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7 Figure 2. Example of the PSKB Editor being used to create a tuple linking the order “nitroglycerin 0.4 MG
F H._ B mr=n Sublingual Table” to the problem “Chest pain” from the patient’s problem list. The reasoning for linking both
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We have demonstrated the implementation of a novel tool called PSKB Tuple Editor, which allows rapid

| annotation of structured data elements and text mentions from clinical notes, turning implicit statements
about patient’s care context into tuples. Although several annotation tools have been developed
primarily to support NLP research to the best of our knowledge, no annotator currently available
provides functionality to link together structured and narrative data.

Figure 1. Our navigation tool displaying data from the PSKB created using the PSKB Tuple Editor. A) shows the
overall timeline of the patient spanning multiple years with the shaded areas in the rows reflecting the period of
time that each condition was active and the vertical bars indicating patient encounters over time. B) shows the
same timeline with a zoomed In view for details about a specific visit. Note: identifiable information has been
redacted, and dates were shifted to preserve patient privacy.

» The new Tuple Editor web application increases the efficiency of managing tuples by
reducing the time to annotate a clinical note and producing Tuples and increasing the
accuracy of the Tuples.

Methodology = The Tuple Editor and PSKB data structure has other potential uses, including supporting

learning health systems and clinical decision support systems.
In the Initial phase of the PSKB project, to create a set of sample Tuples based on real patient data and

to validate the contents of the Clinical Context OntOlogy, annotations were created by two authors (TKC, = Next steps include a formal usab”ity Study for the PSKB Timeline and Tup|e Editor, and a p||ot
JJC) to identify reasoning statements and assign relationships from our CCO to link concepts from the program with integration into the clinical workflow to evaluate overall benefit to clinical care
patient’s record including text mentions from clinical notes (e.g., reason for a drug prescribed) and and documentation.

structured data (e.g., drug orders, problems). The manual approach was completed using Microsoft Excel,
then the records were imported into OMOP v5.3 tables stored in an Oracle DBMS.

As an automated, Al-driven approach was tested and implemented to create Tuples, the volume of References
records exploded and the need for an efficient method to review those Tuples became paramount.
Additionally, the human process to create Tuples using spreadsheets was inefficient, taking two For further reading on the Patient Specific Knowledge Base project and Tuple Editor, please check the
subject matter experts approximately 14 hours to process 2 notes from just one in-patient visit. following publications:
This increased volume of data and trouble with the manual process drove the project team to create an
effective Ul for users to review and edit Tuples in the PSKB system. « Colicchio TK, Osborne JD, Do Rosario CV, Anand A, Timkovich NA, Wyatt MC, Cimino JJ.
Semantically oriented EHR navigation with a patient specific knowledge base and a clinical context
The “PSKB Tuple Editor” web application (Figure 2) allows the user to select a Patient, then manage ontology. AMIA Annu Symp Proc. 2024 Jan 11;2023:309-318. PMID: 38222434, PMCID:
all relevant PSKB information in a single screen. The PSKB Tuple Editor was developed and evaluated by PMC10785934.
the project team, including an iterative design approach to improve usability and functionality. The web
application is built on Microsoft's ASP.Net Core technologies, using the MVC pattern and an integrated « Colicchio TK, Dissanayake PIl, Cimino JJ. Formal representation of patients' care context data: the
Web API for server-side processing. The front-end uses Razor for markup generation, Bootstrap for path to improving the electronic health record. J Am Med Inform Assoc. 2020 Nov 1;27(11):1648-
styling, and the Knockout.js library for client-side data and event binding. 1657. doi: 10.1093/jamia/ocaal34. PMID: 32935127; PMCID: PMC7671623.
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