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	Description: Breast cancer is a prevailing problem that impairs the quality of patients' lives, creates high burdens on health systems, and impacts the well-being of society. Big data provide an unprecedented opportunity to improve the cancer care delivery and reduce the associated costs. However, big size and large uncertainty in data repository, as well as the lack of decision-support models, pose significant challenges on the data-drive information extraction and knowledge exploitation to improve their efficiency. This research project aims to develop advanced analytical models that will enable the healthcare practitioners: (1) extract useful information from the large-scale database and (2) exploit the data-driven knowledge for predictive analytics and treatment planning. We will investigate the survival model to decipher important factors that play a role in the recurrence of breast cancer. Also, we will develop novel analytical models to estimate risk reduction strategies and design an evidence-based decision support system to optimize the prognosis and treatment planning of breast cancer. 
	PI: Farhad Imani, Hui Yang
	Budget: $100,000
	1/2: [2]
	Expected deliverables: 1) Develop survival model to estimate vital factors in recurrence of breast cancer as well as time-to-event analysis using big data, 2) Provide the comprehensive and organized cancer dataset that can help for future discoveries in this domain, 3) Develop analytical models to tackle high-dimensional data uncertainty and incompleteness, 4) Design evidence-based decision support system and optimize personalized treatment plans in breast cancer.
	How is this different than related reserach: This study is different because: 1) large amounts of cancer data from different sources are extracted and analyzed, 2) automated encryption of health information and data integration are achieved, 3) an ensemble method of random survival forest is designed for time-to-event analysis and the identification of critical factors in breast cancer recurrences 4) a novel hierarchical Gaussian process is introduced to impute missing data using multi-dimensional covariance structure, 5) a new risk model is constructed to evaluate different treatment strategies based on big data, 6) a sequential decision-making framework is developed to optimize treatment strategies  in breast cancer through the Markov decision process, and 7) individual patient conditions are specifically considered with the design of personalized and evidence-based treatment methods. This research will provide analytical methods to understand important factors in breast cancer recurrences, as well as optimize the prognosis, treatment, and decision-making of breast cancer. 
	Expected Milestones: Objective 1: Develop a tailored machine learning method to analyze electronic health records, predict the evolving dynamics of breast cancer, and identify risk factors pertinent to cancer recurrencesObjective 2: Leverage the large amount of SEER data to model and predict recurrence behavior of breast cancerObjective 3: Design evidence-based decision support system for the optimization of personalized cancer treatment, the reduction of cancer care cost, and the quality improvements of healthcare delivery
	Benefits to industry: 1) Improvement of personalized cancer care. 2) Optimization the usage of resources, processes, and outcomes.  3) Awareness and insights for the society and lower the cost burden for cancer  patient 4) Cancer Care delivery system performance improvement
	Research Themes: [Policy Integration]
	University: PSU
	Project Title: Data-enabled Modeling and Intervention Optimization of Breast Cancer
	Proposal Number: Tech1
	Experimental/Collaborative Plan: 1. Conduct & benchmark literature review2. Data collection, extraction, and encryption of the surveillance, epidemiology, and end results (SEER) dataset3. Data cleaning and integration across different types of records (i.e., prophylactic surgeries, chemotherapy, and radiation therapy)4. Develop data-driven models for survival analysis of breast cancer recurrences5. Design a hierarchical Gaussian process to impute missing data6. Develop a personalized and optimal decision-making framework for treatment planning 8. Run pilot studies on the SEER database and analyze preliminary findings to further refine processes 


