilities of CCyR. 82.3% of patients with out KIR2DS1 (or KIR2DS1 -) achieved CCyR versus only 65.6% of patients who are KIR2DS1 + who achieved CCyR in two years.  There were also significant differences in the ability to use KIR2DS1 as a predictor for PFS and OS between KIR2DS1+ and KIR2DS1- patients, 98.4% versus 91.0% and 100% versus 92.6% respectively.  When they did a multivariate analysis they showed that only KIR2DS1 genotype and sokal score were independent predictors for CCyR.  But only the KIR2DS1 genotype was the independent predictor for PFS and OS.  Interestingly they validated these results in 174 CML patients who were in the SPIRIT-1 trail and determined that 66 CML patients in this trial were KIR2DS1+ and had a lower probability of achieving CCyR, PFS and OS versus the 106 KIR2DS1- patients in the trial and again using multivariate analysis only the KIR2DS1 remained the only independent predictor of all outcomes.  Additionally, the researchers theorized that the interaction of KIR2DL1 with group 2 HLA-C molecules on target cells (HLA-C is located on the 6th chromosome and is part of the immune system and it’s function is to present foreign antigens to the immune system), might inhibit an activating signal that is mediated by KIR2DS1, then any affect of KIR2DS1 would be the most significant among individuals who lack 2 HLA-C ligand for KIR2DL1.  Once again, sorting through the SPIRIT-1 patient data, they noted all the various combinations and frequencies of the KIR2DS1 with group 2 HLA-C alleles.  They found that the impact of the KIR2DS1 with regards to achieving CCyR was more significant in the patients who lacked the inhibitory receptor KIR2DL1.  Analyzing all the various combinations in the discovery group they determined that the rate of 2- year CCyR for the various combinations was: KIR2DS1-/KIR2DL1+/C+ (98.6%), KIR2DS1+/KIR2DL1+/C2+ (94.7%) and KIR2DS1+/KIR2DL1+/C2- (64.1%) – translation for patients; this roughly means that while you may be positive for both KIR2DS1 and KIR2DL1 if you lack 1-HLA-C ligands which is part of the immune system, then the negative impact of the KIR2DS1 cannot be corrected by your immune system because it is not presented as foreign to your immune system).  The researchers are not clear how it is that KIR2DS1 affects outcomes in patients with CML being treated with Imatinib.  One theory is that KIR2DS1+ve Natural Killer cells (NK) secrete TGF Beta after they have interacted with the 2 HLA-C ligand inhibitory receptor and this signalling can inhibit Akt signalling which suppresses FOXO3a in CML-LIC (note from C.A. Simoneau, we have learned from other studies that if you suppress FOXO3a in CML CP patients being treated with Imatinib, you can eliminate the CML Leukemia initiating cell -LIC).  Or, it may just be that KIR2DS1 is a good surrogate marker for genes that are directly responsible in the development and survival of CML.  The overall conclusion by the authors is that KIR2DS1 is over represented in patients with CP CML and may predict response to Imatinib and indicate which patients are at a greater risk of treatment failure with Imatinib.  Interestingly they also presented some data from Hammersmith to see if this could be correlated with these findings and while the information from the SPIRIT-1 trial participants did not predict for MMR, the Hammersmith data does show a trend.  One hypothesis as to why this might be happening is that is that the Natural Killer clone could possibly acquire the Ph+ chromosome but it is unclear why this would happen and they wonder if Imatinib selectively does this – they do not know. (Note from C.A. Simoneau, since this was done only with patients being treated with Imatinib, we cannot extrapolate this data to assume that it would be as meaningful in patients being treated with the newer TKI’s).  However the researchers pointed out that with a small cohort of Dasatinib patients they did not find a significant correlation, but there seems to be a trend towards the same response rate, this needs to be studied further.
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