Minimal residual disease detection using rearrangement of T-cell receptor and IgH gene in adult Acute Lymphoblastic Leukemia
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Introduction: Acute lymphoblastic leukemia (ALL) is an aggressive poor prognosis blood malignancy in children and adults. It’s been revealed that minimal residual disease (MRD) detection is a powerful independent prognostic factor and level of MRD has a strong correlation with clinical outcome in ALL patients. Polymerase chain reaction (PCR)-based method using immunoglobulin (Ig)/T-cell receptor (TCR) rearrangements, is used as a potent method for MRD detection in ALL. In the present study we evaluated levels of MRD, based on homo/heteroduplex polymerase chain reaction for immunoglobulin and T-cell receptor rearrangements in peripheral blood samples of adult patients with ALL.
Methods: DNA samples from 50 patients with newly diagnosed B-ALL and T-ALL were available at day 0 (diagnostic sample), day 14 of induction and at the end of the induction therapy (day 28). Polymerase chain reaction was performed followed by homo/heteroduplex clonality analysis in order to detect Ig/TCR receptor rearrangements as molecular targets and monitoring MRD in patients. 
Results:  At least one clonal Ig/TCR gene rearrangement was detected in all of the patients. Based on presence of MRD on day 14 and day 28, patients were classified into three distinct prognostic groups: low-risk with MRD-negative on days 14 and 28, intermediate-risk with MRD-positive on day 14 and negative on day 28, and high-risk with MRD-positive on days 14 and 28. It was found that 2.5-year OS (Overall survival) was significantly lower in high-risk group. Multivariate analysis showed that MRD detection at the end of induction therapy is the most significant prognostic factor.
Discussion: Although conventional homo/heteroduplex PCR using consensus primers for IgH/TCRs gene rearrangements is not an overly high sensitive method for MRD detection, it’s a very simple and easily accessible approach which allows to distinguish leukemic cells from normal cells and can be used as a powerful independent prognostic factor for molecular identification of poor and good responders, risk assessment and accordingly optimizing dose of treatment for each patient.
