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Abstract

Leukemia is a cancer of the white blood cells, with over 54,000 new cases per year diagnosed
worldwide and a 5-year survival rate below 60%. This highlights a need for research into the
mechanisms behind its aetiology and causes of therapy failure. The bone marrow
microenvironment, in which adult stem cells are maintained in healthy individuals, has been
implicated as a source of chemoresistance and disease relapse. Here the various ways that the
microenvironment can contribute to the resistance and persistence of leukemia are discussed. The
targeting of the microenvironment by leukemia cells to create an environment more suitable for
cancer progression is described. The role of soluble factors and microvesicles, as well as the
importance of direct cell-cell contact, in addition to the effects of inflammation and immune
surveillance in microenvironment-mediated drug resistance are discussed. An overview of the
clinical potential of translating research findings to patients is also provided. Understanding of and
further research into the role of the bone marrow microenvironment in leukemia progression and
relapse is crucial towards developing more effective treatments and reduction in patient morbidity.
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Introduction

Recent advances in understanding the role of the tumour microenvironment (TME) in cancer and the
central role of the stromal cells have uncovered new potential therapeutic opportunities to target
cancer development and progression. Of particular interest is the effect of the microenvironment on
haematological malignancies, usually referring to several levels of crosstalk between leukemia cells
and the bone marrow microenvironment. This process is mediated in several different ways, for
example by soluble factors and cell-cell contact and is suggested to affect chemotherapeutic
response, potentially contributing to leukemia relapse. Different pathways play a role in the
interaction between leukemia and the microenvironment depending on the type of leukemia. For
example B cell receptor (BCR) associated kinases are important for chronic lymphocytic leukemia
(CLL) expansion and maintenance. Adhesion molecules, cytokines and other signalling molecules all
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