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Construction of Deep Learning Model for Determining Histological Treatment
Effect after Neoadjuvant Therapy of Lung Cancer
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Pathologists must histologically evaluate the effect of Neoadjuvant
therapies (NAT) with resected specimens. Major pathological response (MPR) has recently been
proposed for the evaluation; however, poor reproducibility is often noted. The aim of this study was

to develop a deep learning (DL) model to predict MPR from digital images and to validate its
utility for clinical use. We collected data on 125 non-small cell lung carcinomas resected after NAT
and estimated MPR using an original DL model which we previously developed.
In cross-validation, accuracy and mean F1 score were over 0.800. During testing, accuracy and mean
F1 score were over 0.943. The areas under the receiver operating characteristic curve were over 0.
978. The disease-free survival based on MPR predicted by the DL-based model was almost identical to
that by pathologists.

The DL model may support pathologist evaluations and can offer accurate determinations of MPR in
patients.
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