Predicting Pancreatic Cancer from the EMR Data
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Motivation Applying a Supervised Topic Model on the Duke EMR Data
Most pancreatic cancer is diagnosed in stage IV with
survival in months. Finding pancreatic cancer in early
curable stages is a critical unmet need.
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Discovery of the Underlying Discriminative Topics
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Regression coefficients for a 20 topic supervised
Latent Dirichlet Allocation (sLDA) model

fitted to the Duke EMR data
(sLDA, Blei & McAuliffe, 2007)
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Word cloud depictions of the

top three topics related to

pancreatic cancer illustrate
relationships with:

* Type 2 diabetes

* Other neoplasms

 Cardiovascular health
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Predictive Performance and Visualization
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ROC curves with different
training / test ratios
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AUC vs. training / test ratio for 50
random sampling of control groups
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Two dimensional embedding by t-SNE
(van der Maaten and Hinton, 2008)
A Pancreatic cancer diagnosis
@® No pancreatic cancer diagnosis
Colors: predicted score

* Applied the supervised LDA model to predict pancreatic cancer in Duke EMR data

* Learned interpretable representations with excellent predictive performance
 |dentified essential hypertension as a possible early contributor

* Found individuals with EMR highly similar to pancreatic cancer but without a diagnosis



