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LUNG CANCER—NON-SMALL CELL METASTATIC
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Al in NSCLC: PET-CT & histology model.
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Background: Almost 70% of cases of lung cancer are diagnosed at advanced stage, albeit with sophisti-
cated imaging modalities available. Of these, 35% are tiny nodules that are often missed at initial ra-
diological screening, owing to limitations of resolution of human vision.Dramatic shift in therapeutic
paradigm in the management of lung cancer in the last decade has ushered an era of stratified medi-
cine. In India, one-third population inhabits rural lands;lack of awareness for molecular medicine
poses challenges to treating oncologists. Al-based cancer detection and prediction of potential onco-
genic driver at diagnosis, will help alleviate patient anxiety caused due to diagnostic delays, aiding in
prompt initiation of optimal therapy.Here, a comprehensive deep-CNN based diagnosis of lung adeno-
carcinoma (LUAD) was implemented using both PET/CT and histopathology images of 100 patients.
Methods: Data collection: 143 whole-slide images were downloaded from Dartmouth Lung Cancer His-
tology Dataset from Biomedical Informatics Research and Data Science website and PET/CT dataset-A
Large-Scale CT and PET/CT Dataset for Lung Cancer Diagnosis (Lung-PET-CT-Dx) from The Cancer Im-
aging Archive. This comprises 251,135 images from 355 participants across 436 studies. Creation of
Deep-CNN model: Residual Neural Network - 18 was used for histopathlogic classification followed by
Detectron2’s region-based deep-CNN for detection of presence of tumours in lung PET/CT images.
Properties such as size, morphology, attenuation, malignancy, and spiculation were also measured.
The 18-layer deep network, ResNet-18, detected the histologic patterns using whole-slide histopathol-
ogy images. Results: Results for 100 patients whose PET/CT images, histopathology images, and muta-
tional status of three genes (EGFR, ALK, ROS) were readily available. The histologic patterns of
tumour cells appear to be related to the mutational status of genes. The ResNet-18 CNN could predict
various histologic patterns (Acinar, Lepidic, Papillary, Micropapillary, and Solid patterns). Conclusions:
CNN models can help in early diagnosis and prompt treatment of lung cancer, if fairly accurate. Larger
datasets are needed to improve the same. The final validation of the model is underway and will be re-
ported in near future. Research Sponsor: Conquer Cancer Foundation of the American Society of Clini-
cal Oncology.

Depicts initial results of the model in 5 representative patients.

Average size Patches with
Noof  Tumor % images of tutor Patches with Acinar
Age/Sex Oncogene images  detected  with tutor (pixels) No. of Patches lepidic pattern pattern

a2m EGFR 876 81 9.25 33.82 50,45,44,24,67 457,44,11,66 5,380,131
71M EGFR 581 116 19.97 44.32 76,60 75,60 10
70/F 0 384 56 14.58 60.44 50,45,44,24,67 457,44,1166 5,380,131
69/M EGFR 158 3 1.90 73.53 76,60 75,60 1.0
64/M EGFR 665 76 11.43 34.24 56,40,81,36  56,40,77,36 0,04,0
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