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A system in which science, informatics, incentives, and culture are 
aligned for continuous improvement of the healthcare delivery 
experience (IOM 2015).
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Data are….
1. Expensive
2. Often static
3. Messy
4. Difficult to integrate
5. Private
6. Difficult to analyze
7. Difficult to operationalize



Data are expensive

Circ Cardiovasc Interv. 2019;12:e007811 4



Data are often static

Krispin, Hands-On Time Series Analysis with R: Perform time series analysis and forecasting using R (2019) 5



Data are messy

Nature. 2018 Jul;559(7714):400-404 6

EHR data from 
AML patients



Data are difficult to integrate

Genome Med 2015, 7 Appl. Sci. 2021, 11, 8984 7

Phenotyping algorithms Common data models



Data are private – Centralized vs. Federated Analytics

Annu Rev Biomed Data Sci 2024 Aug;7(1):179-199 8
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Data are difficult to analyze

http://www.pages.drexel.edu/~jk45/lab/ResearchHeartComplex.html 9

Women’s Health

http://www.pages.drexel.edu/~jk45/lab/ResearchHeartComplex.html


Data are difficult to operationalize
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Easy Data
Access

Easy Data
Cleaning

Easy Model
Evaluation

Easy Model
Deployment

Easy Data 
Analytics



An Ecosystem for Explainable Artificial Intelligence (EcoXAI)
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An Ecosystem for Explainable Artificial Intelligence (EcoXAI)
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Accurate use of AI to query EcoXAI using natural language 

https://github.com/EpistasisLab/ESCARGOT 14
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Bioinformatics, 2025, 41(21,btaf0.11 
https1/doi.org/10.109:vhioinformatics/btaf031 
AdvanceAccessPublicationOate:22January2025 
Applications Note 

Databases and ontologies 

Bioinformatics OXFORD 

ESCARGOT: an Al agent leveraging large language models, 
dynamic graph of thoughts, and biomedical knowledge 
graphs for enhanced reasoning 
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