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Development of a method for predicting tumor immune activation by radiotherapy

HASEGAWA, TOMOKAZU

3,300,000

ANN

QuPath

The objective is to create a prediction model of tumor immune activation by
radiotherapy using machine learning methods with high accuracy and easy clinical application. As a
preliminary step, a radiotherapy effect prediction model was created by immunohistochemistry using
biopsy specimens. Both prostate and hypopharyngeal cancers showed improved prediction accuracy in
the analysis using ANN compared to the conventional method.
In addition, using samples of cervical cancer, we used QuPath software to classify and quantify the
immunohistochemistry staining decisions, and verified that there was no significant difference
compared to the results of manual counting. In the future, we will perform the same analysis on
samples of mesopharyngeal carcinoma, aimin? for objective evaluation and automation of the
determination method of immunohistochemical staining.
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ROC Area under the curve AUC IMRT + ADT
0.939 IMRT 0.803 3D-CRT 0.960
IMRT + ADT 85.7 90.4 IMRT 75.0 88.5 3D-CRT
92.3 100 AUC 0.901 66.7
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Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%) AUC
Discovery (n=28)
ANN model 85.7 90.4 75.0 95.0 89.3 0.939
MLR model 71.4 85.7 62.5 90.0 82.1 0.884
Validation 1 (n=30)
ANN model 75.0 88.5 50.0 95.8 86.7 0.803
MLR model 0.0 88.5 0.0 85.2 76.7 0.572
Validation 2 (n=21)
ANN model 2.3 100.0 100.0 88.9 95.2 0.960
MLR model 69.2 100.0 100.0 66.7 81.0 0.885
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TOMOKAZU HASEGAWA, MASANORI SOMEYA, MASAKAZU HORI, TAKAAKI TSUCHIYA, YUUKI FUKUSHIMA, YOSHIHISA
MATSUMOTO, KOH-ICHI SAKATA
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Prediction of Results of Radiotherapy With Ku70 Expression and an Artificial Neural Network
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