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Improving sensitivity of chimerism testing by InDel-PCR for early relapse prediction in patients after alloHSCT
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Abstract (not more than 300 words)

Chimerism monitoring allows assessing engraftment of donor cells after allogeneic hematopoietic stem cell transplantation (alloHSCT) and identifying patients at risk of disease reoccurrence. 
The aim of this study was to develop sensitive tests for chimerism monitoring and evaluate its clinical utility. 
Patients: Chimerism monitoring by quantitative real-time PCR of InDel and null gene polymorphisms (InDel-PCR) was performed in 150 patients after alloHSCT.
Results: We create test for chimerism monitoring based on real-time PCR of InDel and null gene polymorphisms that included 30 markers. It showed the highest sensitivity (0.01%) in comparison to XY-FISH (0.5-1%) and STR-PCR (1-5%). Moreover InDel-PCR panel provides information about detoxification genes (GSTM1, GSTT1) polymorphisms that can be used during post-transplantation treatment. 
Patients with acute leukaemia having mixed chimerism (MC, <99%) on day 30 in bone marrow had higher 2-year cumulative incidence of relapse compare to patients with full donor chimerism (FDC) – 59.3±4.1% vs. 17.24±0.29% (p=0.009, HR=4.5) and lower relapse free survival – 14.8±13.3% vs. 74.1±6.0% (р<0.001,HR=5.1). MC was showed in 10 patients by InDel-PCR and only in 5 of them by STR-PCR.
Increasing MC often precedes disease reoccurrence. In patients with haematological malignancies increasing MC was unfavourable prognostic factor for CI relapses compare to decreasing MC and FDC – 81.3±10.8 % vs. 0% and 10.8±4.6% (p<0.0001, HR=12.2) and was associated with lower event free survival – 0% vs. 60.0±21.9% and 68.1±6.4%; (HR=6.9, p<0.0001). InDel-PCR predicted 10 of 16 relapses with a median 23.5 (2–435) days in contrast to STR-PCR – only 8 relapses with a median 7 (4–435) days (p=0.06).
Patients with increasing MC received donor lymphocyte infusion based on InDel-PCR results had lower CI relapses compare to patients without therapy – 33.3 ±33.3% vs. 74.4±15.0%, p<0.001. 
Conclusion: InDel-PCR is sensitive method that allows early detecting of impending relapse and can be a criteria for immunotherapy administration.
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