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outcome, as shown by the data which demonstrated that over 90% of these were 
relapse-free after 5 years. The authors found that the results will enable physicians to 
give more aggressive therapy to high-risk patients, and to give less aggressive and less 
toxic therapy to low-risk patients.

c. � Methodology tip – flow cytometry for assessing minimal  
residual disease

In the clinical trial of Basso et al. (264) described above, flow cytometry was used for 
analyzing marrow cells and for generating data used for minimal residual disease anal-
ysis. In the analysis of blood cells by flow cytometry, the investigators tagged blood 
cells with antibodies specific for various markers, also called antigens, that are typically 
expressed on the surface of leukemic cells of the B cell lineage and leukemic cells of 
the T cell lineage. As detailed in another publication by Basso et al. (265) the CD19 
marker is specific for B cell ALL, and the CD7 marker is specific for T cell ALL. As is 
the case with all applications of flow cytometry, the antibodies had been modified by 
covalent attachment of fluorescent dyes to allow detection of tagged cells during pas-
sage through the flow cytometer. Details on the technique of flow cytometry, includ-
ing guidance on choosing antibody tags, as it relates to the leukemias, are provided by 
Peters and Ansari (266) Uhrmacher et al. (267) and Al-Mawali et al. (268).

d. � Using cells acquired after chemotherapy (not before chemotherapy) 
as a prognostic factor for long-term relapse – the Cilloni study

In a study of adult AML patients, Cilloni et al. (269) measured Wilms’ tumor-1 gene 
(WT1 gene) expression, as a reflection of minimal residual disease (MRD) in patients 
with AML.

WT1 is not a fusion protein, but it is in a class of proteins that is conventionally 
known as tumor antigens. WT1, which stands for Wilms’ tumor gene-1 (not written as 
Wilm’s), encodes a transcription factor. While this gene normally functions to regulate 
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