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Abstract

Objective: To explore the consistency of QuPath-based identification and quantification of tumor
cells in non-small cell lung cancer (NSCLC) with manual assessment by pathologists, in order to im-
prove the accuracy and efficiency of tumor cell quantification. Methods: A total of 100 NSCLC cases
diagnosed in Xiangyang Central Hospital from February 2021 to April 2022 were collected. The sam-
ples were scanned as whole slide imaging (WSI) with HE staining slides. The open source image anal-
ysis software QuPath was used to construct the random forest model. All kinds of cells in the region
of interest (ROI) were automatically counted to obtain tumor cell content (TCC), and intraclass corre-

lation coefficient (ICC) was calculated to measure the difference between manual and automatic recog-
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nition of TCC. QuPath was used to analyze tumor and non-tumor nuclear phase identified by artificial
labeling and random forest model, and the contribution of tumor nuclear phase characteristics to tumor
cell classification was analyzed by receiver operating characteristic (ROC) curve. Results: QuPath was
used to build a tumor-cell recognition model; the ICC between automated and manual TCC was
0.958. The ROC AUC for tumor vs non-tumor classification was 99.5 % . Among nuclear features,
nuclear hematoxylin mean optical density (NHMOD) achieved the highest AUC (99.5 %) and is the
best discriminator for tumor cells. Conclusion: The random forest model constructed by QuPath can

accurately quantify TCC in digital pathological images, reduce inter-observer variability in manual

47 %

evaluation, and provide reliable data for tumor prognostic assessment.
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