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Study on the Clinical Diagnostic Value of Peripheral Blood Double-Negative T Cells
and WPC Scatter Plot Parameters for Differential Diagnosis of ALL and AML
WANG Jue, LI Haiyang, LIU Dejun (Neijiang First People’s Hospital, Sichuan Neijiang 641000, China)

Abstract: Objective To evaluate the clinical value of peripheral blood double-negative T cells (DNTs) and white cell precursor
cells (WPC) scatter plot parameters in the clinical differential diagnosis of acute lymphoblastic leukemia (ALL) and acute
myeloid leukemia (AML). Methods A total of 111 patients with acute leukemia admitted to the Neijiang First People’s Hospital
from May 2021 to January 2024 were retrospectively enrolled, including 53 cases of ALL (ALL group) and 58 cases of AML
(AML group), and 51healthy people during the same period were selected as the control group. Baseline and clinical information
of the patients were collected. DNTs were detected by flow cytometry, and the proportion of abnormal cells and their positional
distribution were assessed by optical microscopy. Spearman correlation analysis was used to examine the correlations between
DNT proportion and WPC scatter plot parameters. Multivariable Logistic regression was performed to identify independent
predictors for the differentiation of ALL from AML. Receiver operating characteristic (ROC) curves were constructed to evaluate
the diagnostic performance of relevant parameters for the differentiation of ALL from AML. Results WBC count, hemoglobin
(HD), and lactate dehydrogenase (LDH) levels showed significant differences among the control, ALL, and AML groups
(H=25.347~30.125, all P<0.05). The proportions of DNTs and abnormal cells, as well as the mean FSC, mean SSC, and FSC/
SSC ratio of abnormal cells on WPC scatter plots, all differed significantly among the three groups (all P<0.05). Spearman

correlation analysis showed that DNT proportion was positively correlated with the proportion of abnormal cells (=0.621,
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P<0.001), the FSC/SSC ratio of abnormal cells (7=0.584, P<0.001), and the zone-5 distribution probability on WPC scatter plots

(r=0.511, P<0.001). The proportion of abnormal cells was also positively correlated with the zone-5 distribution probability
(r=0.672, P<0.001). Logistic regression identified DNT proportion > 4%, FSC/SSC ratio > 1.70, and zone-5 distribution
probability>40% as independent predictors of ALL (all P<0.05). In single-parameter analysis, DNT proportion (AUC=0.884,
95%CI: 0.826~0.942) and FSC/SSC ratio (AUC = 0.876, 95%CI: 0.830~0.921) showed good diagnostic performance, with cutoff
values of > 4.0% and > 1.70, respectively. The zone-5 distribution probability showed relatively lower efficacy (AUC=0.765). A

combined model incorporating the three parameters yielded an AUC of 0.942 (95%CI: 0.907~0.976), with sensitivity and

specificity of 90.83% and 92.67%, respectively. Conclusions The combination of DNT proportion with WPC scatter plot

parameters, such as FSC/SSC ratio, and zone-5 distribution probability on WPC scatter plots significantly improves the

differential diagnostic efficacy between ALL and AML, providing a laboratory-based approach with both specificity and

sensitivity for precise leukemia subtyping.
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