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UC Tech Awards 2023 Candidate
Category: INNOVATION
Name: PatientExploreR
Number of people: (15)
Location: UCSF

1. Person submitting the application/nomination
a. Name, title, department, location/organization, and please indicate if you are faculty or staff: 
Oksana Gologorskaya, staff
Lead Product Manager, UCSF IT; Academic Research Systems; 
Assoc. Dir. Research Computing, Bakar Institute for Computational Health Sciences
b. Email address: 
Oksana.Gologorskaya@ucsf.edu
c. The name of your organization: 
UCSF

2. Award category Larry L. Sautter Award for Innovation in Information Technology

3. Name of person, name of the team, or name of the project to receive the award: ARS Research Data Assets, BCHSI Research Computing, CTSI Research Technology teams

4. All project team members -  if applicable (Name, title, department, location/organization, and please indicate if they are faculty or staff, along with their email address(s).  
i. Samuel Solodar(staff),  Lead Developer, Research Computing Program at BCHSI, UCSF;  samuel.solodar@ucsf.edu
ii. Boris Oskotsky(staff), Systems Administrator, Research Computing Program at BCHSI, UCSF;
boris.oskotsky@ucsf.edu
iii. Yelena Zayakina (staff), Research Applications Support Analyst, UCSF IT, Academic Research Systems; 
iv. yelena.zayakina@ucsf.edu
v. Evan Phelps(staff), Manager of Research Data Assets, UCSF IT, Academic Research Systems; evan.phelps@ucsf.edu
vi. Bill Santo (staff), Clinical Informatics Specialist, UCSF IT, Academic Research Systems;
William.Santo@ucsf.edu
vii. Brandan La(staff), Technical Project Manager, Research Computing Program at BCHSI, UCSF; brandan.la@ucsf.edu
viii. Ellen Clary(staff), Business Systems Analyst, Research Computing Program at BCHSI, UCSF; 
Ellen.Clary@ucsf.edu
ix. Oksana Gologorskaya(staff), Lead Product Manager, UCSF IT; Academic Research Systems; 
Assoc. Dir. Research Computing Program at BCHSI, UCSF; 
Oksana.gologorskaya@ucsf.edu
x. Eric Meeks (staff), Chief Technology Officer, Research Technology, CTSI at UCSF; 
Eric.Meeks@ucsf.edu
xi. Brian Turner(staff), Product Director, Research Technology, CTSI at UCSF; 
xii. Brian.Turner@ucsf.edu
xiii. Lakshmi Radhakrishnan(staff), Clinical Informatics Specialist, UCSF IT; Academic Research Systems;
Lakshmi.Radhakrishnan@ucsf.edu
xiv. Moisey Gruzman(staff), Analyst, Research Technology, CTSI at UCSF;
Moisey.Gruzman@ucsf.edu
xv. Leslie Yuan (staff), CIO & Director, Research Technology, CTSI at UCSF;
Leslie.Yuan@ucsf.edu

5. Which location was affected by the work? UCSF

6. Summary:
· PatientExploreR, created at UCSF, enables browsing and searching structured de-identified electronic health records data via easy-to-use interface.
· EMERSE is an open source user-friendly search engine for clinical notes, developed by the University of Michigan and implemented with customizations at UCSF by the CTSI Research Technology team 
· PatientExploreR and EMERSE enable linked exploration of structured and unstructured EHR data – the patient records can be selected in one tool, and then reviewed in the other or both systems – PatientExploreR for structured part of the health record, and EMERSE for unstructured.  
· The two tools solve several critical problems for researchers: from enabling programming-free self-serve access to patient level data to providing a faster and more effective alternative to chart review for cohort selection, hypothesis generation, or validation purposes. 

7. Narrative 
Until recently, tools that provide user-friendly self-serve access to patient-level clinical data have not been available to researchers. Before EHR data de-identification was developed, there were only tools that provided aggregate counts of patients matching selection criteria. This was necessary to protect privacy of patient information. After the EHR data de-identification had been implemented at UCSF, it became feasible to provide access to de-identified patient level data via user friendly interfaces. Several institutions in the national CTSA network have built such tools (e.g. Leaf by the University of Washington), and commercial solutions became available (such as TriNetX). The underlying clinical data is very complex in structure and semantics, and it is difficult to build an intuitive user interface that will hide this complexity from the user. Some commercial solutions are more user friendly but involve high subscription fees or a requirement to participate in industry-funded clinical research networks which does not always align with academic institutions’ goals. At UCSF, PatientExploreR became the first effective solution to enable visual exploration of structured EHR data for non-programmers, and EMERSE, implemented on the linked de-identified clinical notes, expanded this solution to the unstructured clinical documents.
Both systems are solutions to a very complex problem, providing a way to query complex data via simple interfaces. Both systems are enabled by prior award-winning work: de-identification algorithms for structured EHR and clinical notes (both created at UCSF), UCSF Information Commons and Clinical Data Warehouse projects, and availability of open-source Michigan-created EMERSE. UCSF CTSI has implemented EMERSE in a unique way, using de-identified notes instead of the identified data, as was the case at the author institution and other adopters. This has allowed to offer access to clinical data to all researchers through a lighter process, eliminating need for IRB approval.

User-friendly data exploration tools are part of the UCSF’s vision to make the full breadth and depth of clinical data accessible to researchers, to fuel data-driven discovery. Other key parts of the vision are providing direct access to the research data assets for self-serve use and building a community of data experts to share knowledge and methods to enable faster progress and advances in science and care.
Without user-friendly data exploration tools, many researchers will depend on professional data extraction and analysis services, which are not always available.

We measure success by tracking usage of the tools by researchers, and by interviewing researchers about their experience with the tools. In the context of growing self-serve research data infrastructure, PatientExploreR has been showing stable and growing usage. In 2022, the tool had over 150 research users, with median of 28 monthly users. UCSF EMERSE had 111 unique users in 2022, with median of 22 users per month. We expect the number of users to grown in both tools as we continue to promote the self-serve research data tools and add new functionality. We’ve given multiple demos of PatientExploreR and EMERSE to the research informatics counterparts at other UCs and the feedback was extremely positive, with PatientExploreR being named as the most user-friendly tool of its kind. Our colleagues expressed interest in implementing PatientExploreR at their own institutions.

PatientExploreR was started in 2018 by Ben Glicksberg, PhD, Atul Butte lab, UCSF, and the tool was transformed to multi-user secure enterprise software in 2019-2023 by the Research Computing team at BCHSI in partnership with the ARS Research Data Services team. Innovative work has been continuing for PatientExploreR. Latest enhancements in the works will provide better data export features, and allow to better visualize clinical trajectories and outcomes for groups of patients, as well as perform cohort matching and comparison for more in-depth data exploration and analysis.
EMERSE was implemented at UCSF in 2019-2021 by the CTSI Research Technology team.

PatientExploreR Screenshots:
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De-identified Notes at UCSF + EMERSE

and the COVID-19 Set (not fully de-id) has 260K+ patients
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How EMERSE has benefited UCSF Research Teams

1. Preliminary data review. Easily review representative notes up front to assess whether
information of interest is present and how it is encoded so we could then write code to
programmatically pull it in bulk

2. Quickly see the distribution of relevant terms. The color coding permitted us to see
distributions by how many colors showed up on the summary page

3. QC during data review. QC of training data for deep learning models. Data
discrepancies were easily reviewed by pulling up notes to pinpoint areas needing
attention

4. Enabled easy self-serve check on what de-id data are available before going to the
trouble of pulling data from additional identified data sources.
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[We could] kickstart the study by having a fast,
self-serve interface for looking at the data.

If you don't even know what's in a data set, it's
risky to invest the time to pull it and write code
to extract it. This is a really critical part of any
study ramp up IMO ... looking at the data.

UCSF Researcher,
Dept of Radiology & Biomedical Imaging
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