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Prediction of results of radiotherapy using expression of proteins involved with
repair of DNA
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We examined the application of an artificial neural network (ANN) model to
predict the outcome of radiation therapy using immunohistochemical staining and clinical factors of
Ku70 for prostate and hypopharyngeal cancer. Age, Gleason score, biopsy positive rate, pre-treatment

PSA value, risk classification, prostate volume were used as clinical factors in analysis of
prostate cancer. Similarly, in hypopharyngeal cancer, age, gender, performance status, clinical T
staging and subsite were used as clinical factors.

The treatment result prediction by ANN was a result that the sensitivity, the specificity, and the
area under curve (AUC) of the ROC curve based on the prediction result were all superior in
prediction ability as compared with the conventional method.
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ANN
PSA
Performance
status T
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
88.2
Sensitivity (%) Specificity (%) PPV (%) NPV (%) Accuracy (%) AUC
Discovery (n=28)
ANN model 85.7 90.4 75.0 95.0 89.3 0.939
MILR 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
MILR model 0.0 88.5 0.0 85.2 76.7 0.572
Validation 2 (n=21)
ANN model 923 100.0 100.0 88.9 95.2 0.960
MLR model 69.2 100.0 100.0 66.7 81.0 0.885
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