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The detailed knowledge of molecular pathobiology behind hematological malignancies has 
pioneered cancer research and resulted in new effective and non-toxic targeted therapies in selected 
disorders such as tyrosine kinase inhibitor (TKI) therapy in chronic myeloid leukemia (CML). 
However, persistent minimal residual disease (MRD) due to inherent resistance of the leukemic 
stem cells remains challenging, and in the majority of the patients the therapy is still not considered 
curative. Interestingly though, recent results suggest that 40-50% of optimally responding CML 
patients are able to stop the treatment without disease relapse. Our recent results suggest that the 
active immune system is crucial when we aim for the curative treatment outcome. Patients who are 
able to stop the anti-cancer treatment (TKI therapy) and stay in remission have higher number of 
NK-cells and also the function of the NK-cells has shown to be better than in patients who relapse 
after therapy discontinuation. However, the immune system is complex and the role of other 
immune cell subsets is still unclear. In addition, at the time of diagnosis more immunosuppressive 
environment exists in the CML bone marrow compared to normal controls and this is partly 
reverted during TKI therapy. 
Although with the TKI therapy, the life expectancy of chronic phase CML patients is close to age 
matched healthy controls, the treatment results in advanced phase CML patients are not optimal, 
and many patients are still dying due to their disease. Novel sequencing and high-throughput drug 
screening techniques allow more detailed understanding of the biological heterogeneity of leukemia 
cells and provide novel therapy targets. Already now, important driver mutations in addition to 
BCR-ABL1 fusion gene have been discovered both in advanced phase and chronic phase CML 
patients. Future studies will show, whether additional genetic analysis will be included in the 
routine diagnostic set-up in CML to allow individualized treatment tailoring. 
 
 
 




