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Overview

* Using CDEs to make data
Al-ready

* Using Al to develop CDEs

 Current efforts and
challenges
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Why are CDEs and data standards important?

* Clinical interoperability
- Data aggregation / harmonization . a
« Data sharing

 FAIR = Findable, Accessible,
Interoperable, Reusable

Eiable [ \ccessible nteroperable Reusable
O 5o e
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Clinical Interoperability

Without interoperability standards, high quality data is lost in
translation between systems.

3. Data is uploaded to other

1. Device collects data and 2. The only way to extract
displays it on proprietary the data from the machine is  systems, but lacks the
visualization software through low-resolution interactivity and richness of
formats, like printouts the original data
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Data Harmonization

« Sufficiently powered research N !
. UC Health Data Analytics Platform T ——
O..ften req UIreS Iarge sample UC Health Quality Eeasures Engine {(QME) GPE:;U;EWI Eﬂgﬂg?]rgg
Sizes Emmaﬂ{;ﬁ.ﬁ;?ﬁ?& g + Clinical Best Practices
+ Press Ganey . E:&Il Fulndedl F"Ilans
] . OSHPD = » Financials (limited)
- Research on diverse + Census Research Use Cases:
populations also necessitates | I : Duwledonn
analyzing data from diverse * e
data sources LIC San Diews LIC irvine Health USer Hiaalth
. Data standards are needed to ol St R =y

harmonize data into a
common data model or
shared format to allow
aggregation
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Data Harmonization

* Even in the absence of direct data T
. . : aaafl ] 5% Global Model
sharing/aggregation, we still need el
standards to harmonize data for o
distributed/federated learning - R Z A |
* Allows analyses to be conducted i ‘__

across diverse populations while o = o Loca o

_ o _ ":|'|T===II Model _|aas Model ::1 A Model

frols n rivate {ﬁz’-:pun ™ Private fif"é?«ﬂ" 7™ Private

maintaining data privacy ©:lol @ Pivete (20" @ s Boll G Fi
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Examples of “misses” where data standards/CDEs would have
been helpful

* Project examining telehealth for pediatric ophthalmology — query from
UCSF failed at OHSU even though both institutions used the same EHR

vendor

« UCI and UCSD share an instance of the same EHR system (same vendor,
same installation) but have different codes for surgery tracking — analyses
of OR-related time metrics could not be replicated

» The above demonstrate the need for uniform/consistent data naming and
storage (even when the same EHR vendor is used!)
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Efforts in ophthalmology to develop CDEs

« Bridge2Al / AI-READI (NIH Common Fund dataset)
 OHDSI/OMOP Workgroup in Eye Care and Vision Research
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National Institutes of Health (NIH) Bridge2Al Consortium

* Generating new flagship biomedical and behavioral it

data sets that are ethically sourced, trustworthy, well- PRGN AN

defined, and accessible ; | BE}DDGE2 AI
« Developing software and standards to unify data

attributes across multiple data sources and across data e SR

types s S

« Creating automated tools to accelerate the creation
of FAIR (Findable, Accessible, Interoperable, and
Reusable) and ethically sourced data sets

* Providing resources to disseminate data, ethical
principles, tools, and best practices

« Creating training materials and activities for
workforce development that bridges the Al,
biomedical, and behavioral research communities
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AlI-READI (Al Ready and Equitable Atlas for Diabetes Insights)

- Data Generation Project part of a large US National Institutes of
Health (NIH) initiative called “Bridge2Al”

 Goal: To create a multidimensional, ethically-sourced dataset in = AI-READ| =
diverse people for studying salutogenesis in Type 2 diabetes BE, ommscee

Health promotion
e ) Sl e —— ] —

et

Risk factors: environmental, genetic, behavioral
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Al-READI
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Al-READI
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Data standards in AI-READI

Module Members
ople behind the scenes who make it all hap)

« Strong emphasis on standardizing all data elements

A - Alignment with FAIR Data Principles

« Using existing standards where available

« Developing new standards for those data elements
without existing representation

 Healthsheets metadata

rmatics

« Data documentation/user guides

Al-READI

Al Ready and Equitable
Atlas for Diabetes
Insights
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OMOP Eye Care and Vision Research Workgroup Goals

* Advance representation of ophthalmic data elements in OMOP and source
vocabularies

« General, cross-specialty data elements (e.g., visual acuity)
» Also subspecialty domains
» Glaucoma
* Retina
» Pediatrics
» Uveltis
* Implement transformations of source data to OMOP for ophthalmology

« Develop a distributed data network with representation of diverse
communities
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Gap Analysis of Eye Exam Elements in the EHR
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@ Mapping to OMOP

Source information Proposed mapping

A ’ATHENA ater S o o e e o s
SEARCH BY KEYWORD - -
e Bl g e —— e R
RESULTS by 5 R tems [re———
& DOMAIN - '
D v CODE NAME CLASS CONCEPT VALIDITY DOMAIN VOCAR .
® CONCEPT v Larger view of F&;
44813937 5’ G Ielraacutar prissirs of nght DDSEVEDE  mlandara Whiid it SROMED U SAG l
s cLass i & iy proposed mapping

...... Decreasad intragcs shnical

SN

SNOMED

C Source EHR Data Element Target IOMOP] Cuncept Name OoMOoP Concept ID Explanation

Tonometry Right Eye Intraocular pressure of right eye 44813337 SNOMED  Equal
Visual Acuity, Right Eye Distance CC Corrected visual acuity 4288368 SNOMED Wider Missing laterality, missing concept - does not
include “distance” specification
Right Eye Lids: Hordeolum - Upper Hordeolum internum of upper 762357 SNOMED  Narrower EHR source code does not specify “internal”
eyelid of right eye
Extraocular Movements: Right Eye NA NA NA Unmatched No matching concept
Superior
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@ Tiered Review & Gap Analysis

Secondary
Mapping:

Grader 1 . Gap Analysis
Ana|YSIS of Agreeme nt . Proportions equal, wider, narrower,

Primary Mapplng . Equivalence designation Consensus Mapplng unmatched

OMOP concept ID . Qualitative review of coverage gaps

Secondary
Mapping:
Grader 2
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Gaps in representation of ophthalmic data elements - Epic
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Equal

Wider

Narrower

Unmatched

25%
N=177
Missing laterality concept
50%
N=348 Missing other concept
Missing laterality + other concept
4% I N=25
21% No matching concept
N=148

Other
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Gaps in representation of ophthalmic data elements - Cerner
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2a

Sankey diagrams for
match type breakdown for
(a) default Cerner module
and (b) local Cerner
module

Total: 409
8.3%: 181

29.5%: 64

2.7%: 111

2b

59.5%: 306
54.3%: 514

Total: 947 | Wider
! 33.5%: 172
1.0%: 10 -
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Area of Conceptual Gap

Component of
Ophthalmic
Examination

Partial Matches in OMOP
(designated wider with missing
concepts)

No Matches in OMOP
(designated unmatched)

Visual Acuity (VA)

Type of chart used for VA testing:
Snellen - Linear

Snellen - Single

Snellen - Blocked

Type of chart used for VA testing:
Numbers - Linear

Numbers - Single

Numbers - Blocked

Intraocular pressure (IOP)

Method of measurement:
Tonopen
Palpation

Target IOP right eye
Maximum IOP right eye

Gonioscopy

Grading of gonioscopic findings (e.g. wide
open angles)

Type of mirror used for gonioscopy

(e.g., Sussmann, four mirror)

Anterior slit lamp
examination

Exam findings such as cystic bleb

Exam findings such as glaucoma
drainage device implant

Fundoscopic examination

Exam findings such as size, characteristic,

and location of drusen

Exam findings such as geographic

atrophy, lacquer crack, retinal pigment

epithelium mottling, normal right
macula
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OMOP Eye Care and Vision Research Workgroup: How to Join
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OHDSI

OBSERVATIONAL HEALTH DATA SCIENCES AND INFORMATICS
Who We Are v  Updates & News »  Standards Software Tools « Nebwork Studies ~  Community Forums »  Education ~  Mew To OHDSI? «
Community Calls~ PastEvents ~ Workgroups »  Our Journey: Where We Have Been & Where We Are Going (PDF) Community Dashboands

This Week in OHDSI Support & Sponsorship~ 2023 OHDSI Events »  Github  YouTube  Twitier  Linkedin Newsletiers »

OHDSI Workgroups

OHDSI's central mission is to improve health by empowering a community to collaboratively generate the
evidence that promotes better health decisions and better care. We work towards that goal in the areas of
data standards, methodelogical research, open-source analytics development, and clinical applications.

Dur workgroups present opportunities for all community members to find a home for their talents and
passions, and make meaningful contributions. We are always looking for new collaborators. Learn more
about these workgroups by checking out this page.

See an area where you want to contribute? Please Join The Journey!

Join Our Workgroup Efforts!

Weekly Workgroup Meeting Schedule

Get To Know The OHDSI Workgroups

Warkgroups present updates on the weskly ORDE! community calls af least one fime per year The most recenf updafe is posted below, as well
=5 their announced objsctives and key resulis for 2023, and the lafest number of workgroup members and lesds Flease gef fo know the exciting
research happening around the communify and join any workgrowss that infere st you
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Using Al to develop CDEs

Source CDMV5.3.1

id *gender_concept_id

* Very nascent work; not mature

birthdate *year_of_birth

research in our field yet

race month_of_birth

» Mapping efforts have been very B

day_of_birth

manual and labor-intensive to date

gender birth_datetime

* \We have used existing tools from

“race_concept_id

OHDSI to semi-automate the

*ethnicity_concept_id

process (e.g. USAGI, RabbitlnaHat)

person_source_value

* Currently exploring using Al (LLMs) to

gender_source_value

help with mappings, ETLs, and

race_source_value

generating data documentation/user
guides

ethnicity_source_value

» Transparency is a key concern
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Current Challenges
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« Lack of standardized representation of concepts related to many
areas of ophthalmology

 Particularly in eye examination findings (diagnoses and procedures are
better represented)

- Even in areas where standards do exist (e.g. visual acuity), current
representations may not account for many of the possible modifiers
and their combinations

* Lack of standard phenotypes / cohorts

« Clinician demand is needed to drive vendor engagement
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Current Challenges

26

* Developing CDEs often requires multi-stakeholder engagement and
consensus-building, which can be time-consuming (and can be difficult
to coordinate busy clinicians)

* Also reliance on standards bodies which have variable bandwidth for
engagement

- Limited IT resources for transforming data into common data models or
standardized formats

« Lack of strong incentives for subspecialty domains

- Building long-term sustainability (largely volunteer effort)
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Future Directions

« Collect more data from existing sources

HMERICAN ACADEMY ",i
> OF OPHTHALMOLOGY * s,

* Collect data using standardized tools and

Data Sources for Evaluating Health definitions

Disparities in Ophthalmology
Where We Are and Where We Need to Go

* Enables data sharing

« Enables federated learning

« Democratize access to datasets

Sally L. Baxter, MD, MSe,' Kristen Nwanyanwu, MD, MBA,” Gary Legault, MD,”
Aaron Y. Lee, MD, MSCF

Data provide an opportunity to discover disparities and inequities that may otherwise be unrecognized. Within
the American Academy of Ophthalmology (AAQO) Task Force on Disparities in Eye Care, the Leveraging Data Sub-
task Force was charged with identifying data sources to study health disparities in eye care and to leverage data
to advance health equity. We evaluated large data sources to determine their strengths, deficiencies, and relative
accessibility in relation to the likelihood of identifying eye care disparities. We highlight the current challenges with
these data sources and review key recommendations for improving future sources for studying health disparities
in eye care. Ophthalmology 2022;129:e146-e149 © 2022 by the American Academy of Ophthalmology

 Ensure trust in data collection
 Create and fund new datasets

 Educate and build a diverse workforce
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Ongoing Efforts

« AAO Standards Workgroup

« OHDSI OMOP Workgroup in Eye Care & Vision Research

« Ophthalmology FHIR/HL7 Implementation (“Eyes on FHIR")

* NIH Bridge2Al Initiative

- NEI Data Scholar Program

* NIH Common Data Elements Initiative

«  SNOMED Clinical Reference Group in Ophthalmology

«  DICOM Working Group 9 (Ophthalmology DICOM workgroup)

- EHR and Imaging Device Vendor Engagement
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