Artificial Intelligence based nodal metastasis prediction
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Results:
A total of 5507 RNASeq samples from 2869 patient data were

Background:

Nodal metastatic spread of cancer 1s a sign of late progression of

the disease process. The use of artificial intelligence in clinical The tal’geted Z2CNC d@@p lear nlng ( YR analyzed in the TCGA database. Patient data was used after alignment
sciences has shown great promise 1n accurately predicting

d l h b 11 for the development of a machine learning model. The model was a
difficult-to-predict clinical outcomes. In our current study, we g eneS) moaet SNows oeliter pel/for‘mance

constructed and trained multi-layer deep-learning network. The
, o , . complete gene expression profile produced a sensitivity of 59.3%,
hypothesize that RNA transcription data can be used as a biomarker han the com pl ete gene expression model.
to predict nodal metastasis in a number of different cancers.

specificity of 64.9%, PPV of 63.9%, NPV of 60.3%, and an AUROC of

. . 0.97(95%CI 0.03-0.05). While the selected gene expression panel
Machine learning has been used 1n other clinical settings to predict Deep leamlng can pI’@dlCt nodal showed a sensitivity of 92.6%, specificity of 92.7%, PPV of 92.5% and
N1 1,2 > > % . % UO-V. .
clinical outcomes™ “. metastasis Wlth gO 0 d aC curacy. NPV of 92.8%, and AUROC of 0.98 (95%CI 0.05-0.09)
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Methods:

The Cancer Genome Atlas (TCGA) database was utilized to identify

differentially expressed genes (DEGs) and corresponding clinicopathological Future Dlrectlons f()r ResearCh

characteristics for all types of cancers. Replicate cases were generated for : . :
these experiments. In two experiments we used: 1) complete gene expression L4 Further validation of these ﬁndlng o1 an

data and 2) 199 selected genes involved in multiple cancer pathways to -
pl'edlCt nOdal metaSt381S All data WCrIce downoaded from the TCGA, lndependent eXtemal dataset. O‘anlse Positi(i;e Rate(li)-GSpecificityo)'8 . " oi-galse Positi(i;e Rate (1 ‘-)'GSpecificityo)B

Compiled, COUpled USing key COlumnS, next we CﬁVelOped d deep'leaming ‘ Evaluation Of Quartile CutOff for low VS high Figure 2. Area Under the Receiver Operating curves for the machine learning analysis

algorithm that would predict nodal metastasis. For the data we applied a split : : . . he f 1 1
of 80/20 for tramning and test sets, we used SMOTE to fix the uneven CXPICSS101 111 tralnlng the tuture a gOI’It 171S.

distribution of the outcome in the dataset. The accuracy of the models was Exploration Of the tumor microenvironment
assessed by measuring sensitivity, specificity, positive predictive value (PPV),

negative predictive value (NPV), and area under the receiver-operator curve I‘Cgal‘ding the immune-landscape in the
(AUROC). pan-cancer model between nodal and
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S Anaiyes 83 non-nodal metastasis tumors.
(%)O L2 ® @3 i Q// v A Exploration of new algorithm for individual — EEgureaas—_—"
cancers types and evaluation of there
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