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		Abstract

		Background:  Minimal/measurable residual disease (MRD) determined by multiparameter flow cytometry (MFC) is an important variable for relapse prediction and treatment approach selection in patients with acute myeloid leukemia (AML). We aimed to investigate whether leukemia-stem cell (LSC)-based assay is superior to traditional MFC methods, including LAIP and D-F-N assays, for MRD evaluation in predicting clinical outcomes.

Methods: In this cohort study, a total of 360 AML patients who received allogeneic stem cell transplantation (allo-SCT) between July 2018 and November 2019 were prospectively enrolled. The patients were randomized (1:1) and classified into a training set (n=180) and a validation set (n=180). Posttransplantation MRD were according to LSC based assay, mainly including a cocktail of CD7, CD11b, CD22, CD56, Tim-3, and CLL-1 on CD34+CD38- cells, and traditional assay determined by MFC, respectively.

Findings: In the training set, patients were classified as LSC positive group (group A) and LSC negative group (group B) according to a cutoff value of CD34+CD38- cocktail+ LSCs as 0.004%. Subjects in group A had a higher cumulative incidence of relapse (CIR, 42.7%  vs. 2.6%, P  <0.001) and comparable non-relapse mortality (NRM, 0% vs. 8.1%, P  =0.154) compared with cases in group B, leading to inferior leukemia-free survival (LFS, 57.3%  vs. 89.3%, P <0.001) and overall survival (OS, 70.8% vs. 90%,  P=0.009) of cases in group A to group B. Multivariate analysis showed that positive LSCs after transplantation could independently predict CIR (P <0.001), LFS (P <0.001), and OS (P=0.021). The predictive value of positive LSCs following allo-HSCT for CIR (P <0.001), LFS (P  <0.001), and OS (P=0.004) was further confirmed in the validation set. In the total case cohort, multivariate analysis also showed that positive LSCs after transplantation could independently predict CIR (HR=13.999,P <0.001), LFS (HR=5.429, P <0.001), and OS (HR=3.761, P=0.021). The total patients were classified into positive MRD and negative MRD groups according to the traditional MFC method. The results showed that the CIR of patients in the traditional MRD positive group was significantly higher than the CIR of patients in the traditional MRD negative group (44.9%  vs. 7.3%,  P  <0.001), leading to lower LFS (55.1%  vs. 85.6%,P  <0.001) and OS (55.6%  vs. 87.5%, P  <0.001). Compared with MRD detected by the traditional MFC method, using LSCs for MRD evaluation has high sensitivity (66.7%  vs. 43%), a high C-index (0.76  vs. 0.69) and a high Youden index (0.58  vs  . 0.37). The median time from CD34+CD38 cocktail+  LSC positivity to relapse was longer than the median time from traditional MRD positivity to relapse by 141.5 days (range, 18-465 days)  vs  . 64.5 days (range, 13-144 days) (  P  =0.003). The median level between CD34+CD38-cocktail+ LSCs and traditional MRD detected by MFC was 0.0072% (range, 0.0007%-3.742%) and 0.16% (range, 0.01%-3.75%) (P <0.001).

Interpretation: Our data suggest the superiority of LSC-based MRD assays such as higher sensitivity, low false negativity, and longer time for MRD positivity to relapse to traditional MFC MRD methods for outcome prediction in AML patients received allograft.

Trial Registration: This study was registered as #ChiCTR1800016458 at http://www.chictr.org.cn/showproj.aspx?proj=27944.

Funding: This work was partly supported by grants from the National Key Research and Development Program of China (2017YFA0104500), Beijing Municipal Science and Technology Commission (Z181100009618032), National Natural Science Foundation of China (Grant No. 81621001, 81530046, 81770189, and 81670186), and Peking University Clinical Scientist Program (BMU2019LCKXJ003).

Declaration of Interest: None to declare. 

Ethical Approval: The study was performed in accordance with the Declaration of Helsinki and
was approved by the local institutional review board. All donors and recipients gave
written informed consent before enrollment. 
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