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Lineage switch is a rare phenomenon in acute leukemia in which acute myeloid leukemia (AML) transforms into acute
lymphoblastic leukemia (ALL), or vice versa, while retaining a common clonal origin. AML-to-ALL transformation is reported
more frequently than ALL-to-AML transformation. This condition is associated with poor prognosis, rapid disease
progression, and low overall survival.
Several factors have been associated with lineage switch, including cytogenetic abnormalities, the bone marrow
microenvironment, and previous antileukemic therapies. Proposed mechanisms include clonal selection, transformation of
pluripotent hematopoietic stem cells, and trans differentiation or re-differentiation of leukemic cells.
The exact biological mechanism and etiology of lineage switch remain unclear. A major diagnostic challenge is determining
whether the relapsed leukemia truly originates from the original leukemic clone or represents a new secondary leukemia. It is
also important to distinguish lineage switch from secondary leukemia and the blast phase of chronic leukemia.
We show that identifying the common clonal origin of the primary and relapsed leukemia is the key factor in diagnosing
lineage switch. Although lineage-directed treatment can improve outcomes, patients with lineage switch continue to have a
very poor prognosis. Hematopoietic stem cell transplantation (HSCT) may provide prolonged survival in selected patients.
Diagnosis of lineage switch requires comparison of the primary and relapsed leukemic populations using morphological,
immunophenotypic, cytogenetic, and molecular findings to establish their common clonal origin. Clinical history, previous
treatment exposure, and genetic abnormalities should also be evaluated to distinguish lineage switch from secondary
malignancy or other leukemic transformations.
Lineage switch is associated with rapid progression and poor survival despite treatment. Management directed toward the
current leukemic lineage may improve the response, while HSCT can potentially extend survival. These findings support the
importance of early recognition and appropriate treatment selection following relapse.
Risk-adapted management and close monitoring of patients at high risk for lineage switch may facilitate earlier detection of
relapse and allow prompt initiation of appropriate lineage-specific therapy. Further research into the underlying mechanisms
is needed to develop effective and less toxic treatments and improve the currently poor prognosis of patients with lineage
switch.
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